Tabelle

- perdita di energia

- range

protoni pag. 2
elettroni pag. b3
alfa pag. 95

- coefficienti di attenuazione
- coefficienti di assorbimento

fotoni pag. 146



PROTON STOPPING POWER AND RANGE

HYDROGEN
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

FENNNDNDNDWWWWWWWWWWWWWWWWWWWWDNDNDNDNMNNNNNERERRRRERERRE O

STOP (e)

.465E+02
.143E+02
.056E+03
.180E+03
.293E+03
.493E+03
.669E+03
.829E+03
.975E+03
.112E+03
.240E+03
.361E+03
.586E+03
.777E+03
.942E+03
.084E+03
.208E+03
.316E+03
.409E+03
.490E+03
.618E+03
.710E+03
.771E+03
.808E+03
.823E+03
.822E+03
.807E+03
.781E+03
.745E+03
.702E+03
.654E+03
.601E+03
.545E+03
.487E+03
.183E+03
.890E+03
.629E+03
.402E+03
.204E+03
.031E+03
.882E+03
.753E+03

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm?2

projected range,
detour factor

NN NDNLWWwWhddUOOOODODOODIJOOOORFRRFRRPRERPERPERPENDMNNDNDNDOSMMOUOOYJIORRREREREDN

STOP (n)

.264E+02
.726E+02
.411E+02
.201E+02
.050E+02
.454E+01
.122E+01
.179E+01
L472E+01
.921E+01
.479E+01
.115E+01
.434E+01
.958E+01
.605E+01
.332E+01
.114E+01
.936E+01
.787E+01
.661E+01
.458E+01
.302E+01
.178E+01
.077E+01
.923E+00
.209E+00
.596E+00
.065E+00
.599E+00
.186E+00
.819E+00
.490E+00
.192E+00
.922E+00
.876E+00
.157E+00
.631E+00
.228E+00
.909E+00
.650E+00
.431E+00
.242E+00

g/cm2

FENNNDNDNWWWWWWWWWWWWWWWWWWWWDNDNDNNDNdNNNNRERERRRERREREO

MeV

STOP (t)

.730E+02
.087E+03
.197E+03
.300E+03
.398E+03
.578E+03
.741E+03
.890E+03
.030E+03
.161E+03
.284E+03
.402E+03
.621E+03
.807E+03
.968E+03
.107E+03
.229E+03
.335E+03
L.427E+403
.506E+03
.633E+03
.723E+03
.783E+03
.818E+03
.833E+03
.831E+03
.816E+03
.789E+03
.753E+03
.710E+03
.661E+03
.608E+03
.552E+03
.493E+03
.188E+03
.895E+03
.633E+03
.406E+03
.207E+03
.034E+03
.884E+03
.755E+03

PR JdJooudbdhwwwdhDdhdDdhddDdDNDNNNNRERERERERRPRPRPRPPRPRPERPRER,OOIOOOG O B DONDNDNDRER

RANGE (c)

.091E-06
.574E-06
.012E-06
.413E-06
.783E-06
.455E-06
.058E-06
.609E-06
.119E-06
.597E-06
.047E-06
.473E-06
.467E-06
.388E-06
.254E-06
.008E-05
.087E-05
.163E-05
.237E-05
.309E-05
.449E-05
.584E-05
.718E-05
.849E-05
.980E-05
.110E-05
.241E-05
.372E-05
.505E-05
.639E-05
.775E-05
.912E-05
.052E-05
.194E-05
.943E-05
.766E-05
.672E-05
.666E-05
.752E-05
.933E-05
.021E-04
.159E-04

PR JdJoudh wwwdhDdhDdDDNMDdDNDNNNNNRERERRERRPRRPRPPRPRERPRERE OO0 O DWWDNDDNDRER O

RANGE (p)

.045E-07
.342E-06
.749E-06
.125E-06
.478E-06
.123E-06
.708E-06
.245E-06
.744E-06
.213E-06
.656E-06
.077E-06
.059E-06
.972E-06
.831E-06
.649E-06
.043E-05
.119E-05
.193E-05
.265E-05
.404E-05
.540E-05
.672E-05
.804E-05
.934E-05
.064E-05
.195E-05
.326E-05
.458E-05
.592E-05
.728E-05
.865E-05
.005E-05
.146E-05
.895E-05
.717E-05
.623E-05
.617E-05
.702E-05
.882E-05
.016E-04
.153E-04

DETOUR

.8293
.8528
.8690
.8810
.8903
.9039
.9136
.9210
.9267
.9315
.9354
.9388
.9454
.9504
.9543
.9575
.9602
.9625
.9645
.9663
.9692
.9716
.9736
.9753
.9768
.9782
.9794
.9804
.9814
.9823
. 9831
.9838
.9845
.9852
.9878
.9898
.9913
.9925
.9935
.9943
.9950
.9955
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

P RPRERPRERPEPENDMDNDNDNDNDNDOOSMMMOOOYIORRPRPREPRPEREPREPRERPEPEPENDNNDNDNDOOWWOWD>DPOUOONNIIJOO0OOFFRFERRPR

.544E+03
.384E+03
.258E+03
.159E+03
.077E+03
.007E+03
.470E+02
.942E+02
.475E+02
.059E+02
.686E+02
.349E+02
.043E+02
.764E+02
.667E+02
.897E+02
.325E+02
.881E+02
.526E+02
.235E+02
.992E+02
.785E+02
.452E+02
.195E+02
.991E+02
.823E+02
.684E+02
.565E+02
.464E+02
.375E+02
.298E+02
.229E+02
.168E+02
.113E+02
.064E+02
.019E+02
L437E+01
.233E+01
.351E+01
.675E+01
.704E+01
.343E+01
.038E+01
.551E+01
.179E+01
.885E+01
.647E+01
.450E+01
.284E+01
.141E+01
.019E+01
.911E+01
.817E+01
.733E+01
.658E+01
.590E+01
.529E+01

COHRPFEFRPERERPERERPERERPNNNNNWOWWREDUIONDOOOORRRERERERERERRNNODNWWWH™DOGIJ00WO0WORFRRFRP P&

.942E+00
.715E+00
.536E+00
.392E+00
.273E+00
.173E+00
.088E+00
.015E+00
.515E-01
.955E-01
.459E-01
.015E-01
.618E-01
.258E-01
.881E-01
.951E-01
.279E-01
LTT72E-01
.374E-01
.053E-01
.790E-01
.569E-01
.219E-01
.955E-01
.748E-01
.582E-01
.445E-01
.330E-01
.233E-01
.149E-01
.076E-01
.012E-01
.552E-02
.047E-02
.593E-02
.184E-02
.617E-02
.562E-02
.802E-02
.228E-02
.418E-02
.121E-02
.872E-02
.479E-02
.183E-02
.951E-02
.764E-02
.611E-02
.482E-02
.373E-02
.279E-02
.198E-02
.126E-02
.063E-02
.006E-02
.557E-03
.100E-03

PR RRRPRPNNOMNMNODNOONNWOOSSESOJdORRRRPRRRERRRRRPRRNODONNWWWE SO JJ-J00 00 F e

.546E+03
.385E+03
.260E+03
.160E+03
.078E+03
.009E+03
.481E+02
.952E+02
.485E+02
.068E+02
.695E+02
.357E+02
.051E+02
.7T71E+02
.673E+02
.902E+02
.329E+02
.885E+02
.530E+02
.238E+02
.995E+02
.788E+02
.455E+02
.197E+02
.992E+02
.825E+02
.685E+02
.567E+02
.465E+02
.377E+02
.299E+02
.230E+02
.169E+02
.114E+02
.065E+02
.019E+02
.444E+01
.239E+01
.356E+01
.679E+01
.707E+01
.346E+01
.041E+01
.554E+01
.182E+01
.887E+01
.649E+01
.451E+01
.285E+01
.143E+01
.020E+01
.913E+01
.818E+01
.734E+01
.659E+01
.591E+01
.530E+01

WwwdhNhdDNNRERPERPRPRPRERPRRPRPOOYOOD WONEPRRERPOOBDWWWNNMNMNRERERPEPRER OO WNNRERPROJIJIOOO B WWNDDNDERER

.463E-04
.805E-04
.184E-04
.598E-04
.046E-04
.526E-04
.037E-04
.580E-04
.154E-04
.759E-04
.393E-04
.058E-04
.753E-04
.476E-04
.253E-03
.728E-03
.272E-03
.883E-03
.559E-03
.299E-03
.102E-03
.968E-03
.884E-03
.004E-02
.243E-02
.506E-02
.791E-02
.099E-02
.429E-02
.782E-02
.156E-02
.551E-02
.969E-02
.407E-02
.866E-02
.346E-02
.054E-02
.126E-01
.496E-01
.913E-01
.884E-01
.438E-01
.035E-01
.357E-01
.847E-01
.499E-01
.031E+00
.227E+00
.439E+00
.665E+00
.905E+00
.160E+00
.428E+00
.710E+00
.005E+00
.312E+00
.633E+00

WwwdhNdDNRERPERPRPRPRPRPRPRPOOO WONEPRRERPOOBDWWWNNMNMNERERPEPRER OO WNNRERPROJIJIOOO D WWDNDDNDRERR

.458E-04
.800E-04
.179E-04
.593E-04
.040E-04
.519E-04
.031E-04
.574E-04
.147E-04
.752E-04
.386E-04
.051E-04
.745E-04
.469E-04
.252E-03
.727E-03
.271E-03
.881E-03
.557E-03
.297E-03
.100E-03
.966E-03
.881E-03
.004E-02
.243E-02
.505E-02
.791E-02
.099E-02
.429E-02
.781E-02
.155E-02
.551E-02
.968E-02
.406E-02
.865E-02
.345E-02
.052E-02
.126E-01
.495E-01
.912E-01
.884E-01
.437E-01
.034E-01
.356E-01
.846E-01
.497E-01
.031E+00
.227E+00
.438E+00
.665E+00
.905E+00
.159E+00
.428E+00
.709E+00
.004E+00
.312E+00
.632E+00

.9963
.9970
.9974
.9978
.9980
.9983
.9984
.9986
.9987
.9988
.9989
.9990
.9990
.9991
.9993
.9994
.9995
.9995
.999%¢6
.9996
.9996
.9996
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

BB BB DB DDD DB DSDSDSDDDDDOOOOTOOOOOONONNJ0000WOWR PR

.294E+01
.135E+01
.020E+01
.323E+00
.640E+00
.092E+00
.642E+00
.266E+00
.676E+00
.236E+00
.895E+00
.625E+00
.407E+00
.228E+00
.079E+00
.954E+00
.847E+00
.755E+00
.676E+00
.608E+00
.548E+00
.496E+00
.212E+00
.125E+00
.106E+00
.117E+00
.172E+00
.240E+00
.307E+00
.371E+00
.431E+00
.487E+00
.539E+00

PR RPRPRPNONNNWOMOONRRRRRRRRRRERERERDNDNDWWWSDSOCO

.353E-03
.178E-03
.333E-03
.695E-03
.195E-03
.794E-03
.464E-03
.188E-03
.753E-03
.424E-03
.166E-03
.960E-03
.790E-03
.647E-03
.527E-03
.423E-03
.333E-03
.253E-03
.183E-03
.121E-03
.065E-03
.014E-03
.908E-04
.264E-04
.265E-04
.592E-04
.740E-04
.221E-04
.872E-04
.620E-04
.429E-04
.279E-04
.159E-04

BB B R DB DD DD B DSDSDSDDDDDOOOTOTOOOONON 000 WOWR PP

.295E+01
.135E+01
.020E+01
.328E+00
.645E+00
.096E+00
.645E+00
.269E+00
.679E+00
.238E+00
.897E+00
.627E+00
.409E+00
.230E+00
.081E+0Q0
.955E+00
.848E+00
.757E+00
.678E+00
.609E+00
.549E+00
.497E+00
.213E+00
.125E+00
.107E+00
.118E+00
.172E+00
.240E+00
.307E+00
.372E+00
.431E+00
.487E+00
.539E+00

NNHRFRRPRPRPOOOOWNRRPRRRRROOJOO S WWNNDRRRWO-JOO

.417E+00
.485E+00
.813E+00
.238E+01
.517E+01
.816E+01
.134E+01
.469E+01
.188E+01
.964E+01
.789E+01
.658E+01
.565E+01
.505E+01
.476E+01
L472E+01
.049E+02
.153E+02
.259E+02
.367E+02
.476E+02
.587E+02
.743E+02
.945E+02
.160E+02
.377E+02
.791E+02
.117E+03
.351E+03
.581E+03
.808E+03
.033E+03
.254E+03

NN RRPRPRPRPOOOOWNRRPRRRRROOJOOSWWNNDRRRWO-JO

.416E+00
.484E+00
.812E+00
.238E+01
.517E+01
.816E+01
.134E+01
.469E+01
.188E+01
.964E+01
.789E+01
.657E+01
.564E+01
.504E+01
.474E+01
.471E+01
.049E+02
.153E+02
.259E+02
.367E+02
.476E+02
.587E+02
.742E+02
.944E+02
.160E+02
.376E+02
.790E+02
.117E+03
.351E+03
.581E+03
.808E+03
.033E+03
.254E+03

=

.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.0000
.0000
.0000
.0000
.0000



PROTON STOPPING POWER AND RANGE
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

OO JJowokRrRrRPRPERPERPRPRERPRPRPREPREPRERPREOOWOWOWDWODOD-I~IO O Urur s b D wwbdhDdhhDN e

STOP (e)

.842E+02
.256E+02
.606E+02
.913E+02
.191E+02
.685E+02
.120E+02
.513E+02
.874E+02
.211E+02
.527E+02
.826E+02
.413E+02
.919E+02
.367E+02
.7T66E+02
.125E+02
.449E+02
.742E+02
.008E+02
.466E+02
.841E+02
.014E+03
.039E+03
.058E+03
.072E+03
.083E+03
.089E+03
.093E+03
.094E+03
.093E+03
.090E+03
.085E+03
.079E+03
.032E+03
.730E+02
.112E+02
.521E+02
.975E+02
.483E+02
.045E+02
.658E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm?2

projected range,
detour factor

QU JOORFRPRRPRPRPEPREPEPEPEPENNDMNNDNDNNWWLWLOWSDSDdMTOODJORRPRPERERREDNDDNDWWD

STOP (n)

.837E+01
.761E+01
.112E+01
.672E+01
.351E+01
.911E+01
.620E+01
.412E+01
.256E+01
.133E+01
.033E+01
.515E+00
.974E+00
.891E+00
.084E+00
.458E+00
.957E+00
.546E+00
.202E+00
.910E+00
.439E+00
.076E+00
.786E+00
.550E+00
.352E+00
.185E+00
.042E+00
.917E+00
.807E+00
.710E+00
.624E+00
.546E+00
.476E+00
.412E+00
.165E+00
.949E-01
.701E-01
.740E-01
.963E-01
.332E-01
.810E-01
.370E-01

g/cm2

OO~ JJowokRrRrRPrRPrRPRERPERPREREPRERPPREPRPREREREOOWOWDWODOODW-I~IO0O0 Uru o ugld b wwwbddDDDN

MeV

STOP (t)

.326E+02
.633E+02
.917E+02
.180E+02
.426E+02
.876E+02
.282E+02
.654E+02
.000E+02
.324E+02
.630E+02
.921E+02
.492E+02
.988E+02
L427E+02
.821E+02
.175E+02
.495E+02
.784E+02
.047E+02
.500E+02
.872E+02
.017E+03
.041E+03
.060E+03
.074E+03
.085E+03
.091E+03
.095E+03
.096E+03
.095E+03
.092E+03
.087E+03
.080E+03
.033E+03
.739E+02
.121E+02
.528E+02
.982E+02
.489E+02
.051E+02
.663E+02

WWNhDNDNNNREFRPRPRPRERPRPPRPRERPEREOOOOIJoOU aooudd>dDdwWwwwdhDNDNdNNNERRERERE O D

RANGE (c)

.882E-06
.887E-06
.691E-06
.033E-05
.184E-05
.458E-05
.704E-05
.927E-05
.135E-05
.328E-05
.511E-05
.684E-05
.086E-05
.457E-05
.804E-05
.132E-05
.444E-05
.744E-05
.033E-05
.314E-05
.853E-05
.369E-05
.867E-05
.353E-05
.828E-05
.297E-05
.760E-05
.219E-05
.677E-05
.013E-04
.059E-04
.105E-04
.151E-04
.197E-04
.433E-04
.682E-04
.947E-04
.231E-04
.534E-04
.857E-04
.201E-04
.566E-04

WWNhNDNNNRERPRPRERERPRPPRPREPOOWOOIJooo0uod S DdWwwNDhDhNDNDNNERPEPERREOONDOSDN

RANGE (p)

.831E-06
.321E-06
.751E-06
.107E-06
.397E-06
.080E-05
.302E-05
.508E-05
.701E-05
.883E-05
.056E-05
.221E-05
.608E-05
.967E-05
.305E-05
.626E-05
.932E-05
.227E-05
.512E-05
.789E-05
.321E-05
.832E-05
.326E-05
.808E-05
.281E-05
.746E-05
.207E-05
.664E-05
.119E-05
.573E-05
.003E-04
.048E-04
.094E-04
.140E-04
.376E-04
.624E-04
.889E-04
.172E-04
.474E-04
.797E-04
.141E-04
.505E-04

DETOUR

.5800
. 6273
.6617
.6880
.7090
.7408
L7641
.7822
.7967
.8087
.8188
.8275
.8450
.8583
.8688
.8775
.8848
.8910
.8964
.9012
.9092
.9157
.9212
.9259
.9300
.9336
.9369
.9398
.9424
.9448
.9470
.9490
.9509
.9527
.9600
.9656
.9700
.9736
.9765
.9790
. 9811
.9829



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

N1 JJ0WOWOWORRRFRPRRFEPRFRPRFRPEPEPENDNNDNNDNWWADDTDTOUOOHDOOHNOJ0O0OORFRPREPRERFRPREFEPREPENDNDNDNDWWWWWWDD DO OO

.004E+02
.47T7E+02
.045E+02
.683E+02
.377E+02
.113E+02
.882E+02
.680E+02
.499E+02
.338E+02
.193E+02
.062E+02
.942E+02
.832E+02
.396E+02
.086E+02
.852E+02
.670E+02
.523E+02
.402E+02
.300E+02
.213E+02
.073E+02
.637E+01
.763E+01
.046E+01
.446E+01
.936E+01
.497E+01
.114E+01
.778E+01
.479E+01
.213E+01
.973E+01
.756E+01
.559E+01
.791E+01
.260E+01
.869E+01
.568E+01
.136E+01
.974E+01
.838E+01
.619E+01
.452E+01
.320E+01
.212E+01
.123E+01
.048E+01
.833E+00
.276E+00
.789E+00
.360E+00
.978E+00
.637E+00
.329E+00
.051E+00

NN NDNNDDNDDNDNWWWD S PPOOOHDTIJORPEPRERPENNDNNNNNNNNWWWWSE OO JOORPRPRERPRERPRERPENDNNDNDNDNDDNDWWWDSDS

.668E-01
.133E-01
.711E-01
.369E-01
.087E-01
.849E-01
.646E-01
.471E-01
.318E-01
.184E-01
.064E-01
.958E-01
.862E-01
.775E-01
.442E-01
.216E-01
.052E-01
.283E-02
.310E-02
.526E-02
.880E-02
.338E-02
.480E-02
.831E-02
.322E-02
.912E-02
.575E-02
.292E-02
.051E-02
.844E-02
.664E-02
.506E-02
.366E-02
.241E-02
.129E-02
.028E-02
.640E-02
.379E-02
.191E-02
.049E-02
.483E-03
.747E-03
.131E-03
.157E-03
.421E-03
.845E-03
.382E-03
.002E-03
.683E-03
.412E-03
.179E-03
.977E-03
.799E-03
.642E-03
.502E-03
.376E-03
.262E-03

I JJJ00WOWOWORRFRPRRFEPRFRPRFRPEPPEPENDNNDNNDNWWADEDOTDTOUOHDOOOJ00O0OORPREPRERRERPEFEPENDNDNDNDWWWWWWDS O O

.009E+02
.481E+02
.048E+02
.687E+02
.380E+02
.116E+02
.885E+02
.682E+02
.502E+02
.341E+02
.195E+02
.064E+02
.944E+02
.834E+02
.397E+02
.087E+02
.853E+02
.671E+02
.524E+02
.403E+02
.301E+02
.214E+02
.073E+02
.642E+01
.767E+01
.050E+01
.450E+01
.939E+01
.500E+01
.117E+01
.780E+01
.482E+01
.215E+01
.975E+01
.758E+01
.561E+01
.793E+01
.261E+01
.870E+01
.569E+01
.136E+01
.975E+01
.838E+01
.620E+01
.453E+01
.320E+01
.212E+01
.123E+01
.048E+01
.836E+00
.279E+00
.792E+00
.362E+00
.981E+00
.639E+00
.332E+00
.053E+00

N JoouudbdhbdwWwWwNhDNDNRRERPRRPRPROJIOOPWWNRERPRPRPPRPOOITOODOUBDdWNDNRERERERRRPRPROOODODD ONRFRFREPRPRPRPRPRRERRE OO-JO U N

.358E-04
.230E-04
.181E-04
.210E-04
.315E-04
.493E-04
.074E-03
.207E-03
.346E-03
.492E-03
.645E-03
.805E-03
.972E-03
.145E-03
.108E-03
.229E-03
.502E-03
.925E-03
.494E-03
.021E-02
.206E-02
.405E-02
.844E-02
.336E-02
.881E-02
.476E-02
.123E-02
.818E-02
.563E-02
.357E-02
.198E-02
.087E-02
.022E-02
.000E-01
.103E-01
.211E-01
.815E-01
.528E-01
.347E-01
.269E-01
.413E-01
.632E-01
.945E-01
.185E+00
.511E+00
.873E+00
.269E+00
.697E+00
.159E+00
.651E+00
.175E+00
.729E+00
.312E+00
.925E+00
.565E+00
.233E+00
.929E+00

N JoouudbdhbdWWNDNNDNRRERPRPRPOJIOOP WONREREFRERPPRPOOOITOOOBDdWNNRERERERRRPRPOOODODDD ONRFRFREPRPRPRPRPRERRRE OOG-JO U N

.296E-04
.167E-04
.117E-04
.145E-04
.249E-04
.426E-04
.068E-03
.200E-03
.339E-03
.485E-03
.638E-03
.798E-03
.964E-03
.137E-03
.099E-03
.219E-03
.492E-03
.914E-03
.482E-03
.019E-02
.204E-02
.403E-02
.842E-02
.334E-02
.878E-02
.474E-02
.119E-02
.815E-02
.560E-02
.353E-02
.193E-02
.081E-02
.016E-02
.998E-02
.103E-01
.210E-01
.813E-01
.526E-01
.345E-01
.267E-01
.410E-01
.628E-01
.940E-01
.184E+00
.511E+00
.872E+00
.268E+00
.696E+00
.157E+00
.650E+00
.173E+00
.727E+00
.310E+00
.922E+00
.562E+00
.231E+00
.926E+00

.9858
.9880
.9897
.9910
.9921
.9929
.9937
.9943
.9948
.9952
.9956
.9959
.9962
.9964
.9973
.9978
.9982
.9984
.9986
.9987
.9988
.9989
.9990
.9991
.9992
.9992
.9993
.9993
.9993
.9993
.9993
.9994
.9994
.9994
.9994
.9994
.9994
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9996
.9996
.999%¢6
.9996
.9996
.9996
.9996
.999%¢6
.9996
.9996
.9996
.9996



P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

NDNNONNNNDNNNERERRERERRERENDNDNDNNDNNDNDNDNDNDNDNDNDNDWWWWS SN O

.979E+00
.250E+00
.723E+00
.323E+00
.010E+00
.758E+00
.552E+00
.379E+00
.108E+00
.906E+00
.749E+00
.625E+00
.525E+00
.443E+00
.375E+00
.317E+00
.268E+00
.227E+00
.191E+00
.159E+00
.132E+00
.108E+00
.981E+00
.944E+00
.939E+00
.947E+00
.977E+00
.013E+00
.048E+00
.081E+00
.111E+00
.139E+00
.166E+00

N WWHD>UOODODORPREPERERPNDNNDNNDNNWWWWsS_ENOODOODTITOORFRRFRRRR

.829E-03
.537E-03
.327E-03
.168E-03
.044E-03
.441E-04
.621E-04
.935E-04
.851E-04
.033E-04
.394E-04
.879E-04
.457E-04
.103E-04
.802E-04
.544E-04
.319E-04
.122E-04
.948E-04
.792E-04
.653E-04
.527E-04
.7122E-04
.312E-04
.063E-04
.958E-05
.835E-05
.543E-05
.672E-05
.043E-05
.567E-05
.194E-05
.894E-05

NDNONNNNDNNNERERRERERRERENDNDNDNNDNNDNDNDNDNDNDNDNDNDWWWWS SO O

.981E+00
.252E+00
.724E+00
.324E+00
.011E+0Q0
.759E+00
.552E+00
.380E+00
.109E+00
.906E+00
.750E+00
.626E+00
.526E+00
.444E+00
.375E+00
.318E+00
.269E+00
.227E+00
.191E+00
.160E+00
.132E+00
.109E+00
.981E+00
.944E+00
.939E+00
.947E+00
.977E+00
.013E+00
.048E+00
.081E+00
.111E+00
.139E+00
.166E+00

BB W WNNEPERPRPEPOUOWWNNMNNNNNRERRRRPRPOODOO R WWDNDDNDRR

.180E+01
.627E+01
.130E+01
.684E+01
.285E+01
.929E+01
.614E+01
.336E+01
.881E+01
.547E+01
.032E+02
.218E+02
.412E+02
.614E+02
.821E+02
.034E+02
.253E+02
.475E+02
.701E+02
.931E+02
.164E+02
.400E+02
.861E+02
.414E+02
.099E+03
.356E+03
.866E+03
.368E+03
.860E+03
.345E+03
.822E+03
.292E+03
.757E+03

BB W WDNDNEPERPRPEPOUOWWNNMNNNNRERERRERRRPROODOG R WWDNDDNDRR

.179E+01
.626E+01
.129E+01
.683E+01
.284E+01
.928E+01
.613E+01
.334E+01
.879E+01
.544E+01
.031E+02
.218E+02
.412E+02
.613E+02
.821E+02
.034E+02
.252E+02
.474E+02
.701E+02
.931E+02
.164E+02
.399E+02
.860E+02
.412E+02
.099E+03
.356E+03
.866E+03
.367E+03
.860E+03
.344E+03
.821E+03
.292E+03
.756E+03

.9996
.9996
.999%¢6
.999%¢6
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999



PROTON STOPPING POWER AND RANGE

CARBON (amorphous, density 2.0 g/cm3)

= Proton kinetic energy, MeV

T
STOP (e) = electronic stopping power, MeV cm2/g
STOP (n) = nuclear stopping power, MeV cm2/g
STOP (t) = total stopping power, MeV cm2/g
RANGE (c) = csda range, g/cm2
RANGE (p) = projected range, g/cm2

DETOUR = detour factor

T STOP (e) STOP (n) STOP (t) RANGE (c¢) RANGE (p) DETOUR
1.000E-03 1.384E+02 2.514E+01 1.635E+02 8.354E-06 3.084E-06 .3691
1.500E-03 1.695E+02 2.106E+01 1.905E+02 1.116E-05 4.658E-06 L4174
2.000E-03 1.957E4+02 1.829E+01 2.140E+02 1.363E-05 6.204E-06 .4551
2.500E-03 2.188E+02 1.625E+01 2.351E+02 1.586E-05 7.703E-06 .4856
3.000E-03 2.397E+02 1.469E+01 2.544E+02 1.790E-05 9.151E-06 .5112
4.000E-03 2.702E+02 1.241E+01 2.826E+02 2.162E-05 1.194E-05 .5524
5.000E-03 2.978E+02 1.081E+01 3.086E+02 2.501E-05 1.462E-05 .5846
6.000E-03 3.227E+02 9.618E+00 3.323E+02 2.813E-05 1.718E-05 .6107
7.000E-03 3.454E+02 8.690E+00 3.541E+02 3.104E-05 1.963E-05 .6324
8.000E-03 3.651E+02 7.943E+00 3.730E+02 3.379E-05 2.199E-05 .6509
9.000E-03 3.826E+02 7.328E+00 3.899E+02 3.641E-05 2.428E-05 .6669
1.000E-02 3.987E+02 6.810E+00 4.055E+02 3.893E-05 2.651E-05 .6810
1.250E-02 4.335E+02 5.814E+00 4.393E+02 4.484E-05 3.183E-05 .7100
1.500E-02 4.624E+02 5.094E+00 4.675E+02 5.035E-05 3.689E-05 .7326
1.750E-02 4.874E+02 4.547E+00 4.920E+02 5.556E-05 4.173E-05 .7511
2.000E-02 5.099E+02 4.115E+00 5.140E+02 6.053E-05 4.639E-05 .7664
2.250E-02 5.300E+02 3.765E+00 ©5.337E+02 6.530E-05 5.090E-05 .7795
2.500E-02 5.477E+02 3.475E+00 O5.512E+02 6.991E-05 ©5.528E-05 .7908
2.750E-02 5.634E+02 3.229E+00 5.667E+02 7.438E-05 5.956E-05 .8007
3.000E-02 5.776E+02 3.019E+00 5.806E+02 7.874E-05 6.374E-05 .8095
3.500E-02 6.03%9E+02 2.678E+00 6.065E+02 8.716E-05 7.186E-05 .8244
4.000E-02 6.283E+02 2.411E+00 6.307E+02 9.524E-05 7.969E-05 .8367
4.500E-02 6.501E+02 2.196E+00 6.523E+02 1.030E-04 8.726E-05 .8470
5.000E-02 6.686E+02 2.019E+00 6.706E+02 1.106E-04 9.464E-05 .8558
5.500E-02 6.835E+02 1.870E+00 6.854E+02 1.180E-04 1.018E-04 .8634
6.000E-02 6.953E+02 1.744E+00 6.971E+02 1.252E-04 1.089E-04 .8701
6.500E-02 7.045E+02 1.634E+00 7.062E+02 1.323E-04 1.159E-04 .8761
7.000E-02 7.114E+02 1.539E+00 7.130E+02 1.394E-04 1.229E-04 .8815
7.500E-02 7.163E+02 1.455E+00 7.178E+02 1.463E-04 1.297E-04 .8864
8.000E-02 7.194E+02 1.380E+00 7.208E+02 1.533E-04 1.366E-04 .8909
8.500E-02 7.208E+02 1.313E+00 7.222E+02 1.602E-04 1.434E-04 .8950
9.000E-02 7.209E+02 1.253E+00 7.221E+02 1.671E-04 1.502E-04 .8989
9.500E-02 7.197E+02 1.199E+00 7.209E+02 1.741E-04 1.571E-04 .9024
1.000E-01 7.174E+02 1.149E+00 7.186E+02 1.810E-04 1.640E-04 .9057
1.250E-01 6.945E+02 9.548E-01 6.954E+02 2.163E-04 1.989E-04 .9194
1.500E-01 6.611E+02 8.200E-01 6.619E+02 2.531E-04 2.354E-04 .9299
1.750E-01 6.247E+02 7.204E-01 6.254E+02 2.920E-04 2.740E-04 .9383
2.000E-01 5.891E+02 6.436E-01 ©5.898E+02 3.332E-04 3.149E-04 .9451
2.250E-01 5.560E+02 ©5.825E-01 5.566E+02 3.768E-04 3.583E-04 .9508
2.500E-01 5.260E+02 5.326E-01 5.265E+02 4.230E-04 4.042E-04 .9556
2.750E-01 4.991E+02 4.911E-01 4.996E+02 4.718E-04 4.527E-04 .9596
3.000E-01 4.750E+02 4.559E-01 4.754E+02 5.231E-04 5.038E-04 .9631



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

OO 11 J0WOoOOWORrRFRFRFRRERPEPREPEPENNDNNDNWUSDDDDDDDOUODOOOUOOHDDTIJO0OOFRFRFRPRPRERPRPREPRERPRENNDNDNDNDNDDNWWWWWDSD

.358E+02
.044E+02
.TT9E+02
.546E+02
.340E+02
.159E+02
.002E+02
.862E+02
.737E+02
.624E+02
.522E+02
L427E+02
.341E+02
.261E+02
.942E+02
.711E+02
.534E+02
.394E+02
.280E+02
.185E+02
.104E+02
.035E+02
.218E+01
.326E+01
.606E+01
.010E+01
.509E+01
.081E+01
.710E+01
.386E+01
.099E+01
.845E+01
.617E+01
.411E+01
.225E+01
.055E+01
.389E+01
.925E+01
.582E+01
.317E+01
.933E+01
.790E+01
.668E+01
.473E+01
.323E+01
.204E+01
.107E+01
.027E+01
.591E+00
.010E+00
.506E+00
.065E+00
.675E+00
.329E+00
.019E+00
.739E+00
.486E+00

NDNNONNDNDDNDDNDNWWWWS PO ODDJORPRREPRERPRERFENNNDNNNNNNNNNNOWWWSDOOOUOOODODJOORFRPRPRPEPRERPRERPEDNDNDNNDNDNDDNDOWWW

.995E-01
.561E-01
.217E-01
.937E-01
.704E-01
.505E-01
.335E-01
.187E-01
.058E-01
.943E-01
.842E-01
.750E-01
.668E-01
.594E-01
.305E-01
.108E-01
.640E-02
.541E-02
.674E-02
.971E-02
.390E-02
.901E-02
.122E-02
.529E-02
.063E-02
.685E-02
.373E-02
.112E-02
.888E-02
.696E-02
.528E-02
.380E-02
.249E-02
.132E-02
.027E-02
.932E-02
.567E-02
.320E-02
.141E-02
.006E-02
.149E-03
.446E-03
.858E-03
.926E-03
.221E-03
.669E-03
.225E-03
.859E-03
.553E-03
.293E-03
.069E-03
.874E-03
.703E-03
.551E-03
.416E-03
.295E-03
.186E-03

OO JJooowowOkRrRrRFRErRFRRERPEREPEPENNDNNDNWOSDDDDDDDDOUODOOOOODNDTIJOOFRRFRPRERPRERPRERPERPEPENNDNDNDNDNDDNWWWWWSD

.362E+02
.048E+02
.782E+02
.549E+02
.343E+02
.161E+02
.004E+02
.864E+02
.739E+02
.626E+02
.523E+02
.429E+02
.342E+02
.263E+02
.943E+02
.712E+02
.535E+02
.395E+02
.281E+02
.186E+02
.105E+02
.036E+02
.223E+01
.330E+01
.610E+01
.014E+01
.512E+01
.084E+01
.713E+01
.388E+01
.102E+01
.847E+01
.620E+01
.414E+01
.227E+01
.057E+01
.391E+01
.926E+01
.583E+01
.318E+01
.934E+01
.791E+01
.669E+01
.474E+01
.324E+01
.205E+01
.108E+01
.027E+01
.595E+00
.013E+00
.509E+00
.068E+00
.678E+00
.331E+00
.021E+00
.742E+00
.488E+00

O JdJJdJouud b WNDNNMNNNRPEPRPOOIPWNMNNNRRERPRPRPPRPROOITOOOODdWNNRERERERRREROOODONDNNDMNNDMNMNNMNRERERPRREREREOODOD

.330E-04
.522E-04
.800E-04
.017E-03
.162E-03
.316E-03
.478E-03
.649E-03
.827E-03
.014E-03
.208E-03
.410E-03
.620E-03
.837E-03
.033E-03
.407E-03
.952E-03
.662E-03
.053E-02
.256E-02
.475E-02
.709E-02
.221E-02
.793E-02
.422E-02
.107E-02
.847E-02
.642E-02
.490E-02
.392E-02
.346E-02
.352E-02
.041E-01
.152E-01
.267E-01
.388E-01
.065E-01
.862E-01
.7T73E-01
.796E-01
.169E-01
.513E-01
.961E-01
.316E+00
.674E+00
.071E+00
.504E+00
.973E+00
.477E+00
.015E+00
.586E+00
.190E+0Q0
.825E+00
.492E+00
.189E+00
.916E+00
.672E+00

O JdJJdJouudbdbdWNDNNMNNNRPERPOOIPWNNNRRERPRPRPPRPRPOOITOODOODWNNRERERERRROOODONDNNMNNMNNRERRERPRREREREOOW-IO

.133E-04
.319E-04
.593E-04
.953E-04
.140E-03
.293E-03
.455E-03
.625E-03
.803E-03
.989E-03
.183E-03
.384E-03
.593E-03
.810E-03
.003E-03
.374E-03
.915E-03
.621E-03
.049E-02
.252E-02
.470E-02
.703E-02
.215E-02
.785E-02
.412E-02
.096E-02
.835E-02
.629E-02
.476E-02
.376E-02
.328E-02
.332E-02
.039E-01
.149E-01
.265E-01
.386E-01
.062E-01
.857E-01
.767E-01
.789E-01
.158E-01
.500E-01
.946E-01
.314E+00
.672E+00
.068E+00
.500E+0Q0
.969E+00
.472E+00
.010E+0QO0
.580E+00
.183E+00
.818E+00
.484E+00
.180E+00
.906E+00
.662E+00

.9688
L9731
.9764
L9791
.9813
.9831
.9846
.9859
.9870
.9879
.9887
.9894
.9900
.9906
.9926
.9939
.9947
.9953
.9958
.9961
.9964
.9966
.9969
.9972
.9973
.9975
.9976
L9977
.9978
.9978
.9979
.9979
.9980
.9980
.9980
.9981
.9982
.9983
.9983
.9984
.9984
.9985
.9985
.9985
.9986
.9986
.9986
.9986
.9986
.9987
.9987
.9987
.9987
.9987
.9987
.9987
.9988



P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

10

PR R RPRRRRPRRPRRPRRRLONNODOOMNONONNONNNDWWWWWS SO

.509E+00
.844E+00
.360E+00
.994E+00
.706E+00
.475E+00
.284E+00
.125E+00
.875E+00
.687E+00
.542E+00
.426E+00
.333E+00
.256E+00
.191E+00
.137E+00
.091E+00
.051E+00
.016E+00
.986E+00
.960E+00
.937E+00
.807E+00
.763E+00
.748E+00
.746E+00
.759E+00
.778E+00
.799E+00
.819E+00
.837E+00
.855E+00
.871E+00

N WWWHUODHDORPEREPNDNNDNNDNNWWWWWSOOOUOONJO0OOFRRFRERRR

.768E-03
.486E-03
.283E-03
.130E-03
.010E-03
.141E-04
.349E-04
.686E-04
.638E-04
.847E-04
.228E-04
.730E-04
.321E-04
.979E-04
.688E-04
.438E-04
.220E-04
.029E-04
.860E-04
.710E-04
.575E-04
.453E-04
.672E-04
.275E-04
.034E-04
.710E-05
.650E-05
.395E-05
.548E-05
.937E-05
.474E-05
.112E-05
.820E-05

P RPRPRPRPRPRPRPRPRPRPRPRPRPRPRPERPRERERPRERPEDNDNNDNDNNNNDNNDMNDNDNDNDNDWWWWWDNSSOG

.511E+00
.845E+00
.362E+00
.995E+00
.707E+00
.475E+00
.285E+00
.126E+00
.875E+00
.688E+00
.542E+00
.427E+00
.333E+00
.256E+00
.192E+00
.137E+00
.091E+00
.051E+00
.016E+00
.986E+00
.960E+00
.937E+00
.808E+00
.763E+00
.748E+00
.746E+00
.759E+00
.778E+00
.799E+00
.819E+00
.837E+00
.855E+00
.871E+00

G D W WNDhNDNEREPOOODWWWNDNNMDNNNNNRERERPERERERRERODIOOOWDNDDNDRER

.287E+01
.7T73E+01
.318E+01
.917E+01
.568E+01
.265E+01
.005E+01
.786E+01
.457E+01
.258E+01
.117E+02
.319E+02
.529E+02
.747E+02
.972E+02
.203E+02
.440E+02
.681E+02
.927E+02
.177E+02
.430E+02
.687E+02
.375E+02
.183E+02
.203E+03
.490E+03
.061E+03
.626E+03
.185E+03
.738E+03
.285E+03
.827E+03
.363E+03

G D W WNDhNDNEREPOOODWWWNDNNMDNNMNDNNNRERERERERERREREOJIOOWDNDDNDRER

.286E+01
.7T70E+01
.315E+01
.914E+01
.564E+01
.260E+01
.000E+01
.780E+01
.449E+01
.249E+01
.116E+02
.318E+02
.528E+02
.746E+02
.970E+02
.201E+02
.438E+02
.679E+02
.925E+02
.175E+02
.428E+02
.684E+02
.372E+02
.178E+02
.203E+03
.489E+03
.060E+03
.625E+03
.184E+03
.737E+03
.284E+03
.826E+03
.362E+03

.9988
.9988
.9989
.9989
.9989
.9989
.9990
.9990
.9990
.9990
.9991
.9991
.9991
.9991
.9992
.9992
.9992
.9992
.9992
.9992
.9993
.9993
.9994
.9995
.9995
.9995
.9996
.9997
.9997
.9997
.9997
.9998
.9998



PROTON STOPPING POWER AND RANGE

ALUMINUM

WNNNNRPRPRPRPRPRPRPOOWOOO-JIJoO U U P> wWWNDNDNNNNREPERPRERERFROWOOOJIOU B WwNDDNDRE R

W — — — — — 3
Il

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

WWWWwWwWIE BB DB DD DS DSBS DDAEDLDDAEDLNDDNWWWWWNNNNNNRR P PP PO

STOP (e)

.238E+01
.131E+02
.306E+02
.461E+02
.600E+02
.848E+02
.066E+02
.263E+02
.444E+02
.613E+02
.7T71E+02
.921E+02
.206E+02
.448E+02
.657E+02
.838E+02
.996E+02
.132E+02
.250E+02
.351E+02
.510E+02
.620E+02
.692E+02
.734E+02
.752E+02
.751E+02
.737E+02
.712E+02
.680E+02
.642E+02
.601E+02
.558E+02
.513E+02
.468E+02
.245E+02
.045E+02
.867E+02
.710E+02
.568E+02
.440E+02
.323E+02
.215E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm?2

projected range,
detour factor

W Wbk OO OO JOOORFRPRRFRPRFRPRERPREPRPRPEPEPEPEENDNDNDNDNDNWWWNSNSOIOIOIOY]00O0 W

STOP (n)

.197E+01
.072E+01
.749E+00
.967E+00
.324E+00
.322E+00
.571E+00
.982E+00
.505E+00
.110E+00
.775E+00
.488E+00
.917E+00
.491E+00
.157E+00
.889E+00
.667E+00
.480E+00
.321E+00
.183E+00
.955E+00
.774E+00
.627E+00
.504E+00
.401E+00
.311E+00
.234E+00
.166E+00
.106E+00
.052E+00
.003E+00
.597E-01
.200E-01
.837E-01
.406E-01
.400E-01
.651E-01
.070E-01
.604E-01
.222E-01
.903E-01
.632E-01

g/cm2

WWWWWwW I BB BB DD DD DSBS DA DDEDNDAEDNWWWWNNNNNNRR R PP

MeV

STOP (t)

.043E+02
.239E+02
.404E+02
.550E+02
.683E+02
.921E+02
.131E+02
.323E+02
.499E+02
.664E+02
.819E+02
.966E+02
.245E+02
.483E+02
.689E+02
.867E+02
.022E+02
.157E+02
.273E+02
.373E+02
.529E+02
.638E+02
.709E+02
.749E+02
.766E+02
.764E+02
.749E+02
.724E+02
.691E+02
.653E+02
.611E+02
.567E+02
.522E+02
L4T77E+02
.253E+02
.051E+02
.873E+02
.715E+02
.573E+02
.444E+02
.327E+02
.218E+02

O Jo oo wWWNDNDNNDNNDNNNNNRERRPRPRPRPRPRPRPRPRERPRPRERRREREOOCOIOOC OO S DWWNDDNDDNDRER

RANGE (c)

.471E-05
.906E-05
.285E-05
.623E-05
.933E-05
.487E-05
.981E-05
.430E-05
.845E-05
.232E-05
.597E-05
.943E-05
.746E-05
.489E-05
.186E-05
.848E-05
.481E-05
.009E-04
.069E-04
.126E-04
.239E-04
.348E-04
.455E-04
.560E-04
.665E-04
.770E-04
.875E-04
.981E-04
.087E-04
.194E-04
.302E-04
.411E-04
.521E-04
.632E-04
.205E-04
.808E-04
.439E-04
.098E-04
.785E-04
.498E-04
.236E-04
.001E-04

S ooudhbdwWNDNNMNNMNNNRRERRPPREPRPEPERPEREPRER,OOIJIOODGO NS WWNDNMNNMNNNERREOJO W

RANGE (p)

.758E-06
.590E-06
.413E-06
.205E-06
.096E-05
.438E-05
.765E-05
.080E-05
.384E-05
.677E-05
.961E-05
.236E-05
.895E-05
.523E-05
.127E-05
.711E-05
.277E-05
.829E-05
.370E-05
.902E-05
.943E-05
.964E-05
.097E-04
.198E-04
.298E-04
.398E-04
.499E-04
.601E-04
.703E-04
.807E-04
.911E-04
.017E-04
.124E-04
.232E-04
.791E-04
.381E-04
.001E-04
.649E-04
.325E-04
.028E-04
.757E-04
.511E-04

DETOUR

.2555
.2933
.3245
.3509
.3738
L4122
.4434
.4696
.4921
.5117
.5291
.5445
.5773
.6040
.6263
.6454
. 6620
L6767
.6898
.7015
L7220
L7394
.7544
L7676
L7793
.7898
.7994
.8081
.8161
.8234
.8302
.8366
.8425
.8480
.8708
.8880
.9013
.9119
.9205
L9277
.9337
.9389

11



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

12

G U oo 1 JJ0OO0OFRFRFRPRFEPREPREPEPEPNNDMNNDNWWWW PO TJOOOFRFRPRPRPRPRERPRERPREREREREPEDNDNDNDDNDNDNDNDDNDW

.017E+02
.842E+02
.686E+02
.548E+02
.425E+02
.314E+02
.215E+02
.124E+02
.042E+02
.966E+02
.897E+02
.833E+02
.7T7T4E+02
.719E+02
.494E+02
.327E+02
.198E+02
.094E+02
.009E+02
.377E+01
.769E+01
.245E+01
.383E+01
.703E+01
.151E+01
.691E+01
.303E+01
.970E+01
.681E+01
.428E+01
.203E+01
.002E+01
.822E+01
.658E+01
.510E+01
.375E+01
.841E+01
.465E+01
.185E+01
.968E+01
.651E+01
.532E+01
.430E+01
.267E+01
.141E+01
.041E+01
.590E+00
.908E+00
.330E+00
.835E+00
.405E+00
.029E+00
.696E+00
.399E+00
.133E+00
.893E+00
.676E+00

P NNNNDMNDNNDNNDNNWWWSsr PO ORP PR RERPRPRPRPEPRPEPNNNDMNDNNDMNDNDNOOWWOWMOTOOOOOIO0OORPRRPRERERRREREPEREPERPENDNDNDNDDNDW

.195E-01
.858E-01
.589E-01
.369E-01
.185E-01
.030E-01
.897E-01
.781E-01
.679E-01
.589E-01
.509E-01
.436E-01
.371E-01
.312E-01
.082E-01
.232E-02
.066E-02
.173E-02
.466E-02
.891E-02
.414E-02
.011E-02
.369E-02
.877E-02
.489E-02
.174E-02
.913E-02
.693E-02
.505E-02
.342E-02
.200E-02
.075E-02
.963E-02
.864E-02
.7T74E-02
.693E-02
.380E-02
.166E-02
.012E-02
.940E-03
.266E-03
.649E-03
.130E-03
.308E-03
.684E-03
.194E-03
.798E-03
.473E-03
.200E-03
.967E-03
.767E-03
.593E-03
.439E-03
.304E-03
.182E-03
.074E-03
.976E-03

G U OO I JJ0OO0OFRFRFRPRFEPREPPEPEPEPNNDMNNDNOWLWWW DM TJTOOOFRFRPRPRPREPRERPERERERREPEDNDNDNDDNDNDNDDNDDNDW

.020E+02
.844E+02
.689E+02
.550E+02
.427E+02
.316E+02
.216E+02
.126E+02
.043E+02
.968E+02
.899E+02
.835E+02
.7TT75E+02
.720E+02
.495E+02
.328E+02
.199E+02
.095E+02
.010E+02
.383E+01
.775E+01
.250E+01
.388E+01
.707E+01
.154E+01
.695E+01
.306E+01
.973E+01
.684E+01
.430E+01
.205E+01
.004E+01
.824E+01
.660E+01
.512E+01
.376E+01
.842E+01
.466E+01
.186E+01
.969E+01
.652E+01
.532E+01
.431E+01
.268E+01
.142E+01
.041E+01
.594E+00
.911E+00
.334E+00
.838E+00
.408E+00
.031E+00
.698E+00
.401E+00
.135E+00
.895E+00
.678E+00

P oOwo-JdJooudbdhdwWNDNNNRRERPRPPRPOODDDWONNRRERPRPPEPRPRERPOOJOODOWNNRERREPRPRPOJOWWWWNDNNMMNMNNRERERREREREREREO

.605E-04
.131E-03
.312E-03
.503E-03
.704E-03
.915E-03
.136E-03
.366E-03
.606E-03
.856E-03
.114E-03
.382E-03
.659E-03
.945E-03
.509E-03
.287E-03
.272E-03
.146E-02
.384E-02
.641E-02
.916E-02
.210E-02
.852E-02
.563E-02
.343E-02
.188E-02
.098E-02
.072E-02
.109E-02
.207E-02
.037E-01
.158E-01
.286E-01
.420E-01
.559E-01
.705E-01
.515E-01
.462E-01
.541E-01
.748E-01
.533E-01
.011E+0Q0
.180E+00
.552E+00
.968E+00
.427E+00
.928E+00
.469E+00
.050E+00
.669E+00
.325E+00
.018E+00
.747E+00
.511E+00
.309E+00
.141E+00
.001E+01

Cwo-Jooudbdh bdwWNDNNNRERPRPPRPOODDWONNRRERERPPEPRPEPOOJOODOUOWNNRERREPRPROJOWWWWNDNNMMNMNNNERRERERERO

.097E-04
.079E-03
.258E-03
.447E-03
.646E-03
.855E-03
.074E-03
.303E-03
.541E-03
.788E-03
.045E-03
.311E-03
.586E-03
.870E-03
.424E-03
.191E-03
.164E-03
.134E-02
.370E-02
.626E-02
.900E-02
.193E-02
.832E-02
.540E-02
.315E-02
.157E-02
.063E-02
.033E-02
.065E-02
.158E-02
.031E-01
.153E-01
.280E-01
.413E-01
.552E-01
.697E-01
.504E-01
.448E-01
.523E-01
.726E-01
.501E-01
.007E+0Q0
.175E+00
.546E+00
.961E+00
.419E+00
.918E+00
.458E+00
.037E+00
.654E+00
.309E+00
.000E+0QO0
.727E+00
.488E+00
.284E+00
.114E+00
.976E+00

.9471
.9535
.9585
.9626
.9659
.9687
L9711
L9731
.9749
.9764
.9778
.9790
.9800
.9810
.9845
.9868
.9884
.9895
.9904
L9911
.9916
.9921
.9928
.9933
.9937
.9940
.9942
.9944
.9946
.9948
.9949
.9950
.9951
.9952
.9953
.9953
.9956
.9958
.9960
.9961
.9963
.9963
.9964
.9965
.9966
.9966
.9967
.9968
.9968
.9968
.9969
.9969
.9970
.9970
.9970
.9970
L9971



P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

PR REPRPREPRPRERRERERERRRPRRPRERERENNODNNNODNNDNODNDNDWWWWS DS

.835E+00
.261E+00
.843E+00
.525E+00
.276E+00
.075E+00
.910E+00
.772E+00
.555E+00
.392E+00
.266E+00
.166E+00
.086E+00
.019E+00
.964E+00
.918E+00
.878E+00
.845E+00
.816E+00
.790E+00
.768E+00
.749E+00
.647E+00
.617E+00
.613E+00
.619E+00
.642E+00
.668E+00
.692E+00
.714E+00
.734E+00
.752E+00
.768E+00

NN WWHRPEOODJORFRPEFEPNDNNDNNDNNNDNNNDNNWWWWSSUOOOODJ00ORRRRFERE

.600E-03
.346E-03
.163E-03
.025E-03
.164E-04
.293E-04
.576E-04
.976E-04
.027E-04
.311E-04
.750E-04
.299E-04
.928E-04
.617E-04
.353E-04
.126E-04
.929E-04
.755E-04
.602E-04
.465E-04
.342E-04
.232E-04
.523E-04
.162E-04
.419E-05
.938E-05
.062E-05
.920E-05
.148E-05
.592E-05
.170E-05
.840E-05
.574E-05

PR RRRRPRPRRRRRPRPRRRERRPRRRODNONNNNNNODONNNWWWWS

.837E+00
.262E+00
.844E+00
.526E+00
.277E+00
.076E+00
.911E+00
.773E+00
.555E+00
.393E+00
.267E+00
.167E+00
.086E+00
.020E+00
.965E+00
.918E+00
.879E+00
.845E+00
.816E+00
.791E+00
.769E+00
.750E+00
.647E+00
.618E+00
.613E+00
.619E+00
.642E+00
.668E+00
.692E+00
.714E+00
.734E+00
.752E+00
.768E+00

G Oad D> WNDNDERPRPREPE I WWWWNNMNNNRERERREREREREREROOO O DWNDDNDRE

.480E+01
.032E+01
.651E+01
.331E+01
.067E+01
.855E+01
.691E+01
.572E+01
.454E+01
.048E+02
.263E+02
.489E+02
.724E+02
.968E+02
.219E+02
.476E+02
.740E+02
.008E+02
.282E+02
.559E+02
.840E+02
.124E+02
.087E+02
.016E+03
.325E+03
.635E+03
.248E+03
.853E+03
.448E+03
.035E+03
.615E+03
.189E+03
.757E+03

GO > WNDNDERPRPREPE I WWWWDNNMNNNRERERRERERERROOOOGDWNDDNDRE

.476E+01
.026E+01
.644E+01
.322E+01
.057E+01
.843E+01
.678E+01
.556E+01
.434E+01
.046E+02
.260E+02
.485E+02
.720E+02
.964E+02
.214E+02
.472E+02
.735E+02
.003E+02
.276E+02
.553E+02
.833E+02
.117E+02
.077E+02
.014E+03
.324E+03
.633E+03
.246E+03
.850E+03
.445E+03
.032E+03
.612E+03
.186E+03
.754E+03

.9972
.9973
.9973
.9974
.9975
.9975
.9976
.9976
L9977
.9978
.9979
.9979
.9980
.9980
.9981
.9981
.9982
.9982
.9982
.9983
.9983
.9983
.9986
.9987
.9989
.9990
.9991
.9992
.9993
.9993
.9994
.9994
.9995
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PROTON STOPPING POWER AND RANGE

SILICON

= Proton kinetic energy, MeV

T
STOP (e) = electronic stopping power, MeV cm2/g
STOP (n) = nuclear stopping power, MeV cm2/g
STOP (t) = total stopping power, MeV cm2/g
RANGE (c) = csda range, g/cm2
RANGE (p) = projected range, g/cm2

DETOUR = detour factor

T STOP (e) STOP (n) STOP (t) RANGE (c¢) RANGE (p) DETOUR
1.000E-03 1.050E+02 1.188E+01 1.169E+02 1.340E-05 3.558E-06 .2655
1.500E-03 1.286E+02 1.072E+01 1.393E+02 1.728E-05 5.242E-06 .3034
2.000E-03 1.485E+02 9.792E+00 1.583E+02 2.064E-05 6.906E-06 .3346
2.500E-03 1.660E+02 9.040E+00 1.750E+02 2.364E-05 8.532E-06 .3609
3.000E-03 1.818E+02 8.416E+00 1.903E+02 2.638E-05 1.012E-05 .3837
4.000E-03 2.100E+02 7.436E+00 2.174E+02 3.128E-05 1.319E-05 L4217
5.000E-03 2.348E+02 6.695E+00 2.414E+02 3.564E-05 1.613E-05 .4526
6.000E-03 2.572E+02 6.111E+00 2.633E+02 3.961E-05 1.895E-05 .4785
7.000E-03 2.778E+02 5.636E+00 2.834E+02 4.326E-05 2.166E-05 .5007
8.000E-03 2.969E+02 5.240E+00 3.022E+02 4.668E-05 2.427E-05 .5200
9.000E-03 3.150E+02 4.905E+00 3.199E+02 4.989E-05 2.680E-05 .5371
1.000E-02 3.320E+02 4.615E+00 3.366E+02 5.294E-05 2.924E-05 .5523
1.250E-02 3.646E+02 4.039E+00 3.686E+02 6.002E-05 3.508E-05 .5845
1.500E-02 3.925E+02 3.607E+00 3.961E+02 6.656E-05 4.065E-05 .6108
1.750E-02 4.167E+02 3.267E+00 4.199E+02 7.268E-05 4.598E-05 .6327
2.000E-02 4.378E+02 2.993E+00 4.408E+02 7.849E-05 5.113E-05 .6514
2.250E-02 4.563E+02 2.767E+00 4.591E+02 8.404E-05 5.611E-05 .6677
2.500E-02 4.725E+02 2.576E+00 4.751E+02 8.939E-05 6.097E-05 .6820
2.750E-02 4.866E+02 2.412E+00 4.890E+02 9.458E-05 6.572E-05 .6948
3.000E-02 4.989E+02 2.270E+00 5.011E+02 9.963E-05 7.037E-05 .7063
3.500E-02 5.184E+02 2.036E+00 5.204E+02 1.094E-04 7.947E-05 .7263
4.000E-02 5.323E+02 1.849E+00 5.342E+02 1.189E-04 8.836E-05 .7433
4.500E-02 5.416E+02 1.697E+00 5.433E+02 1.282E-04 9.714E-05 .7579
5.000E-02 5.470E+02 1.571E+00 5.485E+02 1.373E-04 1.058E-04 .7708
5.500E-02 5.492E+02 1.463E+00 5.507E+02 1.464E-04 1.145E-04 .7823
6.000E-02 5.490E+02 1.371E+00 ©5.504E+02 1.555E-04 1.232E-04 .7926
6.500E-02 5.468E+02 1.290E+00 5.480E+02 1.646E-04 1.320E-04 .8019
7.000E-02 5.430E+02 1.220E+00 5.442E+02 1.737E-04 1.408E-04 .8105
7.500E-02 5.380E+02 1.157E+00 5.392E+02 1.830E-04 1.497E-04 .8184
8.000E-02 5.322E+02 1.101E+00 5.333E+02 1.923E-04 1.588E-04 .8256
8.500E-02 5.257E+02 1.051E+00 5.267E+02 2.017E-04 1.679E-04 .8324
9.000E-02 5.188E+02 1.005E+00 5.198E+02 2.113E-04 1.772E-04 .8387
9.500E-02 5.117E+02 9.640E-01 5.126E+02 2.210E-04 1.866E-04 .8446
1.000E-01 5.044E+02 9.262E-01 5.053E+02 2.308E-04 1.962E-04 .8501
1.250E-01 4.687E+02 7.770E-01 4.695E+02 2.821E-04 2.463E-04 .8731
1.500E-01 4.373E+02 6.720E-01 4.379E+02 3.373E-04 3.004E-04 .8906
1.750E-01 4.107E+02 5.937E-01 4.113E+02 3.963E-04 3.583E-04 .9042
2.000E-01 3.884E+02 5.329E-01 3.889E+02 4.588E-04 4.198E-04 .9150
2.250E-01 3.694E+02 4.842E-01 3.699E+02 5.247E-04 4.848E-04 .9238
2.500E-01 3.530E+02 4.442E-01 3.535E+02 5.939E-04 5.529E-04 .9310
2.750E-01 3.387E+02 4.107E-01 3.391E+02 ©6.661E-04 6.242E-04 .9370
3.000E-01 3.259E+02 3.823E-01 3.263E+02 7.413E-04 6.984E-04 .9421
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PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

OO0 1 ~J0WO0WOWORFRFRFRREPREPEPENNNDNNDNWWWW S PPOODOOUOOONDJOOOFRFRPRPRPRPREPRERPRERERENDNDNDNDNDNDDNDDNDDNDW

.041E+02
.859E+02
.703E+02
.567E+02
.452E+02
.351E+02
.259E+02
.172E+02
.090E+02
.011E+02
.936E+02
.870E+02
.809E+02
.753E+02
.523E+02
.354E+02
.222E+02
.117E+02
.030E+02
.580E+01
.962E+01
.428E+01
.550E+01
.856E+01
.292E+01
.824E+01
.428E+01
.088E+01
.792E+01
.533E+01
.304E+01
.099E+01
.914E+01
.748E+01
.596E+01
.458E+01
.912E+01
.528E+01
.242E+01
.019E+01
.695E+01
.572E+01
.469E+01
.301E+01
.172E+01
.069E+01
.852E+00
.153E+00
.561E+00
.052E+00
.611E+00
.225E+00
.883E+00
.578E+00
.305E+00
.059E+00
.836E+00

NDNNONNDNNDNDDNDDNNWWWSr, PO NDTIJTORPRPRPRERPRERPREPRPEPNNNDNNDNNDNNDNNDNOOWOW DO ORPRPRPRERPRPRERPRERPERPERERNDNDNDNDDNDWW

.364E-01
.010E-01
.728E-01
.497E-01
.304E-01
.141E-01
.001E-01
.879E-01
LTT72E-01
.677E-01
.592E-01
.516E-01
.448E-01
.385E-01
.143E-01
.761E-02
.532E-02
.590E-02
.843E-02
.236E-02
.733E-02
.307E-02
.628E-02
.109E-02
.699E-02
.366E-02
.089E-02
.857E-02
.658E-02
.486E-02
.335E-02
.203E-02
.085E-02
.979E-02
.884E-02
.798E-02
.466E-02
.240E-02
.076E-02
.513E-03
.736E-03
.080E-03
.529E-03
.654E-03
.991E-03
.469E-03
.049E-03
.702E-03
.411E-03
.164E-03
.951E-03
.765E-03
.602E-03
.457E-03
.328E-03
.212E-03
.108E-03

OO0 1 J0WO0OWORFRFRFRPREPREPEPENNDNNDNNDNWWWW D PPOODOUGOOODJOOOFRFRPRPRPRPRERPRERPREREENDNDNDNDDNDNDDNDDNDDNDW

.045E+02
.862E+02
.706E+02
.569E+02
.454E+02
.353E+02
.261E+02
.174E+02
.091E+02
.012E+02
.938E+02
.872E+02
.811E+02
.754E+02
.524E+02
.355E+02
.223E+02
.118E+02
.031E+02
.586E+01
.968E+01
.433E+01
.554E+01
.860E+01
.296E+01
.828E+01
L.431E+01
.091E+01
.795E+01
.536E+01
.306E+01
.101E+01
.916E+01
.750E+01
.598E+01
.459E+01
.913E+01
.529E+01
.243E+01
.020E+01
.695E+01
.573E+01
.469E+01
.302E+01
.173E+01
.070E+01
.856E+00
.157E+00
.564E+00
.056E+00
.614E+00
.227E+00
.885E+00
.581E+00
.308E+00
.061E+00
.838E+00

oo -JouudhwWwwNDNNREFPRPROOCODD WNNRRERPRPPEPREPEPRPOIOODGOD WNNRERREPRPRPOJOOWWWWNDNNMNMNNERREREREREO

.001E-04
.070E-03
.249E-03
.439E-03
.638E-03
.846E-03
.063E-03
.289E-03
.523E-03
.767E-03
.020E-03
.283E-03
.555E-03
.835E-03
.369E-03
.112E-03
.057E-03
.120E-02
.353E-02
.605E-02
.874E-02
.162E-02
.790E-02
.485E-02
.247E-02
.073E-02
.962E-02
.914E-02
.926E-02
.999E-02
.013E-01
.132E-01
.257E-01
.387E-01
.524E-01
.665E-01
.456E-01
.380E-01
.432E-01
.608E-01
.322E-01
.854E-01
.150E+00
.512E+00
.918E+00
.365E+00
.852E+00
.379E+00
.944E+00
.546E+00
.185E+00
.859E+00
.568E+00
.311E+00
.088E+00
.897E+00
.737E+00

oo -JouudbdhwWwwNDNNRHREFPRPOOCODD WNNREREREPRPRPPEPREPRPEPRPOIOOVDOD WNNEREPRPRPOJOWWWNDNMMNMNMNNRERERREREREREREO©

.553E-04
.023E-03
.201E-03
.389E-03
.586E-03
.792E-03
.007E-03
.231E-03
.463E-03
.705E-03
.956E-03
.217E-03
.487E-03
.765E-03
.288E-03
.020E-03
.953E-03
.108E-02
.340E-02
.590E-02
.858E-02
.144E-02
.769E-02
.461E-02
.219E-02
.041E-02
.926E-02
.873E-02
.881E-02
.949E-02
.008E-01
.126E-01
.250E-01
.380E-01
.516E-01
.657E-01
.445E-01
.365E-01
.413E-01
.585E-01
.289E-01
.815E-01
.145E+00
.507E+00
.911E+00
.356E+00
.842E+00
.367E+00
.930E+00
.531E+00
.167E+00
.840E+00
.547E+00
.288E+00
.062E+00
.868E+00
.706E+00

.9502
.9564
.9611
.9649
.9680
.9706
.9728
.9746
.9762
.9776
.9788
.9799
.9809
.9817
.9849
.9870
.9885
.9895
.9903
.9910
.9915
.9919
.9925
.9930
.9934
.9937
.9939
.9941
.9943
.9944
.9946
.9947
.9948
.9949
.9950
.9950
.9953
.9955
. 9957
.9958
.9960
.9960
.9961
.9962
.9963
.9964
.9964
.9965
.9966
.9966
.9966
.9967
.9967
.9967
.9968
.9968
.9968
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P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

16

PR RPRRPRPRPRERRRRPREPRRRRRPNNNNODODODNONDNNDWWWW DD

.972E+00
.382E+00
.953E+00
.627E+00
.370E+00
.164E+00
.994E+00
.852E+00
.629E+00
.462E+00
.332E+00
.230E+00
.147E+00
.079E+00
.022E+00
.974E+00
.934E+00
.899E+00
.869E+00
.843E+00
.821E+00
.801E+00
.696E+00
.665E+00
.661E+00
.668E+00
.692E+00
.720E+00
.746E+00
.770E+00
.792E+00
.812E+00
.830E+00

N WWWdH OO RPEREPNDNNDNNDNNNDNNWWWWSSODOUOOYJOOWWOWRRRFRR

.707E-03
.436E-03
.241E-03
.094E-03
.782E-04
.852E-04
.088E-04
.447E-04
.435E-04
.670E-04
.072E-04
.590E-04
.194E-04
.862E-04
.581E-04
.338E-04
.127E-04
.942E-04
.778E-04
.632E-04
.501E-04
.383E-04
.626E-04
.241E-04
.006E-04
.479E-05
.476E-05
.255E-05
.432E-05
.837E-05
.387E-05
.034E-05
.749E-05

PR RPRRRPRPRRRRRPRPRRRERRPRPRODRONNNNNNNNODONNNWWWWS

.974E+00
.383E+00
.954E+00
.628E+00
.371E+00
.165E+00
.995E+00
.853E+00
.630E+00
.462E+00
.333E+00
.230E+00
.147E+00
.079E+00
.022E+00
.975E+00
.934E+00
.899E+00
.870E+00
.844E+00
.821E+00
.801E+00
.696E+00
.666E+00
.661E+00
.668E+00
.692E+00
.720E+00
.746E+00
.770E+00
.792E+00
.812E+00
.830E+00

GO d W WNDhNDNRERPRPOOODPD WWWNDNNMNNNNRERPERERERERROOOODWWNDRRE

.440E+01
.977E+01
.578E+01
.240E+01
.955E+01
.721E+01
.534E+01
.390E+01
.219E+01
.019E+02
.227E+02
.447E+02
.675E+02
.912E+02
.156E+02
.406E+02
.662E+02
.923E+02
.189E+02
.458E+02
.731E+02
.007E+02
.884E+02
.865E+02
.287E+03
.588E+03
.183E+03
.770E+03
.347E+03
.915E+03
.477E+03
.032E+03
.581E+03

GO d W wWwNhDhNDRERPRPOOODPD WWWNNMNNNRERERERERERROOOODWWNDRE R

.435E+01
.971E+01
.571E+01
.231E+01
.945E+01
.709E+01
.520E+01
.373E+01
.198E+01
.016E+02
.225E+02
.444E+02
.672E+02
.908E+02
.152E+02
.401E+02
.657E+02
.917E+02
.182E+02
.451E+02
.724E+02
.000E+02
.873E+02
.851E+02
.286E+03
.586E+03
.181E+03
.767E+03
.344E+03
.913E+03
.474E+03
.029E+03
.578E+03

.9970
.9970
L9971
.9972
.9973
.9973
.9974
.9974
.9975
.9976
.9977
L9977
.9978
.9979
.9979
.9980
.9980
.9980
.9981
.9981
.9982
.9982
.9985
.9986
.9988
.9989
.9990
.9991
.9992
.9993
.9993
.9994
.9994



PROTON STOPPING POWER AND RANGE

IRON

WNNNNRPRPRPRPRPRPRPOOWOOO-JIJoO U U P> wWWNDNDNNNNREPERPRERERFROWOOOJIOU B WwNDDNDRE R

W — — — — — 3
Il

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

NN DNDDDNDNDNDNDNDNDNDNDMNDMNDNDNDNDDNDNDNDNDNDNNRPRPRPRRRRRRPRRRRERE OO0 GO W

STOP (e)

.781E+01
.631E+01
.347E+01
.978E+01
.549E+01
.562E+01
.454E+01
.261E+01
.000E+02
.069E+02
.134E+02
.196E+02
.320E+02
.430E+02
.530E+02
.620E+02
.704E+02
.782E+02
.854E+02
.922E+02
.046E+02
.156E+02
.254E+02
.342E+02
L421E+02
.492E+02
.555E+02
.612E+02
.662E+02
.707E+02
.746E+02
.781E+02
.810E+02
.836E+02
.909E+02
.915E+02
.876E+02
.810E+02
.728E+02
.639E+02
.549E+02
.460E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm?2

projected range,
detour factor

NWWWWwhdPUOoOOOHIJIJ0WOOORFRRFRFRPREPREPREPEPEPERENDNDNDNDNDWWWWWDNSDDDDDDO

STOP (n)

.233E+00
.980E+00
.734E+00
.508E+00
.304E+00
.954E+00
.666E+00
.425E+00
.220E+00
.043E+00
.888E+00
.750E+00
.467E+00
.246E+00
.066E+00
.917E+00
.791E+00
.683E+00
.589E+00
.507E+00
.368E+00
.255E+00
.162E+00
.083E+00
.015E+00
.561E-01
.044E-01
.586E-01
.177E-01
.810E-01
.478E-01
.175E-01
.899E-01
.645E-01
.634E-01
.911E-01
.365E-01
.938E-01
.593E-01
.308E-01
.068E-01
.864E-01

g/cm2

NN DNDDNDNDNDNDNDNDNDNDNDMNDMNDNDNDNDNDNDNDNDNDNNRPRPRPRPRRRRRRRRERE OO O OO

MeV

STOP (t)

.304E+01
.129E+01
.820E+01
.429E+01
.979E+01
.957E+01
.821E+01
.604E+01
.033E+02
.100E+02
.163E+02
.223E+02
.345E+02
.453E+02
.550E+02
.640E+02
.722E+02
.799E+02
.870E+02
.937E+02
.060E+02
.169E+02
.266E+02
.353E+02
.431E+02
.502E+02
.565E+02
.621E+02
.671E+02
.715E+02
.754E+02
.788E+02
.817E+02
.842E+02
.915E+02
.920E+02
.880E+02
.813E+02
.732E+02
.643E+02
.552E+02
.463E+02

PR RER OO -Jo o ouord B DD DWWWWDNDNNMDMNNMNNMMNNMNNNRERRERERPEPRPRERREREREOOW-JO U W

RANGE (c)

.706E-05
.758E-05
.672E-05
.489E-05
.234E-05
.573E-05
.765E-05
.085E-04
.185E-04
.279E-04
.368E-04
.451E-04
.646E-04
.825E-04
.991E-04
.148E-04
.297E-04
.439E-04
.575E-04
.706E-04
.956E-04
.193E-04
.418E-04
.635E-04
.844E-04
.046E-04
.244E-04
.436E-04
.625E-04
.811E-04
.994E-04
.174E-04
.353E-04
.529E-04
.396E-04
.251E-04
.113E-04
.990E-04
.892E-04
.082E-03
.178E-03
.278E-03

P OWOoWOo-Jo Ud wWwwwwwwdhDhhhDNDNDNDNNRERRPRPRPEPRPRPROOJIOORDWWNNERREJIO

RANGE (p)

.311E-06
.882E-06
.049E-05
.312E-05
.575E-05
.102E-05
.627E-05
.147E-05
.663E-05
.172E-05
.675E-05
.171E-05
.389E-05
.579E-05
.741E-05
.876E-05
.099E-04
.207E-04
.314E-04
.418E-04
.621E-04
.818E-04
.009E-04
.196E-04
.378E-04
.557E-04
.733E-04
.906E-04
.077E-04
.245E-04
.412E-04
.578E-04
.743E-04
.906E-04
.716E-04
.525E-04
.346E-04
.187E-04
.055E-04
.953E-04
.885E-04
.085E-03

DETOUR

.1433
.1656
.1850
.2021
L2177
.2451
.2690
.2901
.3090
.3262
.3418
.3563
.3882
.4154
.4390
.4598
.4784
.4950
.5102
.5240
.5484
.5694
.5878
.6041
.6188
L6319
. 6440
.6550
. 6651
.6746
.6833
. 6915
.6992
.7065
L7374
.7620
.7822
.7994
.8143
.8273
.8388
.8491

17



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

18

OO VAN T JOOOFRRFRFRPRPRPRPNNMNNOMOOMNNWOWWWWWEE®DOOUOON-dJ0OWOR R EREFRRRRRRRRRERFENDNDN

.295E+02
.148E+02
.021E+02
.911E+02
.816E+02
.734E+02
.662E+02
.597E+02
.538E+02
.485E+02
.436E+02
.391E+02
.350E+02
.311E+02
.153E+02
.035E+02
.402E+01
.652E+01
.026E+01
.496E+01
.044E+01
.649E+01
.999E+01
.479E+01
.053E+01
.696E+01
.393E+01
.131E+01
.902E+01
.700E+01
.521E+01
.360E+01
.215E+01
.084E+01
.964E+01
.854E+01
.419E+01
.109E+01
.878E+01
.697E+01
.431E+01
.330E+01
.245E+01
.106E+01
.990E+00
.133E+00
.430E+00
.843E+00
.346E+00
.918E+00
.545E+00
.219E+00
.929E+00
.671E+00
.440E+00
.231E+00
.041E+00

P ERPEPNMNNMDNMNDNNDNNDNNWOWWLWWSDdcOOOTIORFRRFRFRRPREPRPRPRPEPERPENDMNDNDNDNNOO PS> OO RRERERFRRRERRRPERPRERERERENDDNDDND

.532E-01
.274E-01
.067E-01
.897E-01
.755E-01
.634E-01
.530E-01
.439E-01
.359E-01
.288E-01
.225E-01
.168E-01
.116E-01
.069E-01
.862E-02
.595E-02
.661E-02
.944E-02
.373E-02
.908E-02
.520E-02
.192E-02
.666E-02
.263E-02
.944E-02
.684E-02
.468E-02
.286E-02
.130E-02
.995E-02
.877E-02
.773E-02
.680E-02
.597E-02
.522E-02
.454E-02
.191E-02
.011E-02
.800E-03
.800E-03
.370E-03
.841E-03
.396E-03
.686E-03
.146E-03
.721E-03
.376E-03
.092E-03
.853E-03
.649E-03
.473E-03
.320E-03
.185E-03
.065E-03
.958E-03
.862E-03
.775E-03

OO AU T JOOOFRRFRFRPRPRPRPNNNOMOMNNWOWOWWWWE DTN JJ0OWOR PR RRRRRRRRERENDNDN

.297E+02
.150E+02
.023E+02
.913E+02
.818E+02
.736E+02
.663E+02
.598E+02
.540E+02
.486E+02
.438E+02
.393E+02
.351E+02
.313E+02
.154E+02
.036E+02
.408E+01
.658E+01
.031E+01
.501E+01
.049E+01
.653E+01
.002E+01
.482E+01
.056E+01
.699E+01
.395E+01
.133E+01
.904E+01
.702E+01
.523E+01
.362E+01
.217E+01
.085E+01
.965E+01
.856E+01
.420E+01
.110E+01
.878E+01
.697E+01
.432E+01
.331E+01
.245E+01
.107E+01
.994E+00
.136E+00
.433E+00
.847E+00
.348E+00
.920E+00
.548E+00
.221E+00
.932E+00
.673E+00
.442E+00
.232E+00
.043E+00

PR OVoOJdJooocudbdhwwdhddNdDRHRRERPrRPRRPOCOMMWOUONRERREPRERPRERPOIJOODODWNDDNDMNNRRPRPPRPOJOOOB DWW WNDNDNNRERRE

.488E-03
.714E-03
.953E-03
.208E-03
.476E-03
.758E-03
.052E-03
.359E-03
.678E-03
.008E-03
.350E-03
.704E-03
.068E-03
.444E-03
.481E-03
.771E-03
.231E-02
.508E-02
.808E-02
.130E-02
.474E-02
.840E-02
.632E-02
.505E-02
.456E-02
.482E-02
.583E-02
.757E-02
.000E-01
.132E-01
.270E-01
.416E-01
.568E-01
.726E-01
.892E-01
.064E-01
.019E-01
.128E-01
.386E-01
.788E-01
.001E+0Q0
.182E+00
.377E+00
.803E+00
.279E+00
.803E+00
.374E+00
.989E+00
.648E+00
.349E+00
.092E+00
.876E+00
.699E+00
.562E+00
.462E+00
.040E+01
.137E+01

PR OWoOoOJooocudbdhwwdhdhDdNdRHRRPRPRPRPROOCOOMNDNNMNRERERPRREPRPERPROOJIONDODWNDNDNDMNNNRRPRPPRPOTIJTOSBSDMMWWWDNDNNMNNRERRERR

.290E-03
.509E-03
.744E-03
.992E-03
.255E-03
.531E-03
.820E-03
.121E-03
.435E-03
.760E-03
.096E-03
.444E-03
.803E-03
.172E-03
.179E-03
.438E-03
.194E-02
.468E-02
.765E-02
.083E-02
.423E-02
.785E-02
.569E-02
.433E-02
.374E-02
.391E-02
.481E-02
.644E-02
.878E-02
.118E-01
.255E-01
.400E-01
.550E-01
.708E-01
.872E-01
.042E-01
.989E-01
.090E-01
.339E-01
.731E-01
.929E-01
.173E+00
.366E+00
.790E+00
.263E+00
.783E+00
.350E+00
.961E+00
.616E+00
.313E+00
.052E+00
.831E+00
.650E+00
.507E+00
.402E+00
.033E+01
.130E+01

.8665
.8808
.8926
.9025
.9108
.9179
.9240
.9293
.9339
.9380
.9415
.9447
.9476
.9501
.9597
.9659
.9703
.9735
.9759
.9778
.9793
.9806
.9825
.9839
.9850
.9858
.9865
.9871
.9876
.9880
.9883
.9886
.9889
.9892
.9894
.9896
.9903
.9908
.9912
.9915
.9919
.9921
.9922
.9925
.9927
.9928
.9930
.9931
.9932
.9933
.9934
.9935
.9935
.9936
.9937
.9937
.9938



P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

PR PR RPRPRPRRRRRPPRPPRRRRRPPREEREERERERDNONNNNODONDWWWS

.305E+00
.800E+00
.432E+00
.152E+00
.931E+00
.753E+00
.607E+00
.484E+00
.291E+00
.146E+00
.034E+00
.945E+00
.873E+00
.814E+00
.765E+00
.724E+00
.688E+00
.658E+00
.632E+00
.610E+00
.590E+00
.573E+00
.482E+00
.456E+00
.452E+00
.457E+00
.478E+00
.501E+00
.524E+00
.546E+00
.566E+00
.584E+00
.601E+00

NN WWDOUOJORFEFNDNNMNDNDNNNDNNDNNDNNWWWWSOOOOOD J00OR R

.441E-03
.215E-03
.051E-03
.271E-04
.299E-04
.516E-04
.871E-04
.330E-04
.474E-04
.827E-04
.319E-04
.911E-04
.574E-04
.293E-04
.053E-04
.847E-04
.668E-04
.511E-04
.371E-04
.247E-04
.135E-04
.035E-04
.390E-04
.061E-04
.605E-05
.254E-05
.543E-05
.500E-05
.795E-05
.287E-05
.901E-05
.600E-05
.356E-05

PR R RPPRPRPRPRRRRRPRPRRRRRPREEREERRERDNONNNNODONDWWWD

.306E+00
.801E+0Q0
.433E+00
.153E+00
.932E+00
.754E+00
.607E+00
.485E+00
.291E+00
.147E+00
.034E+00
.945E+00
.874E+00
.814E+00
.765E+00
.724E+00
.689E+00
.659E+00
.633E+00
.610E+00
.591E+00
.574E+00
.482E+00
.456E+00
.452E+00
.457E+00
.478E+00
.501E+00
.524E+00
.546E+00
.566E+00
.584E+00
.601E+00

U O WWwNhDRERERPREPE I PWWWWNNNRERERRERRER OO WDNDDNDRE

.676E+01
.296E+01
.989E+01
.750E+01
.573E+01
.454E+01
.388E+01
.371E+01
.470E+01
.173E+02
.412E+02
.664E+02
.926E+02
.197E+02
.477E+02
.763E+02
.056E+02
.355E+02
.659E+02
.968E+02
.280E+02
.596E+02
.889E+02
.130E+03
.474E+03
.818E+03
.500E+03
.171E+03
.832E+03
.483E+03
.126E+03
.761E+03
.389E+03

NGO WWwNhRERERERPREPE I PWWWWNNNRERERRERRER OO WDNDDNDRE

.666E+01
.283E+01
.972E+01
.730E+01
.549E+01
.426E+01
.355E+01
.334E+01
.424E+01
.167E+02
.406E+02
.656E+02
.918E+02
.188E+02
.467E+02
.752E+02
.045E+02
.342E+02
.645E+02
.953E+02
.265E+02
.580E+02
.865E+02
.127E+03
.471E+03
.814E+03
.495E+03
.166E+03
.826E+03
.477E+03
.120E+03
.754E+03
.382E+03

.9940
.9942
.9944
.9946
.9947
.9948
.9949
.9950
.9952
.9953
.9955
.9956
.9957
.9958
.9959
.9960
.9961
.9962
.9963
.9963
.9964
.9965
.9970
.9974
.9976
.9978
.9981
.9983
.9985
.9986
.9987
.9988
.9989

19



PROTON STOPPING POWER AND RANGE

COPPER
T = Proton kinetic energy, MeV

STOP (e) = electronic stopping power, MeV cm2/g

STOP (n) = nuclear stopping power, MeV cm2/g

STOP (t) = total stopping power, MeV cm2/g

RANGE (c) = csda range, g/cm2

RANGE (p) = projected range, g/cm2
DETOUR = detour factor

T STOP (e) STOP (n) STOP (t) RANGE (c¢) RANGE (p) DETOUR

1.000E-03 3.490E+01 4.408E+00 3.931E+01 4.116E-05 5.620E-06 .1365
1.500E-03 4.274E+01 4.231E+00 4.697E+01 5.267E-05 8.301E-06 .1576
2.000E-03 4.935E+01 4.049E+00 5.340E+01 6.263E-05 1.101E-05 .1759
2.500E-03 5.518E+01 3.876E+00 5.906E+01 7.152E-05 1.374E-05 .1921
3.000E-03 6.045E+01 3.718E+00 6.416E+01 7.964E-05 1.647E-05 .2068
4.000E-03 ©6.980E+01 3.440E+00 7.324E+01 9.419E-05 2.194E-05 .2329
5.000E-03 7.804E+01 3.207E+00 8.124E+01 1.071E-04 2.739E-05 .2556
6.000E-03 8.548E+01 3.010E+00 8.849E+01 1.189E-04 3.280E-05 .2758
7.000E-03 9.233E+01 2.840E+00 9.517E+01 1.298E-04 3.817E-05 .2940
8.000E-03 9.871E+01 2.692E+00 1.014E+02 1.400E-04 4.347E-05 .3106
9.000E-03 1.047E+02 2.561E+00 1.073E+02 1.496E-04 4.872E-05 .3258
1.000E-02 1.104E+02 2.445E+00 1.128E+02 1.587E-04 5.391E-05 .3398
1.250E-02 1.214E+02 2.204E+00 1.236E+02 1.798E-04 6.668E-05 .3709
1.500E-02 1.309E+02 2.014E+00 1.329E+02 1.993E-04 7.925E-05 .3977
1.750E-02 1.392E+02 1.859E+00 1.411E+02 2.175E-04 9.160E-05 L4211
2.000E-02 1.466E+02 1.729E+00 1.484E+02 2.348E-04 1.037E-04 L4419
2.250E-02 1.532E+02 1.620E+00 1.548E+02 2.513E-04 1.157E-04 .4605
2.500E-02 1.590E+02 1.525E+00 1.606E+02 2.671E-04 1.275E-04 L4774
2.750E-02 1.643E+02 1.442E+00 1.657E+02 2.824E-04 1.392E-04 .4928
3.000E-02 1.689E+02 1.369E+00 1.703E+02 2.973E-04 1.507E-04 .5069
3.500E-02 1.769E+02 1.246E+00 1.781E+02 3.260E-04 1.735E-04 .5321
4.000E-02 1.832E+02 1.146E+00 1.844E+02 3.536E-04 1.959E-04 .5541
4.500E-02 1.884E+02 1.062E+00 1.894E+02 3.803E-04 2.181E-04 .5734
5.000E-02 1.925E+02 9.917E-01 1.935E+02 4.064E-04 2.401E-04 .5908
5.500E-02 1.959E+02 9.309E-01 1.968E+02 4.320E-04 2.620E-04 .6064
6.000E-02 1.987E+02 8.779E-01 1.996E+02 4.573E-04 2.838E-04 .6206
6.500E-02 2.010E+02 8.314E-01 2.018E+02 4.822E-04 3.055E-04 .6336
7.000E-02 2.028E+02 7.900E-01 2.036E+02 5.068E-04 3.272E-04 .6456
7.500E-02 2.044E+02 7.531E-01 2.051E+02 5.313E-04 3.489E-04 .6567
8.000E-02 2.056E+02 7.198E-01 2.063E+02 5.556E-04 3.705E-04 .6669
8.500E-02 2.067E+02 6.896E-01 2.073E+02 5.798E-04 3.922E-04 .6765
9.000E-02 2.075E+02 6.622E-01 2.082E+02 6.038E-04 4.139E-04 .6855
9.500E-02 2.082E+02 6.371E-01 2.088E+02 6.278E-04 4.356E-04 .6939
1.000E-01 2.087E+02 6.140E-01 2.093E+02 6.517E-04 4.574E-04 .7018
1.250E-01 2.099E+02 5.217E-01 2.104E+02 7.707E-04 5.667E-04 .7353
1.500E-01 2.092E+02 4.556E-01 2.097E+02 8.897E-04 6.774E-04 .7613
1.750E-01 2.075E+02 4.055E-01 2.079E+02 1.009E-03 7.897E-04 .7824
2.000E-01 2.051E+02 3.662E-01 2.055E+02 1.130E-03 9.040E-04 .7998
2.250E-01 2.023E+02 3.344E-01 2.026E+02 1.253E-03 1.020E-03 .8144
2.500E-01 1.991E+02 3.081E-01 1.994E+02 1.377E-03 1.139E-03 .8270
2.750E-01 1.958E+02 2.860E-01 1.961E+02 1.504E-03 1.260E-03 .8380
3.000E-01 1.923E+02 2.671E-01 1.926E+02 1.632E-03 1.383E-03 .8476
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PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

SO OO JdJd00ORFRRFEFRRPREFENNNMDNNNWWOWWWWWEEDNTUTONNNJJOORRRERRRRRRRRRRRF P&

.854E+02
.786E+02
.720E+02
.658E+02
.596E+02
.536E+02
.480E+02
.427E+02
.378E+02
.333E+02
.291E+02
.252E+02
.217E+02
.183E+02
.047E+02
.443E+01
.645E+01
.987E+01
.425E+01
.955E+01
.552E+01
.196E+01
.607E+01
.133E+01
.743E+01
.416E+01
.136E+01
.894E+01
.683E+01
.496E+01
.329E+01
.180E+01
.045E+01
.922E+01
.810E+01
.708E+01
.299E+01
.009E+01
.790E+01
.619E+01
.368E+01
L.2T72E+01
.191E+01
.059E+01
.573E+00
.756E+00
.086E+00
.527E+00
.052E+00
.644E+00
.288E+00
.976E+00
.700E+00
.453E+00
.232E+00
.032E+00
.850E+00

P ERPRERPERPNNDMNMDNMNDNNNDNNDNOWLWWLWOWMOOOOOIO0OORFRFRPRPREPRPRPEPEPENDMNDNDNDNOOWOWS >N ORRERERFRFRRERPRPRPERPERPEREREREREREDNDDND

.364E-01
.125E-01
.933E-01
.775E-01
.643E-01
.530E-01
.433E-01
.348E-01
.2T74E-01
.208E-01
.149E-01
.095E-01
.047E-01
.003E-01
.324E-02
.139E-02
.265E-02
.593E-02
.058E-02
.622E-02
.259E-02
.950E-02
.457E-02
.078E-02
.778E-02
.534E-02
.331E-02
.159E-02
.013E-02
.886E-02
.7T74E-02
.676E-02
.588E-02
.510E-02
.439E-02
.375E-02
.127E-02
.579E-03
.341E-03
.396E-03
.045E-03
.545E-03
.123E-03
.452E-03
.941E-03
.538E-03
.212E-03
.942E-03
.716E-03
.522E-03
.355E-03
.210E-03
.081E-03
.968E-03
.866E-03
.774E-03
.692E-03

B OO AU T J0OORFRRFRFRPRPRPERRNNMOOMNOOMNWWWWWWEE®EDCUOIONNON 0O R R R Rl

.856E+02
.788E+02
.7122E+02
.660E+02
.598E+02
.538E+02
.481E+02
.428E+02
.379E+02
.334E+02
.292E+02
.253E+02
.218E+02
.184E+02
.048E+02
.450E+01
.652E+01
.992E+01
.430E+01
.960E+01
.556E+01
.199E+01
.610E+01
.136E+01
.746E+01
.418E+01
.139E+01
.897E+01
.685E+01
.498E+01
.331E+01
.181E+01
.046E+01
.924E+01
.812E+01
.709E+01
.301E+01
.010E+01
.791E+01
.620E+01
.368E+01
.273E+01
.191E+01
.060E+01
.577E+00
.760E+00
.090E+0Q0
.530E+00
.055E+00
.646E+00
.291E+00
.979E+00
.702E+00
.455E+00
.234E+00
.034E+00
.852E+00

PP O -JoUuddwWNDNNNRERREPREPEPJIOPWONNMNRERPERPREPRERPRERPREROOJOWWNDNNRERREREOOO OO O U B DWWWNDDNDDNDR

.897E-03
.171E-03
.456E-03
.752E-03
.059E-03
.378E-03
.709E-03
.053E-03
.409E-03
.778E-03
.159E-03
.552E-03
.957E-03
.373E-03
.622E-03
.114E-02
.391E-02
.692E-02
.016E-02
.364E-02
.735E-02
.127E-02
.976E-02
.909E-02
.922E-02
.015E-02
.185E-02
.431E-02
.075E-01
.214E-01
.361E-01
.515E-01
.675E-01
.843E-01
.017E-01
.199E-01
.204E-01
.370E-01
.690E-01
.160E-01
.053E+00
.243E+00
.446E+00
.892E+00
.389E+00
.936E+00
.530E+00
.171E+00
.858E+00
.588E+00
.362E+00
.178E+00
.034E+00
.931E+00
.867E+00
.084E+01
.185E+01

RPrRrOVoOJdJJdJoudhdwdNdDNNRHRERPRPRPRPEPRPIOWONRERERPPEPRERPEPRERPRPROOCODODWWDNNRERREPRERPOOOGODB®DDWWWNDNDNDRER

.638E-03
.903E-03
.180E-03
.467E-03
.766E-03
.076E-03
.400E-03
.736E-03
.084E-03
.445E-03
.818E-03
.203E-03
.599E-03
.008E-03
.216E-03
.069E-02
.342E-02
.638E-02
.958E-02
.301E-02
.667E-02
.054E-02
.893E-02
.814E-02
.816E-02
.897E-02
.054E-02
.286E-02
.059E-01
.197E-01
.342E-01
.494E-01
.653E-01
.819E-01
.992E-01
.172E-01
.168E-01
.323E-01
.632E-01
.090E-01
.044E+00
.232E+00
.433E+00
.876E+00
.369E+00
.912E+00
.502E+00
.139E+00
.820E+00
.546E+00
.314E+00
.124E+00
.975E+00
.866E+00
.796E+00
.076E+01
.177E+01

.8637
.8767
.8874
.8964
.9041
.9108
.9166
.9217
.9262
.9303
.9339
.9371
.9400
.9427
.9529
.9598
.9647
.9683
L9711
.9734
.9752
L9767
.9790
.9807
.9821
.9831
.9840
.9847
.9853
.9858
.9862
.9866
.9870
.9873
.9875
.9878
.9887
.9894
.9898
.9902
.9907
.9909
L9911
.9914
.9917
.9918
.9920
.9922
.9923
.9924
.9925
.9926
.9927
.9928
.9928
.9929
.9930

21



P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

22

PP R R RPRPRPRPRRRPRRRRPRRRPRRRRPROMNNONNOOMNDNODNDWWWS

.146E+00
.663E+00
.310E+00
.041E+00
.829E+00
.658E+00
.518E+00
.400E+00
.214E+00
.074E+00
.966E+00
.880E+00
.810E+00
.753E+00
.706E+00
.666E+00
.632E+00
.603E+00
.578E+00
.556E+00
.537E+00
.521E+00
.433E+00
.407E+00
.404E+00
.409E+00
.430E+00
.454E+00
.476E+00
.498E+00
.517E+00
.535E+00
.552E+00

NN WWDSOUOODOREFEPENNDNNNDNNNNNDNNNDNNWWWSdMOOO NI J0ORFR PR

.374E-03
.159E-03
.003E-03
.852E-04
.926E-04
.179E-04
.564E-04
.048E-04
.231E-04
.613E-04
.129E-04
.739E-04
.418E-04
.149E-04
.920E-04
.723E-04
.552E-04
.401E-04
.268E-04
.149E-04
.043E-04
.947E-04
.330E-04
.015E-04
.235E-05
.943E-05
.306E-05
.307E-05
.633E-05
.146E-05
.778E-05
.489E-05
.256E-05

PFRP PR PR RERRERERERRRPRRRRRERRERERNNODNDDNDNDWWWDS

.147E+00
.664E+00
.311E+00
.042E+00
.830E+00
.659E+00
.518E+00
.400E+00
.214E+00
.074E+00
.966E+00
.880E+00
.811E+00
.754E+00
.706E+00
.666E+00
.632E+00
.603E+00
.578E+00
.556E+00
.538E+00
.521E+00
.433E+00
.407E+00
.404E+00
.409E+00
.430E+00
.454E+00
.476E+00
.498E+00
.517E+00
.535E+00
.552E+00

U OO WWNhDRERERERPREPO PSP WWWONNMNNRERERRERREROJIOODDWWDNDR

.745E+01
.388E+01
.108E+01
.896E+01
.749E+01
.662E+01
.628E+01
.646E+01
.819E+01
.215E+02
.463E+02
.7124E+02
.995E+02
.275E+02
.565E+02
.861E+02
.164E+02
.474E+02
.788E+02
.107E+02
.430E+02
.757E+02
.164E+02
.169E+03
.525E+03
.881E+03
.585E+03
.279E+03
.961E+03
.634E+03
.297E+03
.952E+03
.600E+03

U O WWwNhREREREPRPRPO DS PDPWWWNNMNNRERERERRERR OO WWDNDER

.733E+01
.373E+01
.088E+01
.872E+01
.721E+01
.628E+01
.590E+01
.603E+01
.765E+01
.209E+02
.456E+02
.715E+02
.985E+02
.265E+02
.553E+02
.848E+02
.151E+02
.459E+02
.T72E+02
.090E+02
.412E+02
.739E+02
.136E+02
.166E+03
.521E+03
.876E+03
.580E+03
.273E+03
.955E+03
.627E+03
.290E+03
.945E+03
.592E+03

.9933
.9935
.9937
.9938
.9940
.9941
.9942
.9944
.9946
.9947
.9949
.9950
.9952
.9953
.9954
.9955
.9956
.9957
.9958
.9959
.9960
.9960
.9966
.9970
.9973
.9975
.9979
.9981
.9983
.9984
.9986
.9987
.9987



PROTON STOPPING POWER AND RANGE

GERMANIUM

WNNNNRPRPRPRPRPRPRPOOWOOO-JIJoO U U P> wWWNDNDNNNNREPERPRERERFROWOOOJIOU B WwNDDNDRE R

W — — — — — 3
Il

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

P PR NNNDNDNNNDNNDDNODNNNNDNDNNNDNNDNDNDNNDNNDNDNNNNDMNDNNNNNRERRRRERRRRRREONDDO O D

STOP (e)

.591E+01
.623E+01
.493E+01
.259E+01
.952E+01
.182E+01
.027E+02
.125E+02
.215E+02
.299E+02
.377E+02
.452E+02
.597E+02
.723E+02
.833E+02
.931E+02
.017E+02
.094E+02
.163E+02
.223E+02
.323E+02
.400E+02
.456E+02
.496E+02
.523E+02
.539E+02
.545E+02
.545E+02
.539E+02
.529E+02
.515E+02
.500E+02
.482E+02
.464E+02
.365E+02
.272E+02
.189E+02
.116E+02
.051E+02
.993E+02
.939E+02
.890E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm?2

projected range,
detour factor

NNDNDWWWSOOOUOTOHDOODD I JIJO0OOORFRRPRPRPRPREPREPRERPREFEPENDNDDNDNDNDNDNDOWOWWWW

STOP (n)

.642E+00
.522E+00
.390E+00
.261E+00
.140E+00
.924E+00
.740E+00
.582E+00
.444E+00
.323E+00
.216E+00
.121E+00
.920E+00
.760E+00
.630E+00
.520E+00
.426E+00
.345E+00
.2T74E+00
.212E+00
.105E+00
.018E+00
.459E-01
.842E-01
.310E-01
.847E-01
.438E-01
.074E-01
.749E-01
.455E-01
.189E-01
.946E-01
.724E-01
.520E-01
.701E-01
.111E-01
.664E-01
.312E-01
.027E-01
.792E-01
.593E-01
.423E-01

g/cm2

F PR NNNDNDNDNNDNNDNODNNNNDNDNNNDNNDNDNNNDNNDNNNDNNDMNDNNNNNRERRRRRRRRROOO-SIOO O WD

MeV

STOP (t)

.955E+01
.975E+01
.831E+01
.585E+01
.266E+01
.474E+01
.054E+02
.150E+02
.239E+02
.322E+02
.399E+02
.473E+02
.617E+02
.741E+02
.850E+02
.946E+02
.032E+02
.108E+02
.175E+02
.235E+02
.334E+02
.410E+02
.466E+02
.505E+02
.531E+02
.546E+02
.553E+02
.552E+02
.546E+02
.535E+02
.521E+02
.505E+02
.488E+02
.469E+02
.370E+02
.276E+02
.193E+02
.120E+02
.054E+02
.996E+02
.942E+02
.893E+02

PR RPRPRPRPROOJOOU DB DdWWWWWNDNDNMDNNMNMNNNNNRERERRRRRRERRREOOW-JO U101 W

RANGE (c)

.390E-05
.298E-05
.080E-05
.773E-05
.404E-05
.531E-05
.531E-05
.438E-05
.028E-04
.106E-04
.179E-04
.249E-04
.410E-04
.559E-04
.698E-04
.830E-04
.956E-04
.077E-04
.193E-04
.307E-04
.525E-04
.736E-04
.941E-04
.142E-04
.341E-04
.537E-04
.733E-04
.929E-04
.125E-04
.322E-04
.520E-04
.719E-04
.919E-04
.121E-04
.154E-04
.231E-04
.350E-04
.510E-04
.071E-03
.194E-03
.321E-03
.452E-03

PR OJOO0O0wWwwwwdhDhDNDhDNDNDNNNRERRRPRPRRPRPPRPER OO DWWNNDMNRERREOOO

RANGE (p)

.626E-06
.165E-06
.069E-05
.317E-05
.564E-05
.050E-05
.526E-05
.994E-05
.452E-05
.902E-05
.344E-05
.77T7E-05
.835E-05
.865E-05
.870E-05
.852E-05
.814E-05
.076E-04
.169E-04
.261E-04
.441FE-04
.619E-04
.795E-04
.969E-04
.144E-04
.318E-04
.493E-04
.670E-04
.847E-04
.026E-04
.207E-04
.389E-04
.574E-04
.760E-04
.722E-04
.733E-04
.792E-04
.895E-04
.039E-04
.022E-03
.144E-03
.269E-03

DETOUR

.1660
.1900
.2104
.2282
L2442
L2722
.2962
.3172
.3360
.3530
.3684
.3826
L4137
.4403
.4633
.4837
.5018
.5181
.5330
.5466
.5707
.5917
.6102
.6268
. 6417
.6554
.6679
L6794
.6901
.7001
.7095
.7182
L7265
L7342
L7672
L7929
.8134
.8302
.8441
.8558
.8658
.8745

23



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

24

SN OO dd0ORFRRFEFRPRRRERRERPNNDNNNNMNDWWWWWED®SDMCOUOONRNOOJWOOORFRRRRRRRFRR B BB

.801E+02
.7123E+02
.652E+02
.588E+02
.526E+02
.466E+02
.409E+02
.357E+02
.308E+02
.263E+02
.221E+02
.183E+02
.147E+02
.113E+02
.7T72E+01
L7T77E+01
.018E+01
.418E+01
.920E+01
.489E+01
.112E+401
.783E+01
.243E+01
.804E+01
.445E+01
.141E+01
.883E+01
.658E+01
.462E+01
.288E+01
.133E+01
.994E+01
.868E+01
.754E+01
.649E+01
.553E+01
.172E+01
.899E+01
.694E+01
.533E+01
.297E+01
.207E+01
.130E+01
.006E+01
.093E+00
.321E+00
.687E+00
.158E+00
.708E+00
.321E+00
.984E+00
.689E+00
.427E+00
.193E+00
.983E+00
.793E+00
.621E+00

P RPRERPRERPENMNMNMDNNDNNDNNDNNDNLOOSMOOOOOYIORFRRRRPRPRPEPERPEPEPENDNMDNDMDNOWOWWOSMNOCTOO OO O0CORFRRPRPRPRERPERPERPREREREREREREDN

.146E-01
.930E-01
.757E-01
.615E-01
.495E-01
.393E-01
.305E-01
.229E-01
.161E-01
.101E-01
.047E-01
.991E-02
.554E-02
.156E-02
.603E-02
.524E-02
.728E-02
.116E-02
.628E-02
.230E-02
.899E-02
.619E-02
.168E-02
.822E-02
.548E-02
.324E-02
.139E-02
.982E-02
.848E-02
.731E-02
.630E-02
.540E-02
.459E-02
.388E-02
.323E-02
.264E-02
.037E-02
.815E-03
.679E-03
.812E-03
.572E-03
.112E-03
.724E-03
.108E-03
.637E-03
.266E-03
.966E-03
.718E-03
.509E-03
.331E-03
.177E-03
.043E-03
.925E-03
.820E-03
.726E-03
.642E-03
.566E-03

BR DN OO ddOORFRRFRPRPRPRPRROMOMOOMNOMNNOMNNNWWWWWEEDTUTINRNNTJWOMWHRFRFRFRRR P R

.804E+02
.725E+02
.654E+02
.590E+02
.527E+02
.467E+02
.411E+02
.358E+02
.309E+02
.264E+02
.222E+02
.184E+02
.148E+02
.114E+02
.7TT79E+01
.783E+01
.024E+01
L423E+01
.925E+01
.493E+01
.116E+01
.787E+01
.246E+01
.807E+01
.448E+01
.144E+01
.885E+01
.660E+01
.464E+01
.290E+01
.135E+01
.995E+01
.869E+01
.755E+01
.650E+01
.555E+01
.173E+01
.900E+01
.695E+01
.534E+01
.297E+01
.207E+01
.130E+01
.006E+01
.097E+00
.324E+00
.690E+00
.160E+00
.711E+00
.324E+00
.987E+00
.691E+00
.429E+00
.195E+00
.985E+00
.795E+00
.623E+00

PRPRRPROUOJOOOUO D WWNDNRERREPERPJIOP, WONNMNRPRPRERPRERPRERPERPRPRPOIJOODOPD WODNDNMNNRERERREPOOOGO OO DWWWNDDNDDNDDNDR

.723E-03
.006E-03
.302E-03
.611E-03
.932E-03
.266E-03
.613E-03
.975E-03
.350E-03
.738E-03
.141E-03
.556E-03
.985E-03
.428E-03
.830E-03
.153E-02
.452E-02
.7TT6E-02
.125E-02
.498E-02
.895E-02
.315E-02
.224E-02
.221E-02
.303E-02
.469E-02
.716E-02
.004E-01
.145E-01
.293E-01
.449E-01
.612E-01
.783E-01
.960E-01
.145E-01
.338E-01
.403E-01
.636E-01
.032E-01
.585E-01
.114E+00
.314E+00
.528E+00
.998E+00
.522E+00
.097E+00
.723E+00
.397E+00
.119E+00
.887E+00
.700E+00
.557E+00
.457E+00
.398E+00
.038E+01
.140E+01
.247E+01

PrRPRRPRPROOJOOOUOUO D WWNDNRERERPEPERPITOWODNNNRPRPREPERPRERPRPROOIODO WOWDNDNMNNMNRERPRPPRPOOOGOS DB®DDWWWNDDNDDNDRER

.531E-03
.805E-03
.092E-03
.392E-03
.704E-03
.029E-03
.368E-03
.721E-03
.087E-03
.467E-03
.861E-03
.267E-03
.688E-03
.121E-03
.476E-03
.113E-02
.406E-02
.725E-02
.069E-02
.436E-02
.827E-02
.242E-02
.138E-02
.122E-02
.190E-02
.341E-02
.573E-02
.884E-02
.127E-01
.274E-01
.428E-01
.589E-01
.758E-01
.934E-01
.117E-01
.307E-01
.361E-01
.583E-01
.965E-01
.503E-01
.103E+00
.301E+00
.513E+00
.979E+00
.498E+00
.069E+00
.690E+00
.359E+00
.075E+00
.837E+00
.644E+00
.495E+00
.388E+00
.323E+00
.030E+01
.131E+01
.237E+01

.8886
.8998
.9087
.9161
.9223
.9276
.9322
.9362
.9397
.9428
.9455
.9480
.9502
.9523
.9600
.9651
.9688
L9715
.9736
.9753
.9767
.9778
.9796
.9810
.9820
.9829
.9836
.9842
.9847
.9851
.9855
.9859
.9862
.9864
.9867
.9869
.9878
.9884
.9889
.9892
.9898
.9900
.9902
.9905
.9908
.9910
.9911
.9913
.9914
.9916
.9917
.9918
.9919
.9920
.9920
.9921
.9922



P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

PR RPRPRPRPRPRPRPRPRREPRRPRRRPRPRPRPRPRREEREEONNDNODODNODNDNDWWW

.953E+00
.494E+00
.159E+00
.904E+00
.703E+00
.541E+00
.408E+00
.297E+00
.121E+00
.990E+00
.888E+00
.808E+00
.743E+00
.689E+00
.645E+00
.608E+00
.576E+00
.549E+00
.526E+00
.506E+00
.489E+00
.474E+00
.395E+00
.374E+00
.373E+00
.380E+00
.402E+00
L427E+00
.450E+00
.471E+00
.491E+00
.509E+00
.525E+00

NNDNDNDNWSPPOOJORFRREPRERPENDNNDNNDNNNDNNDNNDNWWWS OO J00ORE R

.272E-03
.074E-03
.297E-04
.205E-04
.348E-04
.657E-04
.087E-04
.610E-04
.853E-04
.281E-04
.832E-04
.470E-04
.172E-04
.923E-04
.711E-04
.528E-04
.369E-04
.230E-04
.106E-04
.996E-04
.897E-04
.808E-04
.235E-04
.429E-05
.651E-05
.451E-05
.930E-05
.002E-05
.376E-05
.924E-05
.582E-05
.313E-05
.097E-05

PR PR PRPRPRPRRRRRPRPRPRERRRRPRPERERRERRPNNNNODONDNDWWW

.954E+00
.495E+00
.160E+00
.905E+00
.704E+00
.542E+00
.409E+00
.297E+00
.122E+00
.990E+00
.888E+00
.808E+00
.743E+00
.689E+00
.645E+00
.608E+00
.576E+00
.549E+00
.526E+00
.506E+00
.489E+00
.474E+00
.395E+00
.374E+00
.373E+00
.380E+00
.402E+00
.427E+00
.450E+00
.471E+00
.491E+00
.509E+00
.525E+00

OO D WNRERERERPRPRPOS DS PDPWWWDNNMNNNRERRERREREOO OB DWDNDRE

.834E+01
.508E+01
.262E+01
.089E+01
.982E+01
.936E+01
.947E+01
.010E+01
.028E+02
.272E+02
.530E+02
.801E+02
.082E+02
.374E+02
.674E+02
.981E+02
.296E+02
.616E+02
.941E+02
.271E+02
.604E+02
.942E+02
.449E+02
.207E+03
.571E+03
.934E+03
.653E+03
.360E+03
.055E+03
.740E+03
.415E+03
.081E+03
.741E+03

OO U D WNRERERPRPRPRPO DS DPDPWWWNNNNNRERRERREREJIOO D WDNDRE

.820E+01
.490E+01
.239E+01
.061E+01
.948E+01
.897E+01
.903E+01
.960E+01
.022E+02
.264E+02
.521E+02
.791E+02
.071E+02
.362E+02
.660E+02
.967E+02
.280E+02
.598E+02
.922E+02
.251E+02
.584E+02
.920E+02
.417E+02
.203E+03
.566E+03
.929E+03
.647E+03
.353E+03
.048E+03
.732E+03
.406E+03
.073E+03
.731E+03

.9925
.9928
.9930
.9932
.9933
.9935
.9936
.9937
.9940
.9942
.9943
.9945
.9947
.9948
.9949
.9950
.9951
.9953
.9953
.9954
.9955
.9956
.9963
.9967
.9970
.9973
L9977
.9979
.9981
.9983
.9984
.9985
.9986
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PROTON STOPPING POWER AND RANGE

TUNGSTEN

= Proton kinetic energy, MeV

T
STOP (e) = electronic stopping power, MeV cm2/g
STOP (n) = nuclear stopping power, MeV cm2/g
STOP (t) = total stopping power, MeV cm2/g
RANGE (c) = csda range, g/cm2
RANGE (p) = projected range, g/cm2

DETOUR = detour factor

T STOP (e) STOP (n) STOP (t) RANGE (c¢) RANGE (p) DETOUR
1.000E-03 1.497E+01 9.926E-01 1.596E+01 1.088E-04 9.540E-06 .0877
1.500E-03 1.834E+01 1.011E+00 1.935E+01 1.370E-04 1.363E-05 .0995
2.000E-03 2.117E+01 1.014E+00 2.219E+01 1.610E-04 1.768E-05 .1098
2.500E-03 2.367E+01 1.010E+00 2.468E+01 1.824E-04 2.169E-05 .1189
3.000E-03 2.593E+01 1.002E+00 2.693E+01 2.018E-04 2.568E-05 .1273
4.000E-03 2.994E+01 9.814E-01 3.092E+01 2.363E-04 3.361E-05 .1422
5.000E-03 3.347E+01 9.579E-01 3.443E+01 2.669E-04 4.152E-05 .1555
6.000E-03 3.667E+01 9.338E-01 3.760E+01 2.947E-04 4.940E-05 .1676
7.000E-03 3.961E+01 9.102E-01 4.052E+01 3.203E-04 5.726E-05 .1788
8.000E-03 4.234E+01 8.874E-01 4.323E+01 3.442E-04 6.511E-05 .1892
9.000E-03 4.491E+01 8.657E-01 4.578E+01 3.666E-04 7.294E-05 .1989
1.000E-02 4.734E+01 8.450E-01 4.819E+01 3.879E-04 8.074E-05 .2081
1.250E-02 5.230E+01 7.977E-01 5.310E+01 4.372E-04 1.002E-04 .2292
1.500E-02 5.670E+01 7.562E-01 5.746E+01 4.825E-04 1.197E-04 .2482
1.750E-02 6.068E+01 7.195E-01 6.140E+01 5.245E-04 1.392E-04 .2653
2.000E-02 6.433E+01 ©6.869E-01 6.502E+01 5.641E-04 1.585E-04 .2810
2.250E-02 6.770E+01 6.578E-01 6.836E+01 6.016E-04 1.778E-04 .2955
2.500E-02 7.084E+01 6.315E-01 7.148E+01 6.373E-04 1.969E-04 .3089
2.750E-02 7.378E+01 6.077E-01 7.439E+01 6.716E-04 2.159E-04 .3215
3.000E-02 7.655E+01 5.859E-01 7.713E+01 7.046E-04 2.348E-04 .3332
3.500E-02 8.161E+01 5.477E-01 8.216E+01 7.673E-04 2.722E-04 .3547
4.000E-02 8.615E+01 5.151E-01 8.667E+01 8.266E-04 3.091E-04 .3739
4.500E-02 9.024E+01 4.868E-01 9.073E+01 8.829E-04 3.455E-04 .3914
5.000E-02 9.395E+01 4.620E-01 9.441E+01 9.369E-04 3.816E-04 .4073
5.500E-02 9.730E+01 4.400E-01 9.774E+01 9.890E-04 4.173E-04 L4220
6.000E-02 1.003E+02 4.204E-01 1.008E+02 1.039E-03 4.527E-04 .4356
6.500E-02 1.031E+02 4.028E-01 1.035E+02 1.088E-03 4.878E-04 .4482
7.000E-02 1.056E+02 3.868E-01 1.060E+02 1.136E-03 5.226E-04 .4601
7.500E-02 1.078E+02 3.722E-01 1.082E+02 1.183E-03 5.572E-04 L4712
8.000E-02 1.099E+02 3.589E-01 1.102E+02 1.228E-03 5.917E-04 .4816
8.500E-02 1.117E+02 3.467E-01 1.120E+02 1.273E-03 6.260E-04 .4915
9.000E-02 1.133E+02 3.353E-01 1.136E+02 1.318E-03 6.601E-04 .5009
9.500E-02 1.147E+02 3.248E-01 1.150E+02 1.362E-03 6.942E-04 .5099
1.000E-01 1.160E+02 3.151E-01 1.163E+02 1.405E-03 7.282E-04 .5184
1.250E-01 1.200E+02 2.749E-01 1.203E+02 1.616E-03 8.981E-04 .5559
1.500E-01 1.212E+02 2.449E-01 1.214E+02 1.822E-03 1.070E-03 .5870
1.750E-01 1.205E+02 2.215E-01 1.207E+02 2.028E-03 1.245E-03 .6136
2.000E-01 1.185E+02 2.026E-01 1.187E+02 2.237E-03 1.425E-03 .6368
2.250E-01 1.159E+02 1.870E-01 1.161E+02 2.450E-03 1.610E-03 .6573
2.500E-01 1.129E+02 1.739E-01 1.131E+02 2.668E-03 1.803E-03 .6757
2.750E-01 1.098E+02 1.627E-01 1.100E+02 2.892E-03 2.002E-03 .6922
3.000E-01 1.067E+02 1.530E-01 1.069E+02 3.123E-03 2.208E-03 .7071
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

WWWwhh bSO OUOOUOOHDTIJO0OOWORRERPRREPREPEPENDNNDNNDNNDNDNDNDNDNWWWWSSDDdOOOTOOHNOHOOO J~J~J--J100 0 W

.002E+02
.414E+01
.908E+01
.500E+01
.168E+01
.878E+01
.620E+01
.388E+01
.178E+01
.986E+01
.809E+01
.645E+01
.493E+01
.350E+01
.752E+01
.290E+01
.915E+01
.604E+01
.338E+01
.109E+01
.908E+01
.731E+01
L429E+01
.181E+01
.973E+01
.795E+01
.641E+01
.506E+01
.387E+01
.280E+01
.184E+01
.097E+01
.018E+01
.946E+01
.879E+01
.818E+01
.569E+01
.388E+01
.250E+01
.140E+01
.751E+00
.121E+00
.581E+00
.701E+00
.012E+00
.455E+00
.995E+00
.607E+00
.275E+00
.987E+00
.735E+00
.512E+00
.314E+00
.136E+00
.976E+00
.830E+00
.697E+00

PR EPEPRPRPPEPNDNMDNMDMNDOOWOWMOCcUTOOYIOCOR,RRPRPRERRERPEPRPRERPEPEPNDMNDNDNMNOOOWWOTOOTOOOTIJ0O0OORFRERR

.370E-01
.243E-01
.140E-01
.054E-01
.811E-02
.186E-02
.642E-02
.165E-02
.743E-02
.365E-02
.026E-02
.720E-02
.441E-02
.187E-02
.184E-02
.480E-02
.955E-02
.548E-02
.222E-02
.955E-02
.731E-02
.541E-02
.235E-02
.999E-02
.811E-02
.657E-02
.529E-02
.420E-02
.327E-02
.246E-02
.174E-02
.111E-02
.055E-02
.004E-02
.584E-03
.170E-03
.560E-03
.453E-03
.641E-03
.019E-03
.125E-03
.793E-03
.513E-03
.065E-03
.722E-03
.451E-03
.231E-03
.049E-03
.895E-03
.764E-03
.650E-03
.551E-03
.464E-03
.386E-03
.316E-03
.253E-03
.196E-03

WWWwhh bSO OUOOUOOHDTIJO0OOWORRERPRREPEPEPENDNNDNNDNNDNDNDNDNNDNNWWWWSSDDdOOOUOOHOHOOOO J~J~J-J100 0 W

.003E+02
.426E+01
.919E+01
.510E+01
.178E+01
.887E+01
.629E+01
.396E+01
.186E+01
.993E+01
.816E+01
.652E+01
.499E+01
.356E+01
.758E+01
.294E+01
.919E+01
.607E+01
.342E+01
.112E+01
.911E+01
.733E+01
.431E+01
.183E+01
.975E+01
.797E+01
.643E+01
.508E+01
.388E+01
.281E+01
.185E+01
.098E+01
.019E+01
.947E+01
.880E+01
.818E+01
.570E+01
.389E+01
.250E+01
.140E+01
.755E+00
.125E+00
.585E+00
.704E+00
.015E+00
.458E+00
.997E+00
.609E+00
.276E+00
.989E+00
.737E+00
.514E+00
.316E+00
.138E+00
.977E+00
.831E+00
.698E+00

PRPRPRPRPRPRPRPOOJIJOU DD WODNDNREPERPRPPOODP WWDNNMNNNRERERRERRERPRPRPPOODUOU DS DPDPWWNNNRERERREREREREOWOWOW-IJO Ul b & W

.606E-03
.120E-03
.666E-03
.240E-03
.840E-03
.463E-03
.107E-03
.773E-03
.459E-03
.165E-03
.889E-03
.063E-02
.139E-02
.217E-02
.631E-02
.084E-02
.575E-02
.100E-02
.660E-02
.252E-02
.875E-02
.530E-02
.928E-02
.443E-02
.007E-01
.180E-01
.364E-01
.559E-01
.763E-01
.977E-01
.201E-01
.435E-01
.678E-01
.930E-01
.192E-01
.462E-01
.947E-01
.643E-01
.544E-01
.064E+00
.540E+00
.805E+00
.088E+00
.704E+00
.385E+00
.129E+00
.933E+00
.796E+00
.715E+00
.690E+00
.719E+00
.801E+0Q0
.093E+01
.212E+01
.335E+01
.463E+01
.596E+01

PRPRPRPRPRPRPRP OIS D WODNNMNRERERPRPPOOODP WWDNNMNNMNNNRERERRERPRERPRPRPOJIJOOUO DD WWOWNNRERERREOWOOW-JIJIO0 010 D> wwbd

.643E-03
.111E-03
.610E-03
.137E-03
.690E-03
.266E-03
.864E-03
.483E-03
.123E-03
.781E-03
.459E-03
.155E-03
.868E-03
.060E-02
.450E-02
.880E-02
.346E-02
.846E-02
.380E-02
.947E-02
.544E-02
.172E-02
.516E-02
.974E-02
.542E-02
.122E-01
.300E-01
.487E-01
.685E-01
.893E-01
.110E-01
.337E-01
.573E-01
.818E-01
.072E-01
.334E-01
.779E-01
.432E-01
.285E-01
.033E+00
.498E+00
.757E+00
.034E+00
.637E+00
.303E+00
.032E+00
.820E+00
.666E+00
.568E+00
.525E+00
.535E+00
.597E+00
.071E+01
.187E+01
.308E+01
.434E+01
.565E+01

L7331
.7551
L7737
.7895
.8031
.8149
.8251
.8341
.8420
.8491
.8554
.8611
.8662
.8709
.8891
.9017
.9110
.9181
.9237
.9283
.9321
.9353
.9405
.9445
.9477
.9503
.9525
.9544
.9560
.9574
.9586
.9597
.9607
.9616
.9624
.9632
.9661
.9682
.9697
.9710
.9728
.9735
.9741
.9751
.9760
.9766
L9772
97T
.9781
.9785
.9789
.9792
.9795
.9798
.9800
.9802
.9804
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

28

PR PR PR RERRERRERRRPRRRRRERRRERERERERERNDNODNDNDNDW

.178E+00
.820E+00
.557E+00
.356E+00
.198E+00
.070E+00
.964E+00
.876E+00
.736E+00
.631E+00
.550E+00
.486E+00
.434E+00
.391E+00
.356E+00
.326E+00
.301E+00
.279E+00
.261E+00
.245E+00
.231E+00
.219E+00
.157E+00
.143E+00
.145E+00
.153E+00
.175E+00
.199E+00
.222E+00
.243E+00
.262E+00
.280E+00
.296E+00

P ERPNMNNMNMNDNWWOODJORFRRPRPRPRPRPRERPRERPENNDNDDNDWWWRD SO OO J 00O

.7T72E-04
.277E-04
.190E-04
.363E-04
.711E-04
.184E-04
.748E-04
.382E-04
.801E-04
.359E-04
.012E-04
.731E-04
.500E-04
.306E-04
.140E-04
.998E-04
.874E-04
.764E-04
.667E-04
.581E-04
.503E-04
.433E-04
.821E-05
.511E-05
.101E-05
.148E-05
.939E-05
.200E-05
.701E-05
.341E-05
.067E-05
.853E-05
.680E-05

PR PR PRPRPRPRPRRRRRPRPRPPRERRRRRPRERRRRPREREERENNNDNODNDNDW

.179E+00
.821E+00
.558E+00
.357E+00
.198E+00
.070E+00
.965E+00
.876E+00
.736E+00
.631E+00
.550E+00
.486E+00
.434E+00
.391E+00
.356E+00
.326E+00
.301E+00
.279E+00
.261E+00
.245E+00
.231E+00
.219E+00
.157E+00
.143E+00
.145E+00
.153E+00
.175E+00
.199E+00
.222E+00
.243E+00
.262E+00
.280E+00
.296E+00

O Jo U P> WNRERPRPPOOGORD®DWWNNNRERREREOOOBIO U WDN

.328E+01
.165E+01
.098E+01
.117E+01
.217E+01
.390E+01
.630E+01
.933E+01
.271E+02
.568E+02
.883E+02
.213E+02
.555E+02
.909E+02
.274E+02
.647E+02
.027E+02
.415E+02
.809E+02
.208E+02
.612E+02
.020E+02
.025E+03
.461E+03
.898E+03
.334E+03
.193E+03
.035E+03
.861E+03
.672E+03
.470E+03
.257E+03
.034E+03

O JOoO U D> WNREPERPRPREPOOOOOSDDOWWWNNNRERREREOOOBIO U WDN

.285E+01
.108E+01
.027E+01
.031E+01
.115E+01
.271E+01
.495E+01
.781E+01
.252E+02
.546E+02
.857E+02
.183E+02
.522E+02
.872E+02
.233E+02
.602E+02
.980E+02
.364E+02
.754E+02
.150E+02
.550E+02
.955E+02
.016E+03
.449E+03
.884E+03
.318E+03
.175E+03
.015E+03
.839E+03
.648E+03
.445E+03
.231E+03
.007E+03

.9814
.9821
.9826
. 9831
.9836
.9840
.9843
.9846
.9852
.9857
.9862
.9866
.9869
.9873
.9876
.9879
.9882
.9884
.9887
.9889
.9891
.9893
.9909
.9920
.9928
.9934
.9943
.9950
.9954
.9958
.9961
.9964
.9966



PROTON STOPPING POWER AND RANGE

LEAD
T = Proton kinetic energy, MeV

STOP (e) = electronic stopping power, MeV cm2/g

STOP (n) = nuclear stopping power, MeV cm2/g

STOP (t) = total stopping power, MeV cm2/g

RANGE (c) = csda range, g/cm2

RANGE (p) = projected range, g/cm2
DETOUR = detour factor

T STOP (e) STOP (n) STOP (t) RANGE (c¢) RANGE (p)

1.000E-03 1.540E+01 8.290E-01 1.623E+01 1.079E-04 1.006E-05
1.500E-03 1.886E+01 8.494E-01 1.971E+01 1.355E-04 1.428E-05
2.000E-03 2.178E+01 8.554E-01 2.264E+01 1.592E-04 1.843E-05
2.500E-03 2.435E+01 8.548E-01 2.521E+01 1.801E-04 2.253E-05
3.000E-03 2.668E+01 8.508E-01 2.753E+01 1.990E-04 2.658E-05
4.000E-03 3.081E+01 8.374E-01 3.164E+01 2.328E-04 3.460E-05
5.000E-03 3.444E+01 8.208E-01 3.526E+01 2.627E-04 4.255E-05
6.000E-03 3.773E+01 8.033E-01 3.853E+01 2.898E-04 ©5.045E-05
7.000E-03 4.075E+01 7.856E-01 4.154E+01 3.148E-04 5.830E-05
8.000E-03 4.357E+01 7.682E-01 4.433E+01 3.381E-04 6.611E-05
9.000E-03 4.621E+01 7.514E-01 4.696E+01 3.600E-04 7.387E-05
1.000E-02 4.871E+01 7.352E-01 4.944E+01 3.807E-04 8.160E-05
1.250E-02 5.382E+01 6.977E-01 5.451E+01 4.288E-04 1.009E-04
1.500E-02 5.834E+01 6.643E-01 5.901E+01 4.728E-04 1.200E-04
1.750E-02 6.245E+01 6.344E-01 6.308E+01 5.138E-04 1.391E-04
2.000E-02 6.621E+01 6.075E-01 6.682E+01 5.523E-04 1.581E-04
2.250E-02 6.970E+01 5.833E-01 7.028E+01 5.887E-04 1.769E-04
2.500E-02 7.294E+01 5.614E-01 7.350E+01 6.235E-04 1.956E-04
2.750E-02 7.598E+01 5.413E-01 7.653E+01 6.568E-04 2.141E-04
3.000E-02 7.885E+01 5.230E-01 7.937E+01 6.889E-04 2.325E-04
3.500E-02 8.411E+01 4.905E-01 8.460E+01 7.499E-04 2.689E-04
4.000E-02 8.884E+01 4.626E-01 8.930E+01 8.074E-04 3.048E-04
4.500E-02 9.313E+01 4.383E-01 9.356E+01 8.620E-04 3.402E-04
5.000E-02 9.702E+01 4.169E-01 9.744E+01 9.144E-04 3.752E-04
5.500E-02 1.006E+02 3.978E-01 1.010E+02 9.648E-04 4.098E-04
6.000E-02 1.038E+02 3.807E-01 1.042E+02 1.014E-03 4.440E-04
6.500E-02 1.068E+02 3.653E-01 1.071E+02 1.061E-03 4.779E-04
7.000E-02 1.095E+02 3.513E-01 1.098E+02 1.107E-03 5.115E-04
7.500E-02 1.119E+02 3.385E-01 1.122E+02 1.152E-03 5.449E-04
8.000E-02 1.141E+02 3.268E-01 1.145E+02 1.196E-03 5.781E-04
8.500E-02 1.162E+02 3.160E-01 1.165E+02 1.239E-03 6.110E-04
9.000E-02 1.180E+02 3.060E-01 1.183E+02 1.282E-03 6.438E-04
9.500E-02 1.196E+02 2.967E-01 1.199E+02 1.324E-03 6.765E-04
1.000E-01 1.211E+02 2.880E-01 1.214E+02 1.365E-03 7.091E-04
1.250E-01 1.261E+02 2.522E-01 1.264E+02 1.567E-03 8.712E-04
1.500E-01 1.281E+02 2.253E-01 1.283E+02 1.763E-03 1.034E-03
1.750E-01 1.279E+02 2.042E-01 1.281E+02 1.957E-03 1.199E-03
2.000E-01 1.263E+02 1.872E-01 1.265E+02 2.154E-03 1.368E-03
2.250E-01 1.236E+02 1.730E-01 1.238E+02 2.353E-03 1.543E-03
2.500E-01 1.204E+02 1.611E-01 1.206E+02 2.558E-03 1.723E-03
2.750E-01 1.169E+02 1.509E-01 1.171E+02 2.768E-03 1.910E-03
3.000E-01 1.133E+02 1.421E-01 1.135E+02 2.985E-03 2.104E-03

DETOUR

.0932
.1054
.1158
.1251
.1335
.1486
.1620
L1741
.1852
.1955
.2052
.2143
.2352
.2539
.2708
.2863
.3005
.3137
.3260
.3376
.3587
.3776
.3947
.4104
.4248
.4381
.4505
L4621
.4730
.4833
.4930
.5022
.5110
.5193
.5561
.5865
.6126
.6353
.6555
.6736
.6900
.7048

29



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02
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WWWWwWwdhdhdDDDUOU U JOOORPREPRPREPREPREPEPEENNDNNDNDNDNDNDNDNWWWWSDSDDdOOUOOHNOO O JJ~J-~J10 0 0WWwHr

.064E+02
.998E+01
.437E+01
.950E+01
.518E+01
.137E+01
.801E+01
.505E+01
.242E+01
.008E+01
.799E+01
.612E+01
.444E+01
.292E+01
.688E+01
L222E+01
.846E+01
.534E+01
.269E+01
.040E+01
.840E+01
.663E+01
.364E+01
.118E+01
.913E+01
.737E+01
.586E+01
.453E+01
.336E+01
.231E+01
.137E+01
.051E+01
.974E+01
.903E+01
.838E+01
.778E+01
.535E+01
.359E+01
.223E+01
.116E+01
.550E+00
.929E+00
.393E+00
.514E+00
.822E+00
.264E+00
.804E+00
.418E+00
.088E+00
.804E+00
.557E+00
.339E+00
.146E+00
.973E+00
.818E+00
.678E+00
.551E+00

PFRPRRPRPRRRPRPERMNNNNMNNWOWOWDNOOONJd0O0OOFRRRRRRPERERPERENNNMNNNWOWWSE DN -J-J0®OWORRFRF

.2T74E-01
.158E-01
.063E-01
.838E-02
.166E-02
.589E-02
.086E-02
.644E-02
.253E-02
.903E-02
.588E-02
.303E-02
.044E-02
.807E-02
.873E-02
.216E-02
.725E-02
.344E-02
.038E-02
.788E-02
.578E-02
.400E-02
.112E-02
.890E-02
.713E-02
.568E-02
.447E-02
.344E-02
.256E-02
.180E-02
.113E-02
.053E-02
.999E-03
.521E-03
.090E-03
.698E-03
.176E-03
.127E-03
.359E-03
.770E-03
.923E-03
.608E-03
.342E-03
.916E-03
.591E-03
.334E-03
.125E-03
.952E-03
.806E-03
.681E-03
.573E-03
.479E-03
.396E-03
.322E-03
.255E-03
.196E-03
.142E-03

WWWwWWwdh DD OUUOHNOHJOOORPRREPRERPEPREPEPEPENNDNNDNDNDNDNDNNDNWWWWSSDDdOOOOOHOHOO JJJ1~J0O0COoWwWrRr

.065E+02
.001E+02
.448E+01
.960E+01
.528E+01
.146E+01
.810E+01
.512E+01
.249E+01
.015E+01
.806E+01
.619E+01
.450E+01
.298E+01
.693E+01
.226E+01
.850E+01
.537E+01
.272E+01
.043E+01
.843E+01
.666E+01
.366E+01
.120E+01
.914E+01
.739E+01
.587E+01
.454E+01
.337E+01
.232E+01
.138E+01
.052E+01
.975E+01
.904E+01
.839E+01
.779E+01
.536E+01
.359E+01
.224E+01
.116E+01
.554E+00
.932E+00
.396E+00
.516E+00
.825E+00
.267E+00
.806E+00
.420E+00
.090E+00
.806E+00
.558E+00
.340E+00
.147E+00
.974E+00
.819E+00
.679E+00
.552E+00

PRPRPRPRPRPRPRPEPOJIJOOTUO D WONNERPRPEPOOUUWWNNNMNNMNNERERRERERPOODUG S PDPWWNNNRERERREREREOWOWOW-JOO U DWW

.440E-03
.925E-03
.439E-03
.983E-03
.555E-03
.155E-03
.782E-03
.435E-03
.113E-03
.814E-03
.538E-03
.028E-02
.105E-02
.183E-02
.602E-02
.061E-02
.558E-02
.091E-02
.659E-02
.261E-02
.896E-02
.562E-02
.988E-02
.532E-02
.019E-01
.196E-01
.384E-01
.583E-01
.792E-01
.011E-01
.239E-01
.478E-01
L727E-01
.985E-01
.252E-01
.528E-01
.046E-01
.780E-01
L722E-01
.086E+00
.572E+00
.843E+00
.132E+00
.763E+00
.462E+00
.227E+00
.057E+00
.949E+00
.901E+00
.913E+00
.982E+00
.011E+01
.129E+01
.252E+01
.380E+01
.514E+01
.652E+01

PRPRPRPRPRPRPRP OIS D WODNDNMNEPERPRPEPOOODP WWNNMNNNRERERERERPREPR OO S WWNNRERERREREWOWOOWOGGO-JOO U1 b wwbdDN

.514E-03
.955E-03
.425E-03
.925E-03
.452E-03
.007E-03
.589E-03
.196E-03
.827E-03
.481E-03
.157E-03
.854E-03
.571E-03
.031E-02
.424E-02
.858E-02
.329E-02
.836E-02
.377E-02
.951E-02
.557E-02
.195E-02
.561E-02
.043E-02
.639E-02
.134E-01
.316E-01
.507E-01
.709E-01
.920E-01
.142E-01
.373E-01
.613E-01
.863E-01
.122E-01
.390E-01
.863E-01
.548E-01
.438E-01
.052E+00
.526E+00
.790E+00
.072E+00
.688E+00
.371E+00
.120E+00
.931E+00
.804E+00
.737E+00
.727E+00
.774E+00
.876E+00
.103E+01
.224E+01
.350E+01
.481E+01
.616E+01

.7309
.7529
L7716
L7876
.8015
.8135
.8241
.8333
.8415
.8488
.8552
.8611
.8663
.8710
.8893
.9016
.9105
.9174
.9228
.9272
.9308
.9339
.9389
.9427
.9458
.9483
.9504
.9522
.9538
.9552
.9564
.9575
.9584
.9593
.9601
.9608
.9638
.9658
.9674
.9687
.9706
.9713
.9720
.9730
.9739
.9746
.9752
.9757
.9761
.9765
.9769
L9772
L9775
.9778
.9781
.9783
.9785



P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

PR PR PR RERRERERERRPRPRRREPRRERRRERERERERERENDNDNDNDW

.056E+00
.713E+00
.462E+00
.270E+00
.118E+00
.996E+00
.895E+00
.810E+00
.676E+00
.576E+00
.499E+00
.437E+00
.388E+00
.347E+00
.314E+00
.286E+00
.262E+00
.242E+00
.224E+00
.209E+00
.197E+00
.185E+00
.130E+00
.120E+00
.124E+00
.135E+00
.161E+00
.187E+00
.211E+00
.233E+00
.253E+00
.271E+00
.288E+00

P ERPERPNMNNDNOWWOJORFRRPRPRPRPRPERPRERPENDNNDNDNDDNDWWRD SO O OJO

.329E-04
.905E-04
.870E-04
.081E-04
.459E-04
.957E-04
.541E-04
.192E-04
.637E-04
.215E-04
.883E-04
.615E-04
.394E-04
.209E-04
.051E-04
.914E-04
.795E-04
.691E-04
.598E-04
.515E-04
.441E-04
.374E-04
.419E-05
.205E-05
.854E-05
.940E-05
.780E-05
.072E-05
.593E-05
.247E-05
.985E-05
.779E-05
.613E-05

PFRP PR PR RERRERRERREPRREPRERERERERRRERRERERERERENDNDNDNDW

.057E+00
.714E+00
.463E+00
.271E+00
.119E+00
.996E+00
.895E+00
.810E+00
.677E+00
.577E+00
.499E+00
.438E+00
.388E+00
.348E+00
.314E+00
.286E+00
.262E+00
.242E+00
.224E+00
.210E+00
.197E+00
.186E+00
.130E+00
.120E+00
.124E+00
.135E+00
.161E+00
.187E+00
.211E+00
.233E+00
.253E+00
.271E+00
.288E+00

O Jo b b WNDRERERPRPPOOGORD®_SDWWWNNRERREROOIO OGBS WDN

.414E+01
.284E+01
.253E+01
.312E+01
.453E+01
.669E+01
.955E+01
.031E+02
.318E+02
.626E+02
.952E+02
.292E+02
.646E+02
.012E+02
.388E+02
.7T73E+02
.165E+02
.565E+02
.971E+02
.382E+02
.797E+02
.217E+02
.056E+03
.501E+03
.947E+03
.390E+03
.261E+03
.113E+03
.947E+03
.765E+03
.569E+03
.361E+03
.143E+03

O Jo U b WNRERPRPPOOOGORD®SDWWNDNMNNRERRPEREROOIO OGBS WDN

.364E+01
.219E+01
.171E+01
.212E+01
.335E+01
.533E+01
.799E+01
.013E+02
.296E+02
.600E+02
.921E+02
.258E+02
.608E+02
.969E+02
.341E+02
.722E+02
.110E+02
.506E+02
.908E+02
.315E+02
L727E+02
.143E+02
.045E+03
.488E+03
.932E+03
.372E+03
.241E+03
.090E+03
.922E+03
.738E+03
.541E+03
.332E+03
.112E+03

.9794
.9802
.9808
.9813
.9818
.9822
.9826
.9829
.9836
.9841
.9846
.9850
.9854
.9858
.9862
.9865
.9868
.9871
.9873
.9876
.9878
.9881
.9898
.9910
.9919
.9926
.9936
.9944
.9949
.9954
.9957
.9960
.9962
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PROTON STOPPING POWER AND RANGE

WNNNNRPRPRPRPRPRPRPOOWOOOJIJoO U ud P> wWWNDNDNNNNRERPERERPRERE R OOWOJIOYU D WwNDDNDRE R

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

32

PR PR RERPREREREREREREREPRPREPRPRERRRROOOO®OII000 00 DWWNNDN R

STOP (e)

.838E+01
.251E+01
.599E+01
.906E+01
.183E+01
.675E+01
.109E+01
.501E+01
.862E+01
.198E+01
.513E+01
.811E+01
.419E+01
.957E+01
.444E+01
.890E+01
.302E+01
.684E+01
.042E+01
.378E+01
.992E+01
.054E+02
.103E+02
.148E+02
.188E+02
.224E+02
.257E+02
.286E+02
.312E+02
.335E+02
.356E+02
.374E+02
.390E+02
.404E+02
.444E+02
.448E+02
.427E+02
.391E+02
.345E+02
.296E+02
.242E+02
.188E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm2

projected range,
detour factor

PR P RPRPRPONNNMODODOONNWOWOWWWWEDENNEDNTTACATRARNNOG GG JO O O

STOP (n)

.695E-01
.904E-01
.984E-01
.005E-01
.995E-01
.922E-01
.817E-01
.699E-01
.575E-01
.451E-01
.328E-01
.208E-01
.926E-01
.669E-01
.436E-01
.224E-01
.032E-01
.856E-01
.694E-01
.545E-01
.279E-01
.049E-01
.847E-01
.668E-01
.508E-01
.364E-01
.234E-01
.115E-01
.006E-01
.906E-01
.813E-01
.727E-01
.647E-01
.573E-01
.263E-01
.028E-01
.843E-01
.693E-01
.568E-01
.462E-01
.372E-01
.293E-01

g/cm2

PR RERPRERRERRERERERERERRRRRRRERROOOO®-III00 00D DWWwNDNN R

MeV

STOP (t)

.905E+01
.320E+01
.669E+01
.976E+01
.253E+01
.745E+01
.177E+01
.568E+01
.928E+01
.262E+01
.576E+01
.873E+01
.479E+01
.014E+01
.499E+01
.942E+01
.352E+01
.733E+01
.089E+01
L.423E+01
.003E+02
.058E+02
.107E+02
.151E+02
.191E+02
.22 7TE+02
.260E+02
.289E+02
.315E+02
.338E+02
.359E+02
.377E+02
.393E+02
.406E+02
.446E+02
.450E+02
.429E+02
.393E+02
.347E+02
.297E+02
.243E+02
.189E+02

NNNVMNRRRPRRPRRRRROO®OOO0JdJdJO0 OO BB DWWWNNNNDRERR P - OO

RANGE (c)

.290E-05
.164E-04
.365E-04
.542E-04
.702E-04
.988E-04
.241E-04
.469E-04
.680E-04
.876E-04
.061E-04
.235E-04
.640E-04
.010E-04
.355E-04
.679E-04
.985E-04
.278E-04
.559E-04
.829E-04
.342E-04
.827E-04
.289E-04
.732E-04
.158E-04
.572E-04
.974E-04
.366E-04
.750E-04
.013E-03
.050E-03
.086E-03
.122E-03
.158E-03
.333E-03
.505E-03
.679E-03
.856E-03
.038E-03
.227E-03
.424E-03
.630E-03

PR R R RPRP OO TR EDNSDNWWWNNNRRRERER OIS DWNDNR R R

RANGE (p)

.052E-05
.476E-05
.890E-05
.294E-05
.691E-05
.470E-05
.234E-05
.985E-05
.726E-05
.458E-05
.182E-05
.899E-05
.672E-05
.142E-04
.316E-04
.487E-04
.656E-04
.823E-04
.988E-04
.152E-04
.475E-04
.792E-04
.104E-04
.411E-04
.715E-04
.016E-04
.313E-04
.608E-04
.901E-04
.192E-04
.481E-04
.770E-04
.057E-04
.345E-04
.780E-04
.233E-04
.072E-03
.227E-03
.388E-03
.556E-03
.732E-03
.917E-03

DETOUR

L1132
.1268
.1385
.1488
.1581
.1745
.1889
.2019
.2137
.2245
.2347
.2442
.2657
.2849
.3021
.3178
.3321
.3454
.3577
.3692
.3902
.4089
.4258
L4412
.4554
.4685
.4806
.4920
.5026
.5127
.5221
.5311
.5397
.5478
.5836
.6134
.6388
.6611
.6808
.6985
L7145
L7290
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

WWWWWwbdhdDdDUOUOHDOHJOOORPREPRPREPREPREPREPEPENNDNDNDNDNDNDNNWWWWSDDdOOUOOOHOHDOHOHOO J~JJ10CO0®W-HERR

.087E+02
.000E+02
.278E+01
.672E+01
.164E+01
.735E+01
.371E+01
.060E+01
.792E+01
.559E+01
.356E+01
.177E+01
.019E+01
.878E+01
.333E+01
.908E+01
.562E+01
.273E+01
.028E+01
.815E+01
.629E+01
L463E+01
.182E+01
.952E+01
.759E+01
.594E+01
.451E+01
.326E+01
.215E+01
.116E+01
.027E+01
.947E+01
.874E+01
.807E+01
.746E+01
.689E+01
.460E+01
.294E+01
.166E+01
.064E+01
.121E+00
.532E+00
.023E+00
.189E+00
.532E+00
.001E+00
.562E+00
.193E+00
.879E+00
.608E+00
.372E+00
.164E+00
.979E+00
.814E+00
.666E+00
.532E+00
.410E+00

PP RPRRPRPRRRPRRNONNNNNWOWOWWOWNTOOCOONO0O0O0OORRPRRRERRRERRERPNNDNNNWOWWDDS TGO J-J-d0wooF -

.162E-01
.058E-01
LT122E-02
.009E-02
.402E-02
.880E-02
.425E-02
.024E-02
.669E-02
.351E-02
.064E-02
.805E-02
.569E-02
.353E-02
.500E-02
.897E-02
.447E-02
.097E-02
.816E-02
.585E-02
.392E-02
.228E-02
.962E-02
.757E-02
.593E-02
.459E-02
.347E-02
.252E-02
.170E-02
.099E-02
.037E-02
.819E-03
.326E-03
.882E-03
.481E-03
.117E-03
.702E-03
.726E-03
.010E-03
.461E-03
.671E-03
.377E-03
.129E-03
.732E-03
.428E-03
.188E-03
.993E-03
.831E-03
.694E-03
.578E-03
.477E-03
.388E-03
.310E-03
.241E-03
.179E-03
.123E-03
.072E-03

WWWWwWwWwbdhdDdDDUODUOHDOHJOOORPRREPRERPEPEPEPEPEPENNDNDNDNDNDNDNNWWWWSDSDdDOOOOOHDOHDOHDOHOO J~JJ10CO0WW:HRrRER

.088E+02
.001E+02
.288E+01
.681E+01
.172E+01
.743E+01
.379E+01
.067E+01
.799E+01
.565E+01
.362E+01
.183E+01
.024E+01
.884E+01
.338E+01
.912E+01
.566E+01
.276E+01
.031E+01
.818E+01
.631E+01
.465E+01
.184E+01
.954E+01
.760E+01
.595E+01
.452E+01
.327E+01
.216E+01
.117E+01
.028E+01
.948E+01
.875E+01
.808E+01
.747E+01
.690E+01
.461E+01
.294E+01
.166E+01
.065E+01
.124E+00
.535E+00
.026E+00
.191E+00
.534E+00
.003E+00
.564E+00
.195E+00
.881E+00
.610E+00
.373E+00
.165E+00
.980E+00
.815E+00
.667E+00
.533E+00
.411E+00

PRPRPRPRPRPRPRPRP OO WODNDNDNREPERPRPREPOJOUOWWWNNMNNMNNEREREPEPRPRPPOJOOPWWNNNRERERREREREOWOW-JJO U DWW

.070E-03
.549E-03
.068E-03
.625E-03
.219E-03
.848E-03
.510E-03
.203E-03
.925E-03
.673E-03
.447E-03
.024E-02
.106E-02
.190E-02
.638E-02
.126E-02
.655E-02
.221E-02
.824E-02
.461E-02
.133E-02
.838E-02
.345E-02
.977E-02
.073E-01
.260E-01
.458E-01
.668E-01
.888E-01
.119E-01
.360E-01
.612E-01
.873E-01
.145E-01
.426E-01
.718E-01
.314E-01
.136E-01
.175E-01
.142E+00
.651E+00
.935E+00
.237E+00
.896E+00
.627E+00
.426E+00
.292E+00
.223E+00
.216E+00
.271E+00
.385E+00
.056E+01
.179E+01
.307E+01
.441E+01
.580E+01
.724E+01

PRPRPRPRPRPRPRPEPROOJIJOOU P WONNMNRERPRPEPOOUUDWWWNNNMNNEREPEPRPOODUOG S D WONNREPERREOWOOWOGGO--JO O U b wwbdhDdN

.316E-03
.753E-03
.228E-03
.740E-03
.287E-03
.868E-03
.481E-03
.122E-03
.792E-03
.488E-03
.208E-03
.950E-03
.714E-03
.050E-02
.468E-02
.927E-02
.425E-02
.960E-02
.531E-02
.135E-02
.774E-02
.445E-02
.881E-02
.440E-02
.012E-01
.191E-01
.381E-01
.582E-01
.794E-01
.016E-01
.249E-01
.491E-01
.743E-01
.005E-01
.277E-01
.558E-01
.102E-01
.866E-01
.843E-01
.102E+00
.597E+00
.873E+00
.167E+00
.809E+00
.521E+00
.300E+00
.145E+00
.053E+00
.023E+00
.053E+00
.142E+00
.029E+01
.149E+01
.274E+01
.405E+01
.541E+01
.682E+01

.7543
L7756
.7935
.8086
.8214
.8324
.8418
.8500
.8571
.8633
.8688
.8737
.8780
.8819
.8966
.9064
.9135
.9190
.9234
.9270
.9300
.9326
.9369
.9402
.9430
.9452
.9472
.9488
.9503
.9516
.9528
.9538
.9547
.9556
.9564
.9571
.9600
.9622
.9638
.9651
.9671
.9679
.9686
.9698
.9707
.9715
L9722
L9727
.9732
.9737
.9741
.9744
.9748
.9751
.9754
.9756
.9759

33
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04
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.936E+00
.607E+00
.366E+00
.182E+00
.036E+00
.919E+00
.821E+00
.740E+00
.612E+00
.515E+00
.441E+00
.382E+00
.334E+00
.295E+00
.263E+00
.236E+00
.213E+00
.193E+00
.177E+00
.163E+00
.150E+00
.140E+00
.087E+00
.077E+00
.082E+00
.092E+00
.117E+00
.143E+00
.167E+00
.189E+00
.208E+00
.226E+00
.242E+00

P ERPERENMNNMDNNDNWOOODORRPRPRPRERPRERPERPERERERENDNNDNDNDWWW RSO OOy J 0

.769E-04
.434E-04
.463E-04
.723E-04
.139E-04
.667E-04
.277TE-04
.949E-04
.427E-04
.031E-04
.719E-04
.467E-04
.259E-04
.084E-04
.935E-04
.806E-04
.694E-04
.596E-04
.509E-04
.431E-04
.361E-04
.297E-04
.898E-05
.809E-05
.533E-05
.670E-05
.575E-05
.906E-05
.453E-05
.126E-05
.878E-05
.683E-05
.527E-05

PFRP PR PR RERRERRERREPRREPRRERRERERRRERRERERERERENDNDNDNDN

.937E+00
.608E+00
.367E+00
.183E+00
.037E+00
.919E+00
.822E+00
.740E+00
.612E+00
.516E+00
.441E+00
.382E+00
.334E+00
.295E+00
.263E+00
.236E+00
.213E+00
.194E+00
.177E+00
.163E+00
.150E+00
.140E+00
.087E+00
.077E+00
.082E+00
.092E+00
.117E+00
.143E+00
.167E+00
.189E+00
.208E+00
.226E+00
.242E+00

OO Jo U d WNNREPE PO O DWW WNNDNNNRERERRE OIS WDN

.517E+01
.423E+01
.431E+01
.532E+01
.719E+01
.985E+01
.323E+01
.073E+02
.372E+02
.692E+02
.031E+02
.385E+02
.754E+02
.134E+02
.525E+02
.925E+02
.334E+02
.749E+02
.171E+02
.599E+02
.031E+02
.468E+02
.099E+03
.562E+03
.025E+03
.485E+03
.391E+03
.275E+03
.141E+03
.990E+03
.824E+03
.646E+03
.456E+03

O Jo U WNNDNREPE PO OO DdWWWNNNRERREPREROIO OGS WDN

.459E+01
.346E+01
.335E+01
.416E+01
.582E+01
.825E+01
.140E+01
.052E+02
.346E+02
.662E+02
.996E+02
.345E+02
.709E+02
.084E+02
.470E+02
.866E+02
.269E+02
.680E+02
.098E+02
.521E+02
.949E+02
.381E+02
.086E+03
.546E+03
.007E+03
.465E+03
.366E+03
.248E+03
.111E+03
.958E+03
.791E+03
.611E+03
.420E+03

.9769
L9777
.9784
.9790
.9795
.9800
.9804
.9808
.9815
.9821
.9827
.9832
.9836
. 9841
.9845
.9848
.9852
.9855
.9858
.9861
.9863
.9866
.9886
.9899
.9909
.9917
.9928
.9937
.9943
.9948
.9952
.9955
.9958



PROTON STOPPING POWER AND RANGE

ATIR (dry, near sea level)

WNNNNRPRPRPRPRPRPRPOOWOOOJIJdJoO U U P> WWNDNNDNNNNREPERERPRERERFROWOWOWJIOU D WwNDDNDRE R
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

SO oo IO o000 wwwwhhNdNNDNRE R

STOP (e)

.197E+02
.467E+02
.693E+02
.893E+02
.074E+02
.395E+02
.678E+02
.933E+02
.168E+02
.387E+02
.592E+02
.787E+02
.170E+02
.504E+02
.801E+02
.067E+02
.307E+02
.526E+02
.724E+02
.905E+02
.221E+02
.483E+02
.700E+02
.877E+02
.020E+02
.132E+02
.217E+02
.278E+02
.319E+02
.341E+02
.348E+02
.340E+02
.320E+02
.290E+02
.029E+02
.672E+02
.291E+02
.922E+02
.583E+02
.278E+02
.006E+02
.763E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm2

projected range,
detour factor

B O JORRRRPRPRERRPRPRPRPERERPENMNNNNNDNOOWWWESED™NCONJJ0ORRRFRFREN

STOP (n)

.163E+01
.840E+01
.614E+01
.446E+01
.314E+01
.120E+01
.825E+00
.786E+00
.970E+00
.310E+00
.762E+00
.300E+00
.404E+00
.751E+00
.253E+00
.858E+00
.536E+00
.269E+00
.042E+00
.848E+00
.531E+00
.282E+00
.082E+00
.917E+00
.777E+00
.659E+00
.556E+00
.466E+00
.387E+00
.316E+00
.253E+00
.196E+00
.145E+00
.098E+00
.142E-01
.861E-01
.914E-01
.183E-01
.600E-01
.124E-01
L727E-01
.390E-01

g/cm2

SOOI o oo oo s wwwww NN R

MeV

STOP (t)

.414E+02
.651E+02
.855E+02
.038E+02
.206E+02
.507E+02
.7TT6E+02
.021E+02
.248E+02
.460E+02
.660E+02
.850E+02
.224E+02
.552E+02
.843E+02
.106E+02
.343E+02
.558E+02
.755E+02
.934E+02
.246E+02
.506E+02
.721E+02
.897E+02
.038E+02
.149E+02
.233E+02
.293E+02
.333E+02
.355E+02
.360E+02
.352E+02
.332E+02
.301E+02
.038E+02
.680E+02
.298E+02
.928E+02
.589E+02
.284E+02
.011E+02
.767E+02

gadbddbdbwwbdddDNRRPRPRPRPRPERPRARRERPREPRPRPPEPREPRE OOOOIJOO U U DWWWNDNDNDRERREO

RANGE (c)

.857E-06
.310E-05
.595E-05
.852E-05
.088E-05
.512E-05
.891E-05
.236E-05
.555E-05
.853E-05
.134E-05
.400E-05
.019E-05
.588E-05
.120E-05
.623E-05
.101E-05
.560E-05
.002E-05
.430E-05
.250E-05
.003E-04
.079E-04
.152E-04
.224E-04
.295E-04
.364E-04
.433E-04
.501E-04
.569E-04
.637E-04
.705E-04
.773E-04
.842E-04
.190E-04
.554E-04
.940E-04
.349E-04
.783E-04
.244E-04
.730E-04
.241E-04

adbddbwwdDdNdNRERERPRPRPPRPRPERPRFRPERPREPRPPEPEOOCOJIOOOVO N DWWNDNNMNNMNNRERRE OOWO N W

RANGE (p)

.257E-06
.925E-06
.577E-06
.189E-06
.759E-06
.277E-05
.563E-05
.834E-05
.094E-05
.342E-05
.580E-05
.810E-05
.356E-05
.869E-05
.356E-05
.822E-05
.269E-05
.701E-05
.120E-05
.527E-05
.313E-05
.069E-05
.800E-05
.513E-05
.021E-04
.090E-04
.158E-04
.226E-04
.293E-04
.360E-04
.426E-04
.493E-04
.561E-04
.628E-04
.972E-04
.333E-04
.715E-04
.121E-04
.553E-04
.010E-04
.493E-04
.002E-04

DETOUR

.3304
.3760
L4123
L4421
.4674
.5084
.5406
.5669
.5889
.6078
.6242
.6387
.6686
.6923
.7118
L7281
L7420
.7542
.7648
L7743
.7906
.8041
.8156
.8256
.8343
.8420
.8490
.8553
.8611
.8664
.8712
.8758
.8800
.8839
.9005
.9133
.9236
.9320
.9390
.9450
.9500
.9544
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02
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.349E+02
.012E+02
.733E+02
.498E+02
.297E+02
.121E+402
.964E+02
.824E+02
.699E+02
.587E+02
.485E+02
.391E+02
.306E+02
.22 7TE+02
.911E+02
.682E+02
.508E+02
.370E+02
.258E+02
.164E+02
.085E+02
.017E+02
.063E+01
.192E+01
.488E+01
.905E+01
L.414E+01
.994E+01
.630E+01
.312E+01
.031E+01
.781E+01
.557E+01
.355E+01
.171E+01
.004E+01
.349E+01
.892E+01
.554E+01
.293E+01
.914E+01
.773E+01
.652E+01
.460E+01
.312E+01
.194E+01
.098E+01
.019E+01
.514E+00
.938E+00
.440E+00
.003E+00
.618E+00
.275E+00
.968E+00
.691E+00
.441E+00

NDNONNDNDDNDDNDNWWWWS PO JO0OORFRPRFPREFEPRERPENNDNNNNNNNDNNWOWWWWOOOODOJJOORPRPRPEPRERPRERPEPENDNNDNDNDNDOWWW

.850E-01
.435E-01
.105E-01
.836E-01
.612E-01
.423E-01
.261E-01
.119E-01
.995E-01
.885E-01
.787E-01
.699E-01
.620E-01
.548E-01
.270E-01
.080E-01
.404E-02
.340E-02
.500E-02
.818E-02
.254E-02
.778E-02
.021E-02
.444FE-02
.989E-02
.621E-02
.317E-02
.061E-02
.843E-02
.654E-02
.490E-02
.345E-02
.217E-02
.102E-02
.999E-02
.905E-02
.547E-02
.304E-02
.128E-02
.953E-03
.066E-03
.372E-03
.790E-03
.870E-03
.173E-03
.627E-03
.187E-03
.826E-03
.523E-03
.265E-03
.043E-03
.850E-03
.681E-03
.531E-03
.397E-03
.277E-03
.169E-03

OO0 I JWOwWOORrRFRFRFRFRERPEPREPEPENNDNNDNWOSDDSDDDDDDOODOOOOUOOODDJO0OOFRFRFRPRERPRERPRERPRERPREPENNDNDNDNDNNDDNDDNDNWWWWS D

.353E+02
.015E+02
.736E+02
.501E+02
.300E+02
.123E+02
.967E+02
.826E+02
.701E+02
.589E+02
.486E+02
.393E+02
.308E+02
.229E+02
.912E+02
.683E+02
.509E+02
.371E+02
.258E+02
.165E+02
.086E+02
.018E+02
.068E+01
.197E+01
.492E+01
.909E+01
L417E+01
.997E+01
.633E+01
.315E+01
.033E+01
.783E+01
.559E+01
.357E+01
.173E+01
.006E+01
.351E+01
.894E+01
.555E+01
.294E+01
.915E+01
.773E+01
.653E+01
.460E+01
.312E+01
.194E+01
.099E+01
.019E+01
.517E+00
.942E+00
.443E+00
.006E+0Q0
.620E+00
.277E+00
.970E+00
.693E+00
.443E+00

O JdJJdJouudbdbdWWNDNNNRREPRPRPOIPWUNMNNNRRERPRPRPPRPLPOOITOODOOODdWNNRERERERRRERPROJONDNMDMNMMDMNMNNRERERPERPRREREREOODOD

.340E-04
.538E-04
.830E-04
.021E-03
.169E-03
.324E-03
.489E-03
.661E-03
.842E-03
.032E-03
.229E-03
.434E-03
.646E-03
.867E-03
.082E-03
.479E-03
.051E-03
.792E-03
.070E-02
.276E-02
.499E-02
.737E-02
.258E-02
.839E-02
.478E-02
.173E-02
.925E-02
.731E-02
.592E-02
.506E-02
.474E-02
.493E-02
.056E-01
.169E-01
.286E-01
.408E-01
.094E-01
.899E-01
.820E-01
.855E-01
.252E-01
.609E-01
.007E+00
.330E+00
.691E+00
.091E+00
.528E+00
.001E+0QO
.509E+00
.052E+00
.628E+00
.236E+00
.876E+00
.548E+00
.250E+00
.983E+00
.744E+00

O JdJJdJouudbdbdWNDNNMNNNRRERPPRPOIPWWNMNNMNRRERPRPRPPRPLPOOITOODOODdWNNRERERERRRERPOJONDNMMNMMNMNNREREREREREREOOW-IOD

.095E-04
.287E-04
.573E-04
.951E-04
.142E-03
.297E-03
.461E-03
.633E-03
.813E-03
.002E-03
.198E-03
.402E-03
.614E-03
.834E-03
.046E-03
.438E-03
.006E-03
.742E-03
.064E-02
.270E-02
.492E-02
.730E-02
.250E-02
.829E-02
.466E-02
.161E-02
.910E-02
.715E-02
.574E-02
.486E-02
.452E-02
.469E-02
.054E-01
.166E-01
.283E-01
.405E-01
.089E-01
.893E-01
.813E-01
.845E-01
.238E-01
.593E-01
.005E+00
.327E+00
.688E+00
.088E+00
.524E+00
.996E+00
.504E+00
.045E+00
.620E+00
.228E+00
.867E+00
.538E+00
.239E+00
.970E+00
.731E+00

.9614
.9668
.9710
.9743
.9770
.9793
.9812
.9827
. 9841
.9852
.9862
.9871
.9879
.9886
.9910
.9926
.9936
.9943
.9949
.9953
.9956
.9959
.9963
.9966
.9968
.9969
L9971
.9972
.9973
.9973
.9974
.9975
.9975
.9976
.9976
.9976
.9978
.9979
.9979
.9980
.9981
.9981
.9981
.9982
.9982
.9983
.9983
.9983
.9983
.9984
.9984
.9984
.9984
.9984
.9984
.9985
.9985
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

NNRPRRRRRPRRRPRPROMONNODNONOMNONONNONNNDWWWWWS SO

.474E+00
.815E+00
.337E+00
.975E+00
.690E+00
.462E+00
.2T74E+00
.117E+00
.870E+00
.686E+00
.544E+00
.431E+00
.340E+00
.265E+00
.203E+00
.151E+00
.107E+00
.069E+00
.036E+00
.008E+00
.984E+00
.962E+00
.850E+00
.820E+00
.818E+00
.828E+00
.861E+00
.898E+00
.933E+00
.967E+00
.998E+00
.026E+00
.052E+00

N WWWHUODHDORPEREPNDNNDNNDNNWWWWWSOOOUOONJO0OOFRRFRERRR

.754E-03
.475E-03
.274E-03
.122E-03
.003E-03
.075E-04
.289E-04
.631E-04
.591E-04
.806E-04
.191E-04
.697E-04
.291E-04
.951E-04
.663E-04
.414E-04
.198E-04
.009E-04
.841E-04
.691E-04
.557E-04
.436E-04
.661E-04
.267E-04
.027E-04
.655E-05
.608E-05
.362E-05
.520E-05
.913E-05
.453E-05
.093E-05
.803E-05

NN RFRPRPRPRPRPRPRPRPRPRPRERPRERERPERENDNNDNDNNDNNNNDNNDNNDNDNDNDNDWWWWWDNSSO

.475E+00
.816E+00
.338E+00
.976E+00
.691E+00
.462E+00
.275E+00
.118E+00
.871E+00
.687E+00
.544E+00
.431E+00
.340E+00
.266E+00
.203E+00
.151E+00
.107E+00
.069E+00
.037E+00
.008E+00
.984E+00
.963E+00
.850E+00
.820E+00
.818E+00
.828E+00
.861E+00
.898E+00
.934E+00
.967E+00
.998E+00
.026E+00
.052E+00

Gadd W wWwNhREREFEPEREPOOODWWWNDNNMDNNNNNRERERPEPERERRERODIOOOWNDDNDRER

.297E+01
.786E+01
.334E+01
.937E+01
.590E+01
.290E+01
.033E+01
.816E+01
.490E+01
.293E+01
.121E+02
.322E+02
.532E+02
.749E+02
.973E+02
.203E+02
.437E+02
.677E+02
.921E+02
.168E+02
.418E+02
.672E+02
.311E+02
.041E+02
.179E+03
.454E+03
.996E+03
.528E+03
.050E+03
.563E+03
.067E+03
.564E+03
.054E+03

GaddwWwwWwNhREREPEPREPOOODWWWNDNNMDNNMNNNREREREREPRERREREOJIOOWDNDDNDRER

.295E+01
.783E+01
.330E+01
.933E+01
.585E+01
.284E+01
.026E+01
.809E+01
.481E+01
.282E+01
.119E+02
.320E+02
.530E+02
.747E+02
.971E+02
.200E+02
.435E+02
.674E+02
.918E+02
.165E+02
.415E+02
.668E+02
.306E+02
.035E+02
.178E+03
.453E+03
.995E+03
.527E+03
.049E+03
.561E+03
.066E+03
.563E+03
.053E+03

.9985
.9986
.9986
.9986
.9987
.9987
.9987
.9987
.9988
.9988
.9989
.9989
.9989
.9990
.9990
.9990
.9990
.9990
.9991
.9991
.9991
.9991
.9992
.9993
.9994
.9994
.9995
.999%¢6
.999¢6
.9997
.9997
.9997
.9997
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PROTON STOPPING POWER AND RANGE

WATER, LIQUID

WNNNNRPRPRPRPRPRPRPOOWOOO-JIJoO U U P> wWWNDNDNNNNREPERPRERERFROWOOOJIOU B WwNDDNDRE R

W — — — — — 3
Il

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
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STOP (e)

.337E+02
.638E+02
.891E+02
.114E+02
.316E+02
.675E+02
.990E+02
.276E+02
.538E+02
.782E+02
.012E+02
.229E+02
.660E+02
.036E+02
.372E+02
.673E+02
.946E+02
.195E+02
L421E+402
.628E+02
.989E+02
.290E+02
.538E+02
.740E+02
.901E+02
.026E+02
.119E+02
.183E+02
.223E+02
.241E+02
.239E+02
.222E+02
.190E+02
.145E+02
.801E+02
.360E+02
.959E+02
.604E+02
.286E+02
.999E+02
.737E+02
.497E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm?2

projected range,
detour factor

OO ~JO0O ORFRRFPFRERPREPPEPEPEENDNNDNDNNDNNDNNWOWWWOWS SN ORRPRRPRERERERREDNDDNDDNDWD

STOP (n)

.315E+01
.460E+01
.927E+01
.557E+01
.281E+01
.894E+01
.631E+01
.439E+01
.292E+01
.175E+01
.080E+01
.000E+01
.485E+00
.400E+00
.581E+00
.939E+00
.421E+00
.993E+00
.633E+00
.325E+00
.826E+00
.437E+00
.126E+00
.870E+00
.655E+00
.473E+00
.316E+00
.178E+00
.058E+00
.951E+00
.855E+00
.769E+00
.691E+00
.620E+00
.343E+00
.152E+00
.010E+00
.016E-01
.152E-01
.447E-01
.855E-01
.351E-01

g/cm2

G U OO OO0~ ~J0 00O0WOMWOWOOOOW-JJIJI IO U Ul ddDdwwwwbdhhNdDNDDNDRE R

MeV

STOP (t)

.769E+02
.984E+02
.184E+02
.370E+02
.544E+02
.864E+02
.153E+02
.420E+02
.667E+02
.900E+02
.120E+02
.329E+02
.745E+02
.110E+02
.437E+02
.733E+02
.001E+02
.245E+02
.467E+02
.671E+02
.028E+02
.324E+02
.569E+02
.768E+02
.927E+02
.050E+02
.142E+02
.205E+02
.243E+02
.260E+02
.258E+02
.239E+02
.206E+02
.161E+02
.814E+02
.371E+02
.969E+02
.613E+02
.294E+02
.006E+02
.7T44E+02
.504E+02

S wWwwNhdhDNdNNNRPERPRPRPRERERERERERPRRPRPREPRPRPRPRPRPOOOIJdJOo0O00GOaSDdWWWNNNNMNNERREREOOOO

RANGE (c)

.319E-06
.969E-06
.137E-05
.357E-05
.560E-05
.930E-05
.262E-05
.567E-05
.849E-05
.113E-05
.363E-05
.599E-05
.150E-05
.657E-05
.131E-05
.578E-05
.005E-05
.413E-05
.806E-05
.187E-05
.916E-05
.613E-05
.284E-05
.935E-05
.057E-04
.120E-04
.182E-04
.243E-04
.303E-04
.364E-04
.425E-04
.485E-04
.546E-04
.607E-04
.920E-04
.249E-04
.598E-04
.966E-04
.354E-04
.761E-04
.186E-04
.631E-04

B W NhDNDNNNRPERPRPRPERERERERERERERRPRRERE OO0 00O P>WWWNNNNNERRROODOB®IDN

RANGE (p)

.878E-06
.400E-06
.909E-06
.380E-06
.811E-06
.155E-05
.415E-05
.661E-05
.896E-05
.121E-05
.337E-05
.545E-05
.037E-05
.499E-05
.938E-05
.356E-05
.757E-05
.144E-05
.519E-05
.883E-05
.585E-05
.259E-05
.911E-05
.547E-05
.169E-05
.782E-05
.039E-04
.099E-04
.159E-04
.218E-04
.278E-04
.338E-04
.398E-04
.458E-04
.767E-04
.094E-04
.440E-04
.806E-04
.191E-04
.596E-04
.019E-04
.462E-04

DETOUR

.4555
.4906
.5197
.5440
.5647
.5986
. 6254
.6473
.6656
.6813
.6950
.7070
L7318
.7514
L7674
.7808
L7923
.8022
.8109
.8187
.8319
.8429
.8522
.8602
.8673
.8735
.8791
.8842
.8889
.8931
.8971
.9007
.9041
.9073
.9207
.9310
.9393
.9460
.9515
.9562
.9601
.9635
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

N JJ WO OWORRPRRERPRFRPRERPREPEPEPNDNNDNNDNNDNWWSDDDdDTOOOOUOHDOODODIJOOFRFRFRPRFRPRERPREPEPREPREPENNDNDNDNDWWWWWWSSDO

.075E+02
.714E+02
.401E+02
.128E+02
.888E+02
.676E+02
.489E+02
.322E+02
.172E+02
.037E+02
.914E+02
.803E+02
.700E+02
.606E+02
.228E+02
.955E+02
.748E+02
.585E+02
.453E+02
.343E+02
.250E+02
.171E+02
.041E+02
.398E+01
.580E+01
.906E+01
.339E+01
.854E+01
.434E+01
.068E+01
.744E+01
.456E+01
.199E+01
.966E+01
.756E+01
.564E+01
.813E+01
.290E+01
.904E+01
.605E+01
.174E+401
.012E+01
.875E+01
.656E+01
.487E+01
.353E+01
.244E+01
.154E+01
.078E+01
.012E+01
.555E+00
.059E+00
.622E+00
.233E+00
.884E+00
.570E+00
.286E+00

NWWWWwWwdhHhdDdOOOOUOOOHDIJORPRPEPRPEREPNDNNDNNDNNWWWWWSESEDOTOTDOOD JOORFRPRPRPRERPRERPENNDNDNDNDNDNWWWSSDO

.545E-01
.928E-01
.439E-01
.043E-01
.715E-01
.438E-01
.201E-01
.996E-01
.817E-01
.658E-01
.516E-01
.390E-01
.276E-01
.173E-01
.775E-01
.504E-01
.307E-01
.157E-01
.038E-01
.428E-02
.637E-02
.972E-02
.916E-02
.113E-02
.481E-02
.970E-02
.549E-02
.195E-02
.894E-02
.634E-02
.407E-02
.208E-02
.031E-02
.873E-02
.731E-02
.603E-02
.111E-02
.778E-02
.538E-02
.356E-02
.098E-02
.003E-02
.239E-03
.983E-03
.034E-03
.290E-03
.691E-03
.199E-03
.786E-03
.435E-03
.134E-03
.871E-03
.641E-03
.437E-03
.255E-03
.092E-03
.944E-03

N JJ WO OWORRPRREPRERPRERPREPEPEPNDNNDNNDNNDNWWSDDEDTOOOOUOOHDOODODIJO0OOFRRFRPRPRPRERPREPEPEPENNDNNDNDNDWWWWWWSSDO

.080E+02
.719E+02
.406E+02
.132E+02
.891E+02
.680E+02
.492E+02
.325E+02
.175E+02
.039E+02
.917E+02
.805E+02
.702E+02
.608E+02
.229E+02
.957E+02
.749E+02
.586E+02
.454E+02
.344E+02
.251E+02
.172E+02
.042E+02
.404E+01
.586E+01
.911E+01
.343E+01
.858E+01
.438E+01
.071E+01
.747E+01
.460E+01
.202E+01
.969E+01
.759E+01
.567E+01
.815E+01
.292E+01
.905E+01
.607E+01
.175E+01
.013E+01
.876E+01
.656E+01
.488E+01
.354E+01
.245E+01
.154E+01
.078E+01
.013E+01
.559E+00
.063E+00
.625E+00
.236E+00
.888E+00
.573E+00
.289E+00

N JoouudbdsbdwWwWwNDNNRRERPRRPRPROIOPWNRERPRPRPPRPOOITOODOUOOMMWWNRERERRPPRPOIOOPWOWNDNNDMNNMNRERPRPRPRERREREREREREROOJIOO

.577E-04
.599E-04
.697E-04
.869E-04
.012E-03
.144E-03
.283E-03
.430E-03
.584E-03
.745E-03
.913E-03
.088E-03
.270E-03
.458E-03
.499E-03
.698E-03
.052E-03
.555E-03
.203E-03
.099E-02
.292E-02
.499E-02
.952E-02
.458E-02
.015E-02
.623E-02
.279E-02
.984E-02
.737E-02
.537E-02
.384E-02
.277E-02
.215E-02
.020E-01
.123E-01
.230E-01
.832E-01
.539E-01
.350E-01
.260E-01
.370E-01
.566E-01
.853E-01
.170E+00
.489E+00
.841E+00
.227E+00
.644E+00
.093E+00
.572E+00
.080E+00
.618E+00
.184E+00
.777E+00
.398E+00
.045E+00
.718E+00

~~JoouudbdhbdWWNDNNNRRERPPRPROJIOOPWOWNRERERPRPRPPRPOOITOODOOMMWWNRERERERRPPRPOIOOWOWNDNDNMNNMNRERPPEPRPRREREREOOW-JO O

.404E-04
.422E-04
.515E-04
.683E-04
.926E-04
.124E-03
.263E-03
.410E-03
.563E-03
.724E-03
.891E-03
.066E-03
.247E-03
.435E-03
.472E-03
.669E-03
.020E-03
.519E-03
.164E-03
.095E-02
.288E-02
.494E-02
.946E-02
.451E-02
.007E-02
.613E-02
.268E-02
.972E-02
.724E-02
.522E-02
.368E-02
.259E-02
.196E-02
.018E-01
.120E-01
.228E-01
.828E-01
.535E-01
.344E-01
.252E-01
.359E-01
.553E-01
.839E-01
.168E+00
.486E+00
.839E+00
.224E+00
.641E+00
.089E+00
.567E+00
.075E+00
.611E+00
.176E+00
.769E+00
.389E+00
.035E+00
.707E+00

.9689
L9731
.9764
.9790
.9811
.9829
.9844
.9857
.9868
.9877
.9886
.9893
.9899
.9905
.9925
.9938
.9946
.9952
.9957
.9960
.9963
.9965
.9968
L9971
.9973
.9974
.9975
.9976
L9977
.9977
.9978
.9978
.9979
.9979
.9979
.9980
.9981
.9982
.9982
.9983
.9983
.9984
.9984
.9984
.9985
.9985
.9985
.9985
.9986
.9986
.9986
.9986
.9986
.9986
.9986
.9986
.9987

39
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

40

NDNNONNDNNDNONNDNNDNONNNNDNODNNNNDNDNONNDNNDNODNNNDNODNDNDWWWWWDS DD OO

.190E+00
.443E+00
.901E+00
.491E+00
.169E+00
.910E+00
.697E+00
.519E+00
.240E+00
.031E+00
.870E+00
.743E+00
.640E+00
.555E+00
.485E+00
.426E+00
.375E+00
.333E+00
.296E+00
.264E+00
.236E+00
.211E+00
.070E+00
.021E+00
.004E+00
.001E+00
.012E+00
.031E+00
.052E+00
.072E+00
.091E+00
.109E+00
.126E+00

Wh oo JORFRPRREPREPNWWWWSSSMdDTOUOUOODIJORREPREREREREREREDNDDND

.381E-03
.001E-03
.728E-03
.522E-03
.361E-03
.231E-03
.124E-03
.035E-03
.936E-04
.870E-04
.037E-04
.367E-04
.816E-04
.355E-04
.963E-04
.626E-04
.333E-04
.076E-04
.849E-04
.646E-04
.464E-04
.300E-04
.249E-04
.715E-04
.390E-04
.171E-04
.939E-05
.251E-05
.112E-05
.291E-05
.669E-05
.181E-05
.788E-05

NDNNONNDNNDNONNODNNDNNONNNNDNONNNNDNDNONNDNNDNONNNNDNODNDNDWWWWWDS DD oo

.192E+00
.445E+00
.903E+00
.492E+00
.170E+00
.911E+00
.698E+00
.520E+00
.241E+00
.032E+00
.871E+00
.743E+00
.640E+00
.556E+00
.485E+00
.426E+00
.376E+00
.333E+00
.296E+00
.264E+00
.236E+00
.211E+00
.070E+00
.021E+00
.004E+0Q0
.001E+0Q0
.012E+00
.031E+00
.052E+00
.072E+00
.091E+00
.109E+00
.126E+00

BB W WNNEPERPRPEPOUOWWNNMNNNRERERERRERRER OO WWNDDNDRR

.146E+01
.577E+01
.062E+01
.596E+01
.174E+01
.794E+01
.452E+01
.145E+01
.628E+01
.225E+01
.921E+01
.170E+02
.356E+02
.549E+02
.747E+02
.951E+02
.159E+02
.372E+02
.588E+02
.807E+02
.029E+02
.254E+02
.605E+02
.054E+02
.054E+03
.304E+03
.802E+03
.297E+03
.787E+03
.272E+03
.752E+03
.228E+03
.700E+03

BB W WDNNEPERPRPEPOUOWWNNMNNNRERERRERRERRER OO WWDNDDNDRR

.144E+01
.576E+01
.060E+01
.593E+01
.171E+01
.790E+01
.447E+01
.139E+01
.621E+01
.217E+01
.912E+01
.169E+02
.355E+02
.547E+02
.746E+02
.949E+02
.158E+02
.370E+02
.586E+02
.805E+02
.027E+02
.252E+02
.601E+02
.049E+02
.053E+03
.303E+03
.802E+03
.296E+03
.786E+03
.271E+03
.751E+03
.227E+03
.699E+03

.9987
.9987
.9988
.9988
.9988
.9989
.9989
.9989
.9989
.9990
.9990
.9990
.9991
.9991
.9991
.9991
.9991
.9992
.9992
.9992
.9992
.9992
.9993
.9994
.9995
.9995
.9996
.999%¢6
.9997
.9997
.9997
.9997
.9998



PROTON STOPPING POWER AND RANGE

PLASTIC SCINTILLATOR (vinyltoluene-based)

WNNNNRPRPRPRPRPRPRPOOWOOO-JIJoO U U P> wWWNDNDNNNNREPERPRERERFROWOOOJIOU B WwNDDNDRE R
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T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

OO OO -1 ~J0 W WWWWWWOWWOWWYWWWOUWOWOoAOOOWOO-J~JJTOHoOOoO UTU U B D wWwwwhN R

STOP (e)

.901E+02
.328E+02
.688E+02
.005E+02
.292E+02
.7T41E+02
.144E+02
.507E+02
.839E+02
.135E+02
.404E+02
.654E+02
.165E+02
.592E+02
.960E+02
.287E+02
.576E+02
.830E+02
.053E+02
.252E+02
.601E+02
.902E+02
.154E+02
.354E+02
.504E+02
.611E+02
.682E+02
.723E+02
.738E+02
.730E+02
.702E+02
.657E+02
.599E+02
.528E+02
.060E+02
.506E+02
.951E+02
.433E+02
.964E+02
.547E+02
.179E+02
.853E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm?2

projected range,
detour factor

OO I ~JO0OORFRFRFRPRPRPRPEPEPEPEPEFEFNDNNDNNDNNDNNWOWWSDS®SDTTOOODJOORFRRPRPRPRRERERREDNDDNDDNDWD

STOP (n)

.225E+01
.394E+01
.872E+01
.508E+01
.236E+01
.854E+01
.594E+01
.405E+01
.260E+01
.145E+01
.051E+01
.729E+00
.239E+00
.175E+00
.375E+00
.748E+00
.242E+00
.825E+00
.474E+00
.175E+00
.690E+00
.313E+00
.010E+00
.762E+00
.555E+00
.378E+00
.226E+00
.094E+00
.977E+00
.874E+00
.781E+00
.698E+00
.623E+00
.555E+00
.288E+00
.104E+00
.677E-01
.633E-01
.802E-01
.126E-01
.559E-01
.077E-01

g/cm2

OO OYOo) 1 10 O WWWOWWWWWWOWWWWOWWOWWOoOOWOW-J~JJIJoo U UU b B DdwWwwwhhNDDND

MeV

STOP (t)

.323E+02
.667E+02
.975E+02
.256E+02
.516E+02
.927E+02
.303E+02
.648E+02
.965E+02
.250E+02
.510E+02
.752E+02
.247E+02
.663E+02
.024E+02
.345E+02
.629E+02
.878E+02
.098E+02
.293E+02
.638E+02
.935E+02
.184E+02
.382E+02
.530E+02
.635E+02
.704E+02
.744E+02
.758E+02
.748E+02
.719E+02
.674E+02
.615E+02
.544E+02
.073E+02
.517E+02
.961E+02
.441E+02
.972E+02
.554E+02
.185E+02
.859E+02

WwwhNhDNERERERERPRPPRPRPRPEPRPRPRPOOWOOIIJo00odBdDdWwWwwdDNDNNDNNNRERERRERERERERERE OO

RANGE (c)

.235E-06
.227E-06
.000E-06
.061E-05
.208E-05
.477E-05
.720E-05
.943E-05
.151E-05
.347E-05
.533E-05
.710E-05
.127E-05
.514E-05
.879E-05
.227E-05
.561E-05
.883E-05
.196E-05
.501E-05
.091E-05
.660E-05
.212E-05
.750E-05
.279E-05
.800E-05
.317E-05
.831E-05
.034E-04
.086E-04
.137E-04
.189E-04
.240E-04
.293E-04
.561E-04
.845E-04
.149E-04
.474E-04
.821E-04
.191E-04
.584E-04
.999E-04

WwWwNhDNDNRERERERPRPPRPEPRPOOWOOIJoooOuod S DdWWwwWwNDNDNNNRERRREREREREODIO OLWDN

RANGE (p)

.567E-06
.850E-06
.091E-06
.279E-06
.418E-06
.582E-06
.162E-05
.355E-05
.538E-05
.713E-05
.881E-05
.044E-05
.430E-05
.794E-05
.140E-05
.473E-05
.793E-05
.104E-05
.407E-05
.704E-05
.279E-05
.836E-05
.377E-05
.906E-05
.427E-05
.941E-05
.451E-05
.959E-05
.466E-05
.974E-05
.048E-04
.099E-04
.151E-04
.202E-04
.469E-04
.751E-04
.053E-04
.377E-04
.723E-04
.091E-04
.483E-04
.897E-04

DETOUR

.4904
.5327
.5656
.5921
.6140
.6489
.6758
.6973
.7150
.7300
L7428
.7541
L7771
.7950
.8095
.8215
.8317
.8406
.8483
.8551
.8667
.8762
.8842
.8911
.8971
.9023
.9070
.9113
.9151
.9187
.9219
.9249
L9277
.9303
.9410
.9492
.9557
.9609
.9652
.9688
.9718
.9743

41



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

42

N JJ WO OWORRPRRERPRFRPRERPREPEPEPNDNNDNNDNNDNWWSDDDdDTOOOOUOHDOODODIJOOFRFRFRPRFRPRERPREPEPREPREPENNDNDNDNDWWWWWWSSDO

.307E+02
.871E+02
.513E+02
.214E+02
.959E+02
.737E+02
.544E+02
.372E+02
.219E+02
.081E+02
.957E+02
.842E+02
.738E+02
.641E+02
.257E+02
.981E+02
.7T71E+02
.605E+02
.471E+02
.359E+02
.265E+02
.184E+02
.052E+02
.485E+01
.652E+01
.965E+01
.387E+01
.895E+01
.469E+01
.098E+01
.770E+01
.478E+01
.218E+01
.983E+01
.770E+01
.577E+01
.819E+01
.292E+01
.903E+01
.603E+01
.170E+01
.007E+01
.870E+01
.650E+01
.482E+01
.348E+01
.239E+01
.149E+01
.072E+01
.007E+01
.505E+00
.010E+0Q0
.574E+00
.186E+00
.838E+00
.525E+00
.242E+00

NN WWWWWDHRDDDPOODOUOTOJTOORPREPEPRERPENDNNMNDNNDNNWWWWWSDDSOOOOHJ0OOORRERPREPENNDMNMNDNNDNNDNNDNWWWWSSO

.306E-01
.716E-01
.250E-01
.871E-01
.556E-01
.290E-01
.062E-01
.864E-01
.692E-01
.539E-01
.404E-01
.283E-01
.174E-01
.075E-01
.694E-01
.435E-01
.246E-01
.102E-01
.889E-02
.974E-02
.218E-02
.583E-02
.573E-02
.806E-02
.203E-02
.717E-02
.315E-02
.978E-02
.691E-02
.443E-02
.227E-02
.038E-02
.870E-02
.720E-02
.585E-02
.463E-02
.996E-02
.680E-02
.453E-02
.280E-02
.036E-02
.466E-03
.716E-03
.530E-03
.633E-03
.930E-03
.365E-03
.900E-03
.511E-03
.180E-03
.895E-03
.648E-03
.430E-03
.238E-03
.066E-03
.913E-03
.774E-03

N JJ WO OWORRPRREPRERPRERPREPEPEPNDNNDNNDNNDNWWSDDEDTOOOOUOOHDOODODIJO0OOFRRFRPRPRPRERPREPEPEPENNDNNDNDNDWWWWWWSSDO

.313E+02
.876E+02
.517E+02
.218E+02
.963E+02
.740E+02
.547E+02
.375E+02
.222E+02
.084E+02
.959E+02
.845E+02
.740E+02
.643E+02
.259E+02
.983E+02
.TT72E+02
.606E+02
.472E+02
.360E+02
.266E+02
.185E+02
.053E+02
.490E+01
.657E+01
.969E+01
.392E+01
.899E+01
.473E+01
.101E+01
.773E+01
.482E+01
.221E+01
.986E+01
.7T73E+01
.579E+01
.821E+01
.294E+01
.904E+01
.604E+01
.171E+01
.008E+01
.871E+01
.651E+01
.482E+01
.348E+01
.239E+01
.149E+01
.073E+01
.007E+01
.509E+00
.014E+00
.577E+00
.189E+00
.841E+00
.528E+00
.245E+00

N JoouudbdhbdwWwWwNhDNDNRRERPRRPRPROJIOOPWWNRERERPRPRPPRPOOITOODOOODWDNNNRERERERPRPPRPOJOWONNREREPRPRRERREREOOWO U N

.897E-04
.880E-04
.947E-04
.093E-04
.317E-04
.062E-03
.199E-03
.344E-03
.495E-03
.654E-03
.819E-03
.992E-03
.171E-03
.357E-03
.384E-03
.568E-03
.904E-03
.388E-03
.015E-03
.078E-02
.269E-02
.473E-02
.922E-02
.423E-02
.975E-02
.578E-02
.230E-02
.931E-02
.679E-02
.475E-02
.318E-02
.207E-02
.142E-02
.012E-01
.115E-01
.222E-01
.822E-01
.529E-01
.339E-01
.250E-01
.363E-01
.562E-01
.852E-01
.170E+00
.491E+00
.845E+00
.232E+00
.651E+00
.102E+00
.583E+00
.094E+00
.635E+00
.203E+00
.800E+00
.424E+00
.075E+00
.753E+00

N JoouudbdhbdWWNDNNNRRERPRRPRPROJIOOPWOWNREREREPRPRPPRPOOITOODOODMWNNRERERERRRPRPOJOWOWNNNRERERPREPRPRRERRERERERE OO O D

.791E-04
.7172E-04
.835E-04
.978E-04
.199E-04
.050E-03
.186E-03
.331E-03
.482E-03
.640E-03
.806E-03
.978E-03
.156E-03
.342E-03
.366E-03
.548E-03
.882E-03
.363E-03
.988E-03
.075E-02
.266E-02
.470E-02
.918E-02
.418E-02
.969E-02
.571E-02
.222E-02
.922E-02
.669E-02
.464E-02
.306E-02
.194E-02
.127E-02
.011E-01
.113E-01
.220E-01
.820E-01
.526E-01
.335E-01
.244E-01
.355E-01
.552E-01
.841E-01
.169E+00
.489E+00
.842E+00
.229E+00
.648E+00
.098E+00
.579E+00
.090E+0Q0
.629E+00
.198E+00
.794E+00
.418E+00
.068E+00
.744E+00

.9785
.9816
.9839
.9858
.9873
.9886
.9896
.9905
.9912
.9918
.9924
.9928
.9932
.9936
.9949
.9957
.9963
.9967
.9969
.9972
.9973
.9975
L9977
.9978
.9980
.9980
.9981
.9982
.9982
.9983
.9983
.9983
.9984
.9984
.9984
.9984
.9985
.9986
.9986
.9987
.9987
.9987
.9987
.9988
.9988
.9988
.9988
.9989
.9989
.9989
.9989
.9989
.9989
.9989
.9989
.9989
.9990
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

NDNNNNNNNERPERRERRERRERPNDNNDNDNDNNDNNDNDNDNNDNDNDNDNDWWWWWDSSNSOJO

.149E+00
.405E+00
.866E+00
.457E+00
.137E+00
.879E+00
.667E+00
.490E+00
.213E+00
.005E+00
.845E+00
.718E+00
.615E+00
.531E+00
.461E+00
.402E+00
.350E+00
.306E+00
.267E+00
.234E+00
.204E+00
.178E+00
.032E+00
.980E+00
.962E+00
.959E+00
.970E+00
.989E+00
.009E+00
.030E+00
.049E+00
.067E+00
.084E+00

WWE DU ONORRPEREPFNWWWWWEAEDNDNUTUTUOONJ0ORRFRRPRERREN

.243E-03
.885E-03
.628E-03
.433E-03
.281E-03
.159E-03
.058E-03
.743E-04
.413E-04
.410E-04
.625E-04
.994E-04
.475E-04
.041E-04
.672E-04
.355E-04
.079E-04
.837E-04
.623E-04
.432E-04
.261E-04
.106E-04
.117E-04
.614E-04
.308E-04
.102E-04
.413E-05
.824E-05
.752E-05
.979E-05
.394E-05
.935E-05
.565E-05

NDNNONNNNNERRERRERRERPNDNNDNDNDNNDNNDNDNDNNDNDNDNDNDWWWWWDS NSO

.151E+00
.407E+00
.867E+00
.458E+00
.138E+00
.880E+00
.668E+00
.491E+00
.214E+00
.006E+00
.846E+00
.719E+00
.616E+00
.532E+00
.462E+00
.402E+00
.350E+00
.306E+00
.267E+00
.234E+00
.204E+00
.178E+00
.033E+00
.981E+00
.962E+00
.959E+00
.970E+00
.989E+00
.010E+0O0
.030E+00
.049E+00
.067E+00
.084E+00

BB W WNNEPERPRPEPOUOWWNNMNNNRERERERRERRER OO WWNDDNDRR

.152E+01
.586E+01
.075E+01
.612E+01
.195E+01
.819E+01
.483E+01
.182E+01
.677E+01
.288E+01
.999E+01
.180E+02
.367E+02
.562E+02
.762E+02
.968E+02
.178E+02
.393E+02
.612E+02
.834E+02
.059E+02
.288E+02
.678E+02
.175E+02
.071E+03
.327E+03
.836E+03
.341E+03
.841E+03
.337E+03
.827E+03
.313E+03
.794E+03

BB W WDNNEPERPRPEPOUOWWNNMNNNRERERRERRERRER OO WWDNDDNDRR

.150E+01
.585E+01
.073E+01
.610E+01
.192E+01
.816E+01
.479E+01
.177E+01
.672E+01
.281E+01
.991E+01
.179E+02
.366E+02
.561E+02
.761E+02
.966E+02
.177E+02
.392E+02
.610E+02
.832E+02
.057E+02
.286E+02
.675E+02
.171E+02
.071E+03
.326E+03
.835E+03
.341E+03
.841E+03
.336E+03
.826E+03
.312E+03
.793E+03

.9990
.9990
.9990
.9991
.9991
.9991
.9991
.9991
.9992
.9992
.9992
.9992
.9993
.9993
.9993
.9993
.9993
.9993
.9993
.9994
.9994
.9994
.9995
.9995
.9996
.9996
.9997
.9997
.9997
.9998
.9998
.9998
.9998

43



PROTON STOPPING POWER AND RANGE

SODIUM IODIDE

WNNNNRPRPRPRPRPRPRPOOWOOO-JIJoO U U P> wWWNDNDNNNNREPERPRERERFROWOOOJIOU B WwNDDNDRE R

W — — — — — 3
Il

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

44

F NN NDNDNNDNNDNDNDNDMNDMNDMNDNDNDNDNDMNDMNDMNDNDNDNNRPRPRPRRRRRPRRRRERE OO OO

STOP (e)

.110E+01
.034E+01
.812E+01
.498E+01
.119E+01
.220E+01
.190E+01
.007E+02
.087E+02
.162E+02
.233E+02
.300E+02
.434E+02
.552E+02
.658E+02
.754E+02
.842E+02
.923E+02
.997E+02
.066E+02
.190E+02
.296E+02
.389E+02
.468E+02
.535E+02
.592E+02
.640E+02
.680E+02
.711E+02
.736E+02
.754E+02
.767E+02
.7T74E+02
LTTTE+02
.737E+02
.642E+02
.523E+02
.397E+02
.276E+02
.162E+02
.059E+02
.966E+02

NNDNDNDDNDNWW OO I JOOORRPRERPRERPRERPEREPRERPEPEPEPENDNNDNDNDNDDNDWWW

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,
projected range,
detour factor

g/cm?2

STOP (n)

.564E+00
.313E+00
.108E+00
.937E+00
.792E+00
.556E+00
.369E+00
.217E+00
.089E+00
.979E+00
.884E+00
.799E+00
.626E+00
.489E+00
.379E+00
.286E+00
.208E+00
.140E+00
.081E+00
.029E+00
.410E-01
.688E-01
.086E-01
.573E-01
.130E-01
.743E-01
.402E-01
.097E-01
.825E-01
.579E-01
.355E-01
.151E-01
.963E-01
.791E-01
.098E-01
.596E-01
.214E-01
.912E-01
.666E-01
.463E-01
.291E-01
.143E-01

g/cm2

P NN NDNDNDNNNDNDNDNDMNDMNDMNDNMNDNNDMNDMNDMNNDMNDMNDNDNDNNNRP R R RERRRPRRRRRE OO O WD

MeV

STOP (t)

.466E+01
.365E+01
.123E+01
.792E+01
.398E+01
.475E+01
.427E+01
.029E+02
.108E+02
.182E+02
.252E+02
.318E+02
.450E+02
.567E+02
.671E+02
.767E+02
.854E+02
.934E+02
.008E+02
.077E+02
.199E+02
.305E+02
.397E+02
.475E+02
.542E+02
.599E+02
.647E+02
.686E+02
.717E+02
.741E+02
.759E+02
.T72E+02
.7TT79E+02
.781E+02
.741E+02
.646E+02
.526E+02
.400E+02
.278E+02
.165E+02
.061E+02
.968E+02

PR RPRPRPRPROOJOUO OB DDWWWWWDNDNNMMNNMNNMNMNNNRERRERRPERPRREREOOW-JO U W

RANGE (c)

.644E-05
.654E-05
.525E-05
.300E-05
.004E-05
.264E-05
.381E-05
.040E-04
.133E-04
.220E-04
.303E-04
.380E-04
.561E-04
.727E-04
.881E-04
.026E-04
.165E-04
.297E-04
.423E-04
.546E-04
.780E-04
.001E-04
.214E-04
.419E-04
.618E-04
.813E-04
.003E-04
.191E-04
.376E-04
.559E-04
.741E-04
.922E-04
.102E-04
.282E-04
.185E-04
.112E-04
.079E-04
.094E-04
.016E-03
.129E-03
.247E-03
.371E-03

PR OO -JdJoUdh wwwwwdhdDdNhDNDDNDNDNNRERRERPRPPRPEPRPRER OO DWWNDNERRERE OO

RANGE (p)

.397E-06
.249E-06
.206E-05
.481E-05
.751E-05
.281E-05
.797E-05
.300E-05
.793E-05
.275E-05
.748E-05
.212E-05
.343E-05
.442E-05
.510E-05
.552E-05
.057E-04
.156E-04
.254E-04
.350E-04
.537E-04
.719E-04
.896E-04
.070E-04
.241E-04
.410E-04
.577E-04
.742E-04
.907E-04
.071E-04
.234E-04
.398E-04
.562E-04
.726E-04
.558E-04
.423E-04
.332E-04
.292E-04
.307E-04
.381E-04
.051E-03
.170E-03

DETOUR

.1755
.1987
.2182
.2350
.2500
.2760
.2981
.3175
.3347
.3503
.3645
.3776
.4064
.4310
.4524
L4714
.4883
.5036
.5175
.5302
.5529
.5726
.5899
.6054
.6193
. 6320
.6436
.6543
.6643
.6735
. 6822
.6904
.6981
.7054
L7370
L7625
.7837
.8018
.8174
.8309
.8428
.8532



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

SN DN OO dJdOORRPRRPRRERERPRERFDNNNMNNMDNNNWWWWWSEDNCOOOONdJdJORRRRRRRRRRR R B

.807E+02
.678E+02
.573E+02
.485E+02
.411E+02
.347E+02
.291E+02
.241E+02
.197E+02
.157E+02
.119E+02
.084E+02
.051E+02
.019E+02
.879E+01
.899E+01
.148E+01
.554E+01
.075E+01
.680E+01
.349E+01
.066E+01
.606E+01
.233E+01
.926E+01
.666E+01
.444E+01
.250E+01
.082E+01
.932E+01
.798E+01
.677E+01
.567E+01
.467E+01
.376E+01
.293E+01
.958E+01
.719E+01
.537E+01
.394E+01
.183E+01
.103E+01
.034E+01
.223E+00
.352E+00
.653E+00
.078E+00
.597E+00
.188E+00
.836E+00
.529E+00
.259E+00
.020E+00
.806E+00
.614E+00
.440E+00
.283E+00

P RPRPRPRPRPEPRPEPEPEPEPNDNNDNDNDNDOOMMOTOOTOOOORRPRPEPREPERPRERPEPEPENDNDNDMNNLOWWLWOS DO O0OCO0OO0OCOORFR,RRERRRLRFRRRR

.903E-01
.715E-01
.563E-01
.438E-01
.333E-01
.243E-01
.166E-01
.098E-01
.039E-01
.857E-02
.382E-02
.954E-02
.567E-02
.214E-02
.831E-02
.869E-02
.157E-02
.609E-02
.172E-02
.815E-02
.518E-02
.266E-02
.862E-02
.551E-02
.305E-02
.104E-02
.937E-02
.795E-02
.674E-02
.569E-02
L.477E-02
.396E-02
.323E-02
.258E-02
.200E-02
.147E-02
.413E-03
.005E-03
.977E-03
.192E-03
.069E-03
.652E-03
.301E-03
.742E-03
.316E-03
.980E-03
.707E-03
.482E-03
.293E-03
.131E-03
.991E-03
.869E-03
.762E-03
.667E-03
.581E-03
.505E-03
.435E-03

BEDSDNT OO dJdOORRPRPRPRPREREOMNOMNMNNOMNNONNNNWWWWWEREDTUTATN-JJWF R PR R Rl

.809E+02
.680E+02
.575E+02
.487E+02
.412E+02
.348E+02
.292E+02
.242E+02
.198E+02
.158E+02
.120E+02
.085E+02
.051E+02
.020E+02
.886E+01
.905E+01
.153E+01
.559E+01
.079E+01
.684E+01
.352E+01
.070E+01
.609E+01
.236E+01
.928E+01
.668E+01
.446E+01
.252E+01
.084E+01
.934E+01
.800E+01
.678E+01
.569E+01
.468E+01
.377E+01
.294E+01
.959E+01
.719E+01
.538E+01
.395E+01
.184E+01
.103E+01
.035E+01
.227E+00
.355E+00
.656E+00
.081E+00
.600E+00
.191E+00
.838E+00
.531E+00
.261E+00
.021E+00
.808E+00
.615E+00
.442E+00
.284E+00

P RPRERPRPRPOOJO0O PP WNNMNREPERPRPEPOODUODWNNMNNMNNRERERERRERPRERPREROOJOPWWDNNMNRERERRERP OO OGO DDDWWDNDDNDNDRER

.637E-03
.924E-03
.232E-03
.559E-03
.904E-03
.266E-03
.645E-03
.040E-03
.450E-03
.875E-03
.314E-03
.767E-03
.236E-03
.718E-03
.352E-03
.234E-02
.567E-02
.933E-02
.329E-02
.755E-02
.208E-02
.688E-02
.724E-02
.857E-02
.084E-02
.402E-02
.810E-02
.130E-01
.288E-01
.455E-01
.629E-01
.812E-01
.002E-01
.201E-01
.408E-01
.622E-01
.805E-01
.171E-01
.711E-01
.420E-01
.233E+00
.452E+00
.686E+00
.198E+00
.769E+00
.395E+00
.074E+00
.806E+00
.589E+00
.421E+00
.302E+00
.229E+00
.202E+00
.022E+01
.128E+01
.239E+01
.353E+01

PRPRPRPRPRPOOJOUOD PP WNNDNRERERPRPPOODUOUODWNNMNNRERPRERPRERPERPPOOODUOP WWDNDNMNRERERREPRPOODOGOS DB®DDWWNDDNDMNDNRERRE

.425E-03
.701E-03
.998E-03
.314E-03
.648E-03
.999E-03
.367E-03
.750E-03
.148E-03
.560E-03
.987E-03
.428E-03
.884E-03
.354E-03
.921E-03
.184E-02
.509E-02
.867E-02
.254E-02
.671E-02
.115E-02
.586E-02
.602E-02
.713E-02
.918E-02
.213E-02
.595E-02
.106E-01
.262E-01
.425E-01
.597E-01
.777E-01
.964E-01
.160E-01
.363E-01
.574E-01
.740E-01
.086E-01
.605E-01
.291E-01
.215E+00
.431E+00
.662E+00
.169E+00
.732E+00
.351E+00
.023E+00
.747E+00
.521E+00
.344E+00
.215E+00
.132E+00
.095E+00
.010E+01
.115E+01
.225E+01
.338E+01

.8706
.8843
.8954
.9044
.9119
.9182
.9235
.9281
.9320
.9355
.9385
.9412
.9436
.9457
.9539
.9593
.9631
.9659
.9680
.9697
L9711
.9723
.9741
.9754
.9765
.9774
.9781
.9788
.9793
.9798
.9802
.9806
.9809
.9813
.9815
.9818
.9829
.9836
.9842
.9847
.9854
.9857
.9860
.9864
.9868
.9871
.9873
.9875
.9877
.9879
.9881
.9882
.9883
.9885
.9886
.9887
.9888

45



P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

46

PR PR RPRPRPRERRRRPRPRPBRERRRPRPRPBERERERRPRENNODONDNODNDWW

.670E+00
.248E+00
.940E+00
.705E+00
.521E+00
.371E+00
.249E+00
.146E+00
.984E+00
.863E+00
.769E+00
.695E+00
.635E+00
.586E+00
.546E+00
.511E+00
.483E+00
.458E+00
.437E+00
.419E+00
.403E+00
.389E+00
.319E+00
.303E+00
.305E+00
.315E+00
.340E+00
.366E+00
.391E+00
.414E+00
.435E+00
.454E+00
.471E+00

P NNNDNNWWOJORRFRFRRERPREREPNDDNDNDNDNDNDWWWS O OToyo J oo

.168E-03
.869E-04
.555E-04
.557E-04
.7TT72E-04
.139E-04
.617E-04
.179E-04
.485E-04
.958E-04
.545E-04
.212E-04
.937E-04
.707E-04
.512E-04
.343E-04
.196E-04
.067E-04
.953E-04
.851E-04
.760E-04
.677E-04
.147E-04
.761E-05
.111E-05
.997E-05
.585E-05
.723E-05
.141E-05
.721E-05
.402E-05
.153E-05
.951E-05

PR PR RPRPRPRPRRRRRPRPRPRERRRRPRPRERRERRPRPENNODNONDNODNDWW

.671E+00
.249E+00
.941E+00
.706E+00
.521E+00
.372E+00
.249E+00
.146E+00
.984E+00
.863E+00
.769E+00
.695E+00
.636E+00
.587E+00
.546E+00
.512E+00
.483E+00
.458E+00
.437E+00
.419E+00
.403E+00
.389E+00
.319E+00
.303E+00
.305E+00
.315E+00
.340E+00
.366E+00
.391E+00
.414E+00
.435E+00
.454E+00
.471E+00

oD WNNRERPRPRPOOO_DBDDBDNWWWNNMNRERRPEPREROJIO OO DS WDNDR

.986E+01
.712E+01
.523E+01
.410E+01
.368E+01
.391E+01
.475E+01
.613E+01
.104E+02
.364E+02
.640E+02
.929E+02
.229E+02
.540E+02
.859E+02
.186E+02
.520E+02
.861E+02
.206E+02
.556E+02
.911E+02
.269E+02
.983E+02
.280E+03
.664E+03
.046E+03
.799E+03
.538E+03
.264E+03
.976E+03
.678E+03
.371E+03
.054E+03

oD WNNRERPRPRPOOO_DDMWWWNNMNNRERPEPREROJIO OO DS WDNDR

.965E+01
.684E+01
.487E+01
.367E+01
.317E+01
.331E+01
.406E+01
.536E+01
.094E+02
.353E+02
.627E+02
.914E+02
.212E+02
.521E+02
.838E+02
.164E+02
.496E+02
.834E+02
.178E+02
.526E+02
.879E+02
.236E+02
.934E+02
.274E+03
.657E+03
.038E+03
.790E+03
.528E+03
.252E+03
.964E+03
.665E+03
.357E+03
.040E+03

.9892
.9896
.9899
.9902
.9904
.9906
.9908
.9910
.9913
.9916
.9919
.9921
.9923
.9925
.9927
.9929
.9930
.9932
.9933
.9934
.9936
.9937
.9946
.9953
.9957
.9961
.9966
.9970
.9973
.9975
.9977
.9979
.9980



PROTON STOPPING POWER AND RANGE

MS20 TISSUE SUBSTITUTE

WNNNNNRRPRPRPRPRPRPOOWOOOJIJoOO U U P> WWNDNNDNNNNRERERPRERERFROOWOJIOU D WwNDDNDRE R

W — — — — — 3
Il

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

QU oYY 1 ~J0 0 W WWWWWWOWWWWOWOOOWOoOW-=-IJJIJoOo UUU b DdwwwbdhhNR

STOP (e)

.744E+02
.136E+02
.467E+02
.758E+02
.021E+02
.450E+02
.832E+02
.177E+02
.494E+02
.T79E+02
.043E+02
.288E+02
.781E+02
.198E+02
.560E+02
.882E+02
.167E+02
.420E+02
.644E+02
.844E+02
.193E+02
.487E+02
.728E+02
.920E+02
.064E+02
.168E+02
.237E+02
.278E+02
.294E+02
.288E+02
.264E+02
.223E+02
.169E+02
.104E+02
.666E+02
.145E+02
.620E+02
.128E+02
.683E+02
.286E+02
.933E+02
.621E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm2

projected range,
detour factor

GO JO ORFRFRPRPRPRPRPEPREPEEENDMNDNNDNNDNNDNNWWWSSEDdMTODOODJOORRPRERERERPENDDNDDNDWW

STOP (n)

.897E+01
.143E+01
.668E+01
.335E+01
.087E+01
.736E+01
.497E+01
.322E+01
.188E+01
.081E+01
.934E+00
.205E+00
.812E+00
.816E+00
.064E+00
.474E+00
.997E+00
.603E+00
.272E+00
.989E+00
.529E+00
.171E+00
.884E+00
.648E+00
.451E+00
.283E+00
.138E+00
.011E+00
.900E+00
.801E+00
.713E+00
.633E+00
.562E+00
.496E+00
.241E+00
.064E+00
.336E-01
.332E-01
.534E-01
.884E-01
.338E-01
.874E-01

g/cm2

OO oYY -1 ~J0 0 W WWWWWWOWWWWOOOOoOW=-IJJIJoOOo ULUU & B D WwwbdhNNDDN

MeV

STOP (t)

.134E+02
.450E+02
.733E+02
.991E+02
.230E+02
.623E+02
.982E+02
.310E+02
.612E+02
.888E+02
.142E+02
.380E+02
.859E+02
.266E+02
.621E+02
.937E+02
.217E+02
.466E+02
.687E+02
.884E+02
.228E+02
.518E+02
.757E+02
.946E+02
.088E+02
.190E+02
.259E+02
.298E+02
.313E+02
.306E+02
.281E+02
.239E+02
.185E+02
.119E+02
.679E+02
.155E+02
.629E+02
.137E+02
.690E+02
.292E+02
.940E+02
.627E+02

S wwdhDNdNNNRPERPRPRPRPRPRPRERERERERPRERPRPRPRE OO0 OO s dWWNNMNNMNNMNNERERREROIO

RANGE (c)

.705E-06
.874E-06
.804E-06
.155E-05
.316E-05
.608E-05
.871E-05
.112E-05
.336E-05
.546E-05
.746E-05
.936E-05
.380E-05
.792E-05
.180E-05
.549E-05
.902E-05
.243E-05
.572E-05
.893E-05
.514E-05
.111E-05
.689E-05
.254E-05
.808E-05
.355E-05
.897E-05
.044E-04
.097E-04
.151E-04
.205E-04
.259E-04
.313E-04
.368E-04
.648E-04
.945E-04
.262E-04
.601E-04
.963E-04
.349E-04
.758E-04
.190E-04

S wwdhDNdNNNRPEPRPRPRPRPRPRPRPRPRRPRP OO0 DdwWwwwddDNDNNNREREREPRREREREJIOOGBIDN

RANGE (p)

.681E-06
.019E-06
.318E-06
.566E-06
.766E-06
.005E-05
.220E-05
.424E-05
.617E-05
.802E-05
.980E-05
.151E-05
.558E-05
.941E-05
.306E-05
.655E-05
.992E-05
.318E-05
.636E-05
.946E-05
.548E-05
.129E-05
.695E-05
.248E-05
.792E-05
.330E-05
.864E-05
.395E-05
.925E-05
.046E-04
.099E-04
.152E-04
.206E-04
.260E-04
.538E-04
.833E-04
.148E-04
.485E-04
.845E-04
.229E-04
.636E-04
.067E-04

DETOUR

.4699
.5104
.5424
.5685
.5902
. 6251
.6523
.6742
.6923
L7077
L7211
L7327
L7567
.7755
.7908
.8035
.8143
.8237
.8320
.8393
.8517
.8620
.8707
.8781
.8846
.8904
.8956
.9003
.9045
.9084
.9120
.9153
.9183
.9212
.9332
.9423
.9495
.9554
.9602
.9642
.9676
.9706

47



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

48

1 JJ00WOOWORRFRPRFELPRFRPRERPEPEPEPNNNDNNDNWWSDDDdOOOOOOUOOHDODTIJOOFRFRFRPRFRPRERPREPEPEPENNDNDNDNDNDWWWWWWDSDO

.077E+02
.633E+02
.276E+02
.989E+02
.753E+02
.547E+02
.367E+02
.206E+02
.062E+02
.933E+02
.816E+02
.709E+02
.610E+02
.520E+02
.157E+02
.895E+02
.696E+02
.539E+02
.411E+02
.304E+02
.215E+02
.138E+02
.012E+02
.131E+01
.336E+01
.679E+01
.127E+01
.656E+01
.249E+01
.892E+01
.578E+01
.298E+01
.048E+01
.823E+01
.618E+01
L.432E+01
.702E+01
.194E+01
.819E+01
.529E+01
.110E+01
.953E+01
.820E+01
.607E+01
.443E+01
.313E+01
.208E+01
.120E+01
.046E+01
.824E+00
.274E+00
.793E+00
.368E+00
.991E+00
.653E+00
.348E+00
.072E+00

NN WWWWWDHRDDDOODOUOTODJTOORPREPEPRERPENNMNDNNDNNNNWWWWSDDOOOOJ00ORRERPREPRERENNDNNMNDNNDNNDNDNDNDNDWWWSSO

.132E-01
.563E-01
.113E-01
.748E-01
.444E-01
.188E-01
.968E-01
.778E-01
.611E-01
.464E-01
.333E-01
.216E-01
.111E-01
.016E-01
.647E-01
.396E-01
.213E-01
.074E-01
.639E-02
.751E-02
.017E-02
.399E-02
.418E-02
.673E-02
.086E-02
.612E-02
.221E-02
.892E-02
.613E-02
.371E-02
.161E-02
.976E-02
.812E-02
.665E-02
.533E-02
.414E-02
.958E-02
.649E-02
.426E-02
.257E-02
.018E-02
.303E-03
.567E-03
.403E-03
.522E-03
.833E-03
.277E-03
.820E-03
.438E-03
.113E-03
.833E-03
.590E-03
.376E-03
.187E-03
.018E-03
.867E-03
.730E-03

I JJ00WOOWORrRRPRRFRPRFRPRERPEPEPEPENNNDNNWWSDDEDOOOOOOOUOOHDODTIJO0OOFRRFRPRPRERPEPEPEPENNDNNDNDNDNDNDWWWWWWDNSD_O

.082E+02
.637E+02
.280E+02
.993E+02
.757E+02
.550E+02
.370E+02
.209E+02
.065E+02
.936E+02
.818E+02
.711E+02
.612E+02
.522E+02
.159E+02
.897E+02
.697E+02
.540E+02
.412E+02
.305E+02
.215E+02
.138E+02
.012E+02
.137E+01
.341E+01
.684E+01
.132E+01
.660E+01
.252E+01
.896E+01
.581E+01
.301E+01
.051E+01
.825E+01
.621E+01
.434E+01
.704E+01
.196E+01
.820E+01
.530E+01
.111E+01
.954E+01
.821E+01
.608E+01
.444E+01
.314E+01
.208E+01
.120E+01
.046E+01
.828E+00
.278E+00
.797E+00
.372E+00
.994E+00
.656E+00
.351E+00
.075E+00

N JoouudbdsbdwWwWwWwNhDNDNREFRERPRPRPROJIOPWNRERERPRPPRPOOITOODUOUGGOWWNNMNREREFRPRPOIOOP WONMNDNMNNMNRRPPRPRREREEOOW-JO O

.126E-04
.158E-04
.281E-04
.492E-04
.784E-04
.115E-03
.260E-03
.412E-03
.572E-03
.738E-03
.912E-03
.093E-03
.281E-03
.476E-03
.551E-03
.790E-03
.186E-03
.734E-03
.432E-03
.128E-02
.326E-02
.539E-02
.006E-02
.526E-02
.100E-02
.725E-02
.401E-02
.127E-02
.902E-02
.726E-02
.598E-02
.518E-02
.484E-02
.050E-01
.156E-01
.266E-01
.886E-01
.615E-01
.449E-01
.387E-01
.560E-01
.792E-01
.119E-01
.205E+00
.534E+00
.897E+00
.294E+00
.724E+00
.186E+00
.680E+00
.204E+00
.757E+00
.340E+00
.952E+00
.591E+00
.258E+00
.951E+00

N JoouudbdhbdWWNDNNDNRRERPRPRPOJIOOPWONRERERERPRPPRPOOITOODOUGGOAWWNNRERERPRPOJIOO WONNMNNMNRERPPRPRREREREOOW-JO D

.999E-04
.027E-04
.147E-04
.353E-04
.641E-04
.101E-03
.245E-03
.397E-03
.556E-03
.722E-03
.895E-03
.076E-03
.263E-03
.457E-03
.530E-03
.766E-03
.158E-03
.703E-03
.397E-03
.124E-02
.322E-02
.534E-02
.000E-02
.520E-02
.092E-02
.716E-02
.391E-02
.115E-02
.889E-02
.712E-02
.582E-02
.500E-02
.465E-02
.048E-01
.153E-01
.264E-01
.882E-01
.610E-01
.443E-01
.379E-01
.550E-01
.780E-01
.105E-01
.203E+00
.531E+00
.894E+00
.291E+00
.720E+00
.182E+00
.675E+00
.198E+00
.751E+00
.333E+00
.944E+00
.582E+00
.248E+00
.941E+00

.9752
.9788
.9815
.9837
.9854
.9868
.9880
.9890
.9898
.9905
.9911
.9916
.9921
.9925
.9940
.9950
.9956
.9960
.9963
.9966
.9968
.9970
.9972
.9974
.9975
.9976
L9977
.9978
.9978
.9979
.9979
.9980
.9980
.9980
.9981
.9981
.9982
.9983
.9983
.9983
.9984
.9984
.9985
.9985
.9985
.9985
.9986
.9986
.9986
.9986
.9986
.9987
.9987
.9987
.9987
.9987
.9987



P O -Jo U d WNNEFEREFEF OWWOWOWMOJI~JoouudhbdbwwhhdhDNDNDRE PR

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04

NNNNDNNERPREPRPRERPRERPENNDNDNDNDNNNNNNDNNDNDNDNDNDNDNDWWWWS ST

.008E+00
.283E+00
.757E+00
.359E+00
.046E+00
.795E+00
.588E+00
.416E+00
.145E+00
.942E+00
.786E+00
.662E+00
.562E+00
.480E+00
.412E+00
.354E+00
.306E+00
.264E+00
.228E+00
.195E+00
.167E+00
.142E+00
.004E+00
.956E+00
.940E+00
.938E+00
.951E+00
.971E+00
.993E+00
.013E+00
.033E+00
.051E+00
.068E+00

WWE DT ONORRPRPNWWWWWEAEDSDDUTUTOON-JWWORRFRRRERFEN

.208E-03
.856E-03
.603E-03
.411E-03
.262E-03
.141E-03
.042E-03
.595E-04
.287E-04
.299E-04
.526E-04
.904E-04
.393E-04
.966E-04
.603E-04
.290E-04
.019E-04
.780E-04
.569E-04
.381E-04
.212E-04
.060E-04
.086E-04
.591E-04
.289E-04
.086E-04
.291E-05
.726E-05
.670E-05
.907E-05
.331E-05
.878E-05
.514E-05

NNNNNERPRPEPRPRERPRERPERENNDNDNDNNNNNNNDNNDNDNDNDNDNDWWWWS SO O

.010E+0Q0
.285E+00
.759E+00
.360E+00
.047E+00
.796E+00
.589E+00
.417E+00
.146E+00
.943E+00
.787E+00
.663E+00
.563E+00
.480E+00
.412E+00
.355E+00
.306E+00
.264E+00
.228E+00
.196E+00
.168E+00
.143E+00
.004E+0Q0
.956E+00
.940E+00
.938E+00
.951E+00
.971E+00
.993E+00
.013E+00
.033E+00
.051E+00
.068E+00

BB W WNNEPERPRPEPOUOWWNNMNNNNNRERRRRPRPOODOO R WWDNDDNDRR

.180E+01
.625E+01
.125E+01
.675E+01
.270E+01
.909E+01
.587E+01
.301E+01
.829E+01
.474E+01
.022E+02
.206E+02
.397E+02
.596E+02
.800E+02
.010E+02
.225E+02
.444E+02
.666E+02
.892E+02
.122E+02
.354E+02
.781E+02
.311E+02
.088E+03
.346E+03
.860E+03
.370E+03
.875E+03
.374E+03
.868E+03
.358E+03
.844E+03

BB W WDNDNEPERPRPEPOUOWWNNMNNNNRERERRERRRPROODOG R WWDNDDNDRR

.179E+01
.623E+01
.122E+01
.671E+01
.267E+01
.904E+01
.582E+01
.295E+01
.822E+01
.466E+01
.021E+02
.205E+02
.396E+02
.594E+02
.799E+02
.008E+02
.223E+02
.442E+02
.664E+02
.890E+02
.119E+02
.351E+02
.T7T7TE+02
.306E+02
.087E+03
.345E+03
.860E+03
.369E+03
.874E+03
.373E+03
.867E+03
.357E+03
.842E+03

.9988
.9988
.9988
.9988
.9989
.9989
.9989
.9989
.9990
.9990
.9990
.9991
.9991
.9991
.9991
.9991
.9992
.9992
.9992
.9992
.9992
.9992
.9994
.9994
.9995
.9995
.9996
.999%¢6
.9997
.9997
.9997
.9997
.9998
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PROTON STOPPING POWER AND RANGE

BONE, COMPACT (ICRU)

WNNNNRPRPRPRPRPRPRPOOWOOO-JIJoO U U P> wWWNDNDNNNNREPERPRERERFROWOOOJIOU B WwNDDNDRE R

W — — — — — 3
Il

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

50

GO U U011 JJ~J00WWJIJIJIJIJIJIJoooOoOoouuu b wwwwdhhhdhhDNDeE e

STOP (e)

.416E+02
.734E+02
.002E+02
.238E+02
.452E+02
.813E+02
.133E+02
.422E+02
.688E+02
.931E+02
.156E+02
.368E+02
.790E+02
.152E+02
.470E+02
.753E+02
.007E+02
.234E+02
.438E+02
.621E+02
.942E+02
.210E+02
.432E+02
.609E+02
.748E+02
.852E+02
.926E+02
.976E+02
.003E+02
.011E+02
.003E+02
.979E+02
.944E+02
.899E+02
.564E+02
.145E+02
.714E+02
.305E+02
.932E+02
.597E+02
.300E+02
.035E+02

Proton kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g
csda range,

g/cm?2

projected range,
detour factor

OO JdJOORFRRPRRPRERERRERPREFERENNDMDNONNWWWED™SDUTCONNO®OWORRRRFERRNDNDW

STOP (n)

.228E+01
.629E+01
.248E+01
.978E+01
.776E+01
.488E+01
.290E+01
.144E+01
.031E+01
.414E+00
.675E+00
.056E+00
.869E+00
.014E+00
.366E+00
.856E+00
.442E+00
.099E+00
.810E+00
.562E+00
.159E+00
.844E+00
.591E+00
.382E+00
.207E+00
.058E+00
.929E+00
.817E+00
.717E+00
.629E+00
.550E+00
.479E+00
.415E+00
.356E+00
.128E+00
.684E-01
.508E-01
.602E-01
.880E-01
.291E-01
.797E-01
.377E-01

g/cm2

GO U U011 JJJ000WWwJJIJIJIJIIJoooooouuu bbb wwwbdhdhhDdhhDNheR

MeV

STOP (t)

.738E+02
.997E+02
.227TE+02
.436E+02
.629E+02
.962E+02
.262E+02
.537E+02
.791E+02
.025E+02
.243E+02
.449E+02
.859E+02
.212E+02
.523E+02
.802E+02
.051E+02
.275E+02
.476E+02
.657E+02
.974E+02
.239E+02
.457E+02
.633E+02
.770E+02
.872E+02
.946E+02
.994E+02
.020E+02
.027E+02
.018E+02
.994E+02
.958E+02
.912E+02
.575E+02
.154E+02
.722E+02
.312E+02
.939E+02
.604E+02
.306E+02
.041E+02

S wWwwwNDdNNdNRPERPRPRPRERERERERERPRRPRPRPRPRPRPRPRPROOOIJIJOOOC O O DdWWWNDNNDMNNNRERRRE O

RANGE (c)

.040E-06
.701E-06
.207E-05
.422E-05
.619E-05
.977E-05
.298E-05
.592E-05
.865E-05
.121E-05
.363E-05
.593E-05
.129E-05
.626E-05
.091E-05
.533E-05
.954E-05
.360E-05
.752E-05
.133E-05
.866E-05
.569E-05
.249E-05
.912E-05
.056E-04
.120E-04
.183E-04
.246E-04
.308E-04
.371E-04
.433E-04
.495E-04
.558E-04
.621E-04
.944E-04
.283E-04
.643E-04
.027E-04
.436E-04
.869E-04
.328E-04
.812E-04

B WwWwNhDNdNNNRPERPRPRPERERRERERERERPRPRPRRERE OO0 00O P>WWNDNDNMNNNNNERRROODOGB®IDN

RANGE (p)

.977E-06
.471E-06
.934E-06
.351E-06
.722E-06
.134E-05
.383E-05
.619E-05
.844E-05
.060E-05
.268E-05
.468E-05
.944E-05
.394E-05
.821E-05
.232E-05
.627E-05
.009E-05
.381E-05
.744E-05
.447E-05
.125E-05
.783E-05
.427E-05
.059E-05
.683E-05
.030E-04
.092E-04
.153E-04
.214E-04
.275E-04
.337E-04
.399E-04
.461E-04
.779E-04
.115E-04
.472E-04
.853E-04
.259E-04
.689E-04
.145E-04
.626E-04

DETOUR

L4228
.4609
.4916
.5171
.5387
.5740
.6018
.6246
.6437
.6600
.6743
.6869
L7129
.7336
.7506
.7648
L7770
.7876
L7970
.8053
.8196
.8314
.8415
.8502
.8578
.8646
.8706
.8761
.8812
.8858
.8900
.8940
.8977
.9011
.9155
.9265
.9353
.9425
.9485
.9535
.9578
.9614



PO WOowWOowW-JJoOoOuUulUuld Pd»WWNNNREPERERPRERPRERPOOWOOI~JOO O UudDdWWNDNNDNNMNNNRERPRERPREOWOOGDWOWDW-IJoo Uuru s & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

N1 1 J0WWOORRFRPFEFRFRPRFEPEPREPEPNNNDNWWSDDDdDOODOOOOOHDDDTIJOOFRFRFRPRPRERPRERPRERPENNDNNDNDNDNDNDDNWWWWWSD

.590E+02
.230E+02
.933E+02
.683E+02
.469E+02
.281E+02
.116E+02
.969E+02
.837E+02
.718E+02
.610E+02
.511E+02
.420E+02
.337E+02
.003E+02
.763E+02
.580E+02
.435E+02
.317E+02
.219E+02
.136E+02
.065E+02
.484E+01
.571E+01
.834E+01
.224E+01
.711E+01
.272E+01
.892E+01
.560E+01
.266E+01
.005E+01
.7T71E+01
.560E+01
.368E+01
.194E+01
.509E+01
.032E+01
.678E+01
.405E+01
.009E+01
.861E+01
.735E+01
.533E+01
.378E+01
.254E+01
.154E+01
.071E+01
.000E+01
.398E+00
.874E+00
.416E+00
.012E+00
.652E+00
.329E+00
.039E+00
.776E+00

NN DNDWWWWWDR DB PPOUOTOJTOOORPERERPENNMNDNNDNNNNNWWWWSDDOOUOUOJ000WOOORREPRERPRERENDNDNNDNDNDDNDDNDWWWS DS

.704E-01
.187E-01
.778E-01
.445E-01
.169E-01
.935E-01
.735E-01
.561E-01
.409E-01
.275E-01
.155E-01
.048E-01
.952E-01
.864E-01
.526E-01
.295E-01
.127E-01
.986E-02
.973E-02
.153E-02
.474E-02
.903E-02
.994E-02
.303E-02
.759E-02
.318E-02
.955E-02
.649E-02
.388E-02
.163E-02
.967E-02
.795E-02
.641E-02
.505E-02
.382E-02
.271E-02
.844E-02
.554E-02
.345E-02
.187E-02
.619E-03
.793E-03
.100E-03
.003E-03
.173E-03
.522E-03
.998E-03
.567E-03
.205E-03
.898E-03
.633E-03
.403E-03
.201E-03
.022E-03
.862E-03
.719E-03
.590E-03

O~ JJ0WWOWOORrRFRPREFEPFRFEPREPEPPEPEPNNDNNWWSDDDDdDOODOOOOOHDODDTIJOOFRFRFRPRERPREPRPRERPEPENNDNNDNDNDNDNDDNDNWWWWWSD

.595E+02
.234E+02
.937E+02
.687E+02
.472E+02
.284E+02
.119E+02
.972E+02
.840E+02
.720E+02
.612E+02
.513E+02
.422E+02
.339E+02
.005E+02
.764E+02
.581E+02
.436E+02
.318E+02
.220E+02
.137E+02
.065E+02
.490E+01
.576E+01
.838E+01
.228E+01
.715E+01
.276E+01
.896E+01
.563E+01
.269E+01
.008E+01
.7T74E+01
.562E+01
.371E+01
.196E+01
.511E+01
.033E+01
.679E+01
.406E+01
.010E+01
.861E+01
.736E+01
.534E+01
.378E+01
.255E+01
.155E+01
.071E+01
.001E+01
.401E+00
.878E+00
.420E+00
.015E+00
.655E+00
.332E+00
.042E+00
.778E+00

oO~JooudbdbdWWNDNNNRERPPRPROOODODDPD», WNRERERREPRPRPPRPROOIOODOUOOWWNNRERERREPRPRPOOODUOWNNDMNMNRERERREREREREREREWOOWO O

.852E-04
.987E-04
.212E-04
.526E-04
.092E-03
.241E-03
.397E-03
.561E-03
.733E-03
.913E-03
.101E-03
.296E-03
.499E-03
.709E-03
.867E-03
.200E-03
.699E-03
.361E-03
.018E-02
.215E-02
.428E-02
.655E-02
.153E-02
.708E-02
.319E-02
.984E-02
.702E-02
.473E-02
.295E-02
.169E-02
.093E-02
.067E-02
.009E-01
.116E-01
.228E-01
.345E-01
.999E-01
.768E-01
.647E-01
.633E-01
.917E-01
.211E-01
.602E-01
.267E+00
.612E+00
.993E+00
.408E+00
.858E+00
.342E+00
.858E+00
.405E+00
.984E+00
.593E+00
.231E+00
.899E+00
.595E+00
.319E+00

Oo~JooudbdbdWWNDNNNRERPPRPROOODODPD» WNREFRERERPRPRPPRPOOIOODOOWWNNRERERRERPPRPOODUOWNNDMNMNRERERRERPREREREREWOOWO O

.661E-04
.789E-04
.009E-04
.316E-04
.071E-03
.218E-03
.374E-03
.538E-03
.709E-03
.888E-03
.075E-03
.270E-03
.472E-03
.681E-03
.835E-03
.163E-03
.658E-03
.315E-03
.013E-02
.210E-02
.422E-02
.648E-02
.145E-02
.699E-02
.308E-02
.971E-02
.687E-02
.456E-02
.276E-02
.148E-02
.069E-02
.041E-02
.006E-01
.113E-01
.225E-01
.341E-01
.994E-01
.761E-01
.638E-01
.622E-01
.902E-01
.193E-01
.582E-01
.265E+00
.609E+00
.989E+00
.404E+00
.853E+00
.335E+00
.850E+00
.397E+00
.974E+00
.582E+00
.220E+00
.886E+00
.581E+00
.304E+00

.9673
.9718
.9752
.9780
.9802
.9821
.9836
.9849
.9860
.9870
.9878
.9885
.9891
.9897
.9917
.9930
.9938
.9945
.9949
.9953
.9955
.9958
.9961
.9963
.9965
.9967
.9968
.9969
.9970
.9971
.9971
.9972
.9972
.9973
.9973
.9973
.9975
.9976
.9976
.9977
.9978
.9978
.9978
.9979
.9979
.9980
.9980
.9980
.9981
.9981
.9981
.9981
.9981
.9982
.9982
.9982
.9982
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
.500E+03
.000E+03
.500E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+03
.000E+04
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.760E+00
.068E+00
.566E+00
.185E+00
.886E+00
.645E+00
.448E+00
.283E+00
.024E+00
.830E+00
.680E+00
.561E+00
.466E+00
.385E+00
.318E+00
.261E+00
.212E+00
.171E+00
.135E+00
.103E+00
.076E+00
.051E+00
.916E+00
.869E+00
.854E+00
.852E+00
.865E+00
.885E+00
.907E+00
.927E+00
.947E+00
.965E+00
.982E+00

WwWwbh oI REPREPEPNWOWWWWWSDdMdMOUODOUODOODOTIOORFRRERPRERREDN

.095E-03
.762E-03
.522E-03
.340E-03
.198E-03
.084E-03
.902E-04
.116E-04
.874E-04
.936E-04
.202E-04
.612E-04
.126E-04
.720E-04
.375E-04
.079E-04
.820E-04
.594E-04
.393E-04
.215E-04
.054E-04
.910E-04
.984E-04
.513E-04
.227E-04
.033E-04
.889E-05
.400E-05
.396E-05
.670E-05
.122E-05
.692E-05
.345E-05

P RPRERPRPRPREPRPEPRPEPRPRPRPEPRPERPRERNDNNDNDNDNNNDNNNDNNNNDNNDNNDNDNDNDWWWWWSSOO

.762E+00
.070E+0Q0
.567E+00
.186E+00
.887E+00
.646E+00
.449E+00
.284E+00
.024E+00
.830E+00
.681E+00
.562E+00
.466E+00
.386E+00
.318E+00
.261E+00
.213E+00
.171E+00
.135E+00
.103E+00
.076E+00
.052E+00
.916E+00
.869E+00
.854E+00
.852E+00
.865E+00
.885E+00
.907E+00
.927E+00
.947E+00
.965E+00
.982E+00

Gad d W WwWwNhREREEPREPOOODWWWNDNNMNNMNDNNNRERERERERROOJIODDWNDDNDRERE

.234E+01
.698E+01
.218E+01
.791E+01
.411E+01
.076E+01
.782E+01
.525E+01
.115E+01
.826E+01
.064E+02
.255E+02
.454E+02
.660E+02
.873E+02
.092E+02
.315E+02
.543E+02
.TT6E+02
.012E+02
.251E+02
.493E+02
.030E+02
.677E+02
.137E+03
.406E+03
.945E+03
.478E+03
.005E+03
.527E+03
.043E+03
.554E+03
.061E+03

GaddwWwwWwNhREREREPEPRPOOODWWWNDNNMDNNMNDNNNREREREPERERREROOJIODDWNDNDRER

.232E+01
.695E+01
.215E+01
.786E+01
.406E+01
.070E+01
.774E+01
.517E+01
.104E+01
.814E+01
.063E+02
.254E+02
.452E+02
.658E+02
.871E+02
.089E+02
.312E+02
.540E+02
.T72E+02
.008E+02
.247E+02
.490E+02
.025E+02
.670E+02
.136E+03
.406E+03
.944E+03
.477E+03
.004E+03
.526E+03
.042E+03
.553E+03
.059E+03

.9983
.9983
.9984
.9984
.9984
.9985
.9985
.9985
.9986
.9986
.9987
.9987
.9987
.9988
.9988
.9988
.9988
.9989
.9989
.9989
.9989
.9990
.9991
.9992
.9993
.9993
.9994
.9995
.9995
.9996
.9996
.9996
.9997
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

STOPPING POWER

Electrons in HYDROGEN

Density,
8.3748E-05

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

W W w s b DD SO O O oy O 1 o e e i i el e el P NNDNDDNDWWSO

wWwwwwwww

iy

.124E+01
.271E+01
.681E+01
.249E+01
.916E+01
.439E+01
.110E+01
.870E+01

.687E+01
.542E+01
.424E+01
.327E+01
.245E+01
.114E+01
.015E+01
.367E+00

.737E+00
.590E+00
.818E+00
.265E+00
.851E+00
.274E+00
.897E+00
.635E+00

.445E+00
.302E+00
.193E+00
.108E+00
.041E+00
.945E+00
.883E+00
.842E+00

.815E+00
.787E+00
.788E+00
.802E+00
.823E+00
.873E+00
.924E+00
.973E+00

.020E+00

DWW NN NN S e [l = e S S S = R R Rt

NP = P 0o oy ul

N

.702E-04
.793E-04
.881E-04
.964E-04
.004E-03
.019E-03
.034E-03
.048E-03

.061E-03
.075E-03
.088E-03
.101E-03
.113E-03
.138E-03
.164E-03
.190E-03

.216E-03
.285E-03
.357E-03
.433E-03
.511E-03
.677E-03
.852E-03
.037E-03

.232E-03
.436E-03
.648E-03
.869E-03
.096E-03
.573E-03
.076E-03
.603E-03

.152E-03
.614E-03
.190E-03
.862E-03
.162E-02
.534E-02
.931E-02
.348E-02

.782E-02

W W W DD S 01O oy Y O orrRrFRFrRFRRFRRPRE P NNNDNDWWSO

wWwwwwwww

iy

.124E+01
.271E+01
.682E+01
.249E+01
.916E+01
.439E+01
.110E+01
.870E+01

.687E+01
.542E+01
.424E+01
.327E+01
.245E+01
.114E+01
.015E+01
.368E+00

.738E+00
.591E+00
.820E+00
.267E+00
.852E+00
.276E+00
.899E+00
.637E+00

.447E+00
.305E+00
.196E+00
.111E+00
.044E+00
.949E+00
.887E+00
.846E+00

.821E+00
.794E+00
.796E+00
.812E+00
.835E+00
.888E+00
.943E+00
.997E+00

.047E+00

R PP P O0oJdo ad WNEFE PP OO adh WNDNRE P R 30 wWwNhDN P

O J o wbdhDN

NeJ

I, ev
19.2

CSDA
RANGE

g/cm2

.076E-04
.613E-04
.245E-04
.970E-04
.783E-04
.667E-04
.878E-04
.040E-03

.322E-03
.633E-03
.970E-03
.334E-03
.724E-03
.575E-03
.517E-03
.544E-03

.650E-03
.733E-03
.322E-02
.705E-02
.118E-02
.021E-02
.007E-02
.057E-02

.159E-02
.303E-02
.480E-02
.684E-02
.091E-01
.342E-01
.597E-01
.856E-01

.117E-01
.774E-01
.433E-01
.090E-01
.744E-01
.039E-01
.316E-01
.576E-01

.819E-01

RADIATION

OO wWwwwhdN [N e sl e BN N | Y OY U DWW WP PP

NN PP oo

w

YIELD

.029E-05
.242E-05
.450E-05
.654E-05
.854E-05
.246E-05
.628E-05
.003E-05

.371E-05
.733E-05
.091E-05
.443E-05
.791E-05
.476E-05
.147E-05
.807E-05

.457E-05
.051E-05
.061E-04
.215E-04
.367E-04
.670E-04
.971E-04
.273E-04

.577E-04
.884E-04
.194E-04
.508E-04
.825E-04
.471E-04
.133E-04
.810E-04

.501E-04
.289E-04
.016E-03
.209E-03
.409E-03
.824E-03
.257E-03
.703E-03

.162E-03

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O OO OO oo

(@}

.000E+00
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.063E+00
.103E+00
.140E+00
.175E+00
.238E+00
.295E+00
.345E+00

.390E+00
.488E+00
.569E+00
.638E+00
.698E+00
.799E+00
.881E+00
.951E+00

.010E+00
.055E+00
.090E+00
.119E+00
.144E+00
.183E+00
.213E+00
.238E+00

.259E+00
.301E+00
.333E+00
.359E+00
.381E+00
.417E+00
.446E+00
.470E+00

.491E+00
.509E+00
.525E+00
.540E+00
.553E+00
.577E+00
.597E+00
.616E+00

.632E+00

O WNhDNDNDE - = = 00 ~J o U U W W NDNRE P = ~N oUW W
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.230E-02
.693E-02
.166E-02
.650E-02
.647E-02
.675E-02
.731E-02

.809E-02
.159E-01
.448E-01
.744E-01
.046E-01
.667E-01
.305E-01
.955E-01

.615E-01
.283E-01
.959E-01
.640E-01
.326E-01
.713E-01
.011E+00
.153E+00

.295E+00
.654E+00
.017E+00
.383E+00
.752E+00
.496E+00
.246E+00
.001E+00

.760E+00
.522E+00
.286E+00
.053E+00
.821E+00
.036E+01
.191E+01
.346E+01

.502E+01

= O 00 0 J ~J oy O oy oy oY U1 O O O U1 (€2 G2 NG RSN ST D TN BB DD D DD

e N N a a

N

.095E+00
.140E+00
.182E+00
.222E+00
.295E+00
.361E+00
.422E+00

.479E+00
.604E+00
.714E+00
.812E+00
.903E+00
.065E+00
.212E4+00
.347E+00

.471E+00
.583E+00
.686E+00
.783E+00
.876E+00
.054E+00
.224E+00
.390E+00

.554E+00
.955E+00
.350E+00
.742E+00
.133E+00
.913E+00
.692E+00
.047E+01

.125E+01
.203E+01
.281E+01
.359E+01
.437E4+01
.594E+01
.751E+01
.908E+01

.065E+01

B W wdhhNDDN R i el el e = = BN O R @ 0] ~ oUW W NN [N e e e el e e

QO 0 1 o oy o U Ul

NeJ

.105E+00
.226E+00
.346E+00
.465E+00
.700E+00
.931E+00
.159E+00

.383E+00
.934E+00
.470E+00
.995E+00
.510E+00
.513E+00
.486E+00
.433E+00

.357E+00
.261E+00
.015E+01
.102E+01
.188E+01
.355E+01
.518E+01
.677E+01

.831E+01
.202E+01
.551E+01
.883E+01
.198E+01
.785E+01
.322E+01
.819E+01

.279E+01
.709E+01
.112E+01
.490E+01
.848E+01
.508E+01
.107E+01
.654E+01

.157E4+01
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.631E-03
.108E-03
.593E-03
.084E-03
.083E-03
.101E-03
.134E-03

.178E-03
.183E-02
.451E-02
.722E-02
.994E-02
.540E-02
.084E-02
.625E-02

.161E-02
.693E-02
.221E-02
.745E-02
.264E-02
.289E-02
.293E-02
.277E-02

.024E-01
.255E-01
.473E-01
.679E-01
.873E-01
.231E-01
.552E-01
.842E-01

.106E-01
.347E-01
.568E-01
.771E-01
.960E-01
.298E-01
.593E-01
.853E-01

.084E-01
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.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.249E-02
.872E-02
.504E-01
.451E-01
.459E-01
.514E-01
.512E-01
.405E-01

.118E+00
.513E+00
.849E+00
.140E+00
.396E+00
.828E+00
.186E+00
.489E+00

.753E+00
.987E+00
.196E+00
.385E+00
.559E+00
.866E+00
.132E+00
.367E+00

.577E+00
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

STOPPING POWER

Electrons in HELIUM

Density,
1.6632E-04

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

PR RERRPRPRPREPEDNDDN NDNODNDNDDNDWWS S OOy Y O [co BNl - i A
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.267E+01
.898E+01
.642E+01
.453E+01
.307E4+01
.097E+01
.521E+00
.457E+00

.642E+00
.996E+00
.471E+00
.035E+00
.669E+00
.084E+00
.638E+00
.287E+00

.003E+00
.486E+00
.137E+00
.887E+00
.700E+00
.439E+00
.269E+00
.150E+00

.064E+00
.000E+0QO0
.952E+00
.914E+00
.884E+00
.842E+00
.815E+00
.798E+00

.787E+00
.777E+00
.780E+00
.789E+00
.801E+00
.827E+00
.854E+00
.880E+00

.903E+00
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.885E-04
.941E-04
.995E-04
.005E-03
.010E-03
.020E-03
.029E-03
.039E-03

.048E-03
.057E-03
.066E-03
.075E-03
.084E-03
.101E-03
.119E-03
.138E-03

.157E-03
.207E-03
.260E-03
.316E-03
.375E-03
.499E-03
.632E-03
.774E-03

.924E-03
.081E-03
.245E-03
.416E-03
.592E-03
.961E-03
.350E-03
.757E-03

.180E-03
.306E-03
.515E-03
.793E-03
.132E-03
.196E-02
.495E-02
.809E-02

.134E-02
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.267E+01
.898E+01
.642E+01
.453E+01
.307E4+01
.097E+01
.522E+00
.458E+00

.643E+00
.997E+00
.472E+00
.037E+00
.670E+00
.085E+00
.639E+00
.288E+00

.004E+00
.487E+00
.139E+00
.889E+00
.701E+00
.441E+00
.270E+00
.152E+00

.066E+00
.002E+00
.954E+00
.916E+00
.887E+00
.845E+00
.818E+00
.801E+00

.791E+00
.782E+00
.787E+00
.797E+00
.810E+00
.839E+00
.869E+00
.898E+00

.925E+00
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CSDA
RANGE

g/cm?2

.467E-04
.678E-04
.098E-04
.721E-04
.537E-04
.273E-03
.764E-03
.322E-03

.945E-03
.630E-03
.374E-03
.174E-03
.029E-03
.896E-03
.958E-03
.220E-02

.462E-02
.134E-02
.891E-02
.723E-02
.619E-02
.574E-02
.702E-02
.097E-01

.334E-01
.580E-01
.833E-01
.092E-01
.355E-01
.891E-01
.437E-01
.990E-01

.547E-01
.948E-01
.349E-01
.744E-01
.013E+00
.287E+00
.557E+00
.822E+00

.084E+00

RADIATION

PP PP O o U O W WD DN
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YIELD

.412E-05
.890E-05
.352E-05
.802E-05
.242E-05
.096E-05
.923E-05
.727E-05

.510E-05
.277E-05
.029E-05
.766E-05
.049E-04
.191E-04
.328E-04
.462E-04

.593E-04
.910E-04
.215E-04
.511E-04
.800E-04
.363E-04
.914E-04
.457E-04

.997E-04
.536E-04
.076E-04
.619E-04
.165E-04
.269E-04
.389E-04
.053E-03

.168E-03
.465E-03
.773E-03
.089E-03
.414E-03
.085E-03
.779E-03
.491E-03

.218E-03

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

OO OO OO oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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o

.000E+00

55
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.926E+00
.946E+00
.965E+00
.983E+00
.015E+00
.043E+00
.069E+00

.092E+00
.141E+00
.182E+00
.216E+00
.247E+00
.297E+00
.339E+00
.374E+00

.405E+00
.432E+00
.456E+00
.478E+00
.498E+00
.533E+00
.564E+00
.589E+00

.609E+00
.644E+00
.668E+00
.686E+00
.700E+00
.722E+00
.738E+00
.752E+00

.763E+00
.773E+00
.781E+00
.789E+00
.796E+00
.808E+00
.818E+00
.828E+00

.836E+00
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.469E-02
.813E-02
.165E-02
.523E-02
.260E-02
.018E-02
.793E-02

.584E-02
.617E-02
.071E-01
.286E-01
.505E-01
.952E-01
.410E-01
.875E-01

.346E-01
.822E-01
.303E-01
.786E-01
.272E-01
.252E-01
.239E-01
.231E-01

.229E-01
.174E+00
.427E+00
.681E+00
.937E+00
.451E+00
.967E+00
.486E+00

.006E+00
.527E+00
.049E+00
.573E+00
.097E+00
.147E+00
.199E+00
.253E+00

.031E+01
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.950E+00
.974E+00
.997E+00
.018E+00
.057E4+00
.093E+00
.126E+00

.157E+00
.227E+00
.289E+00
.345E+00
.397E+00
.493E+00
.580E+00
.662E+00

.739E+00
.814E+00
.886E+00
.956E+00
.025E+00
.158E+00
.288E+00
.412E+00

.532E+00
.818E+00
.095E+00
.367E+00
.637E+00
.173E+00
.705E+00
.237E+00

.768E+00
.300E+00
.831E+00
.362E+00
.892E+00
.955E+00
.102E+01
.208E+01

.314E+01

O O J o U b b W W w NN PP PO Joyu W w NN N
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.342E+00
.597E+00
.848E+00
.098E+00
.588E+00
.070E+00
.544E+00

.011E+00
.151E4+00
.258E+00
.337E+00
.391E+00
.144E+01
.341E4+01
.531E+01

.717E4+01
.897E+01
.072E+01
.243E+01
.410E+01
.734E+01
.044E+01
.343E+01

.631E+01
.311E+01
.943E+01
.534E+01
.090E+01
.110E+01
.030E+01
.868E+01

.637E+01
.035E+02
.101E+02
.163E+02
.221E+02
.327E+02
.422E+02
.509E+02

.588E+02
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.957E-03
.707E-03
.465E-03
.231E-03
.781E-03
.135E-02
.293E-02

.453E-02
.855E-02
.258E-02
.662E-02
.064E-02
.863E-02
.651E-02
.426E-02

.187E-02
.933E-02
.665E-02
.382E-02
.085E-02
.045E-01
.176E-01
.301E-01

.423E-01
.708E-01
.970E-01
.213E-01
.439E-01
.844E-01
.200E-01
.514E-01

.794E-01
.047E-01
.275E-01
.482E-01
.672E-01
.008E-01
.297E-01
.547E-01

.768E-01
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.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.142E-02

.842E-02
.879E-01
.234E-01
.535E-01
.696E-01
.356E+00
.688E+00
.976E+00

.230E+00
.457E+00
.661E+00
.847E+00
.017E+00
.321E+00
.584E+00
.818E+00

.027E+00
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MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

Electrons in AMORPHOUS CARBON

STOPPING POWER

Density,
2.0000E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g
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.999E+01
.682E+01
.460E+01
.296E+01
.169E+01
.849E+00
.572E+00
.631E+00

.908E+00
.334E+00
.866E+00
.478E+00
.150E+00
.626E+00
.226E+00
.910E+00

.654E+00
.187E+00
.871E+00
.643E+00
.472E+00
.234E+00
.076E+00
.966E+00

.886E+00
.826E+00
.7T79E+00
.742E+00
.713E+00
.670E+00
.641E+00
.622E+00

.608E+00
.590E+00
.584E+00
.585E+00
.588E+00
.599E+00
.612E+00
.625E+00

.637E+00
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.150E-03
.161E-03
.168E-03
.172E-03
.176E-03
.184E-03
.194E-03
.204E-03

.215E-03
.228E-03
.241E-03
.255E-03
.270E-03
.303E-03
.337E-03
.375E-03

.414E-03
.523E-03
.640E-03
.764E-03
.896E-03
.179E-03
.489E-03
.820E-03

.173E-03
.545E-03
.935E-03
.340E-03
.759E-03
.637E-03
.559E-03
.523E-03

.053E-02
.318E-02
.602E-02
.901E-02
.213E-02
.870E-02
.561E-02
.281E-02

.026E-02
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.999E+01
.682E+01
.461E+01
.296E+01
.169E+01
.852E+00
.575E+00
.635E+00

.911E+00
.337E+00
.869E+00
.481E+00
.153E+00
.629E+00
.229E+00
.913E+00

.657E+00
.190E+00
.874E+00
.647E+00
.476E+00
.238E+00
.081E+00
.971E+00

.891E+00
.831E+00
.785E+00
.749E+00
.720E+00
.678E+00
.650E+00
.631E+00

.619E+00
.603E+00
.600E+00
.604E+00
.610E+00
.628E+00
.648E+00
.668E+00

.688E+00
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CSDA
RANGE

g/cm?2

.845E-04
.214E-04
.813E-04
.634E-04
.667E-04
.435E-03
.980E-03
.600E-03

.289E-03
.045E-03
.866E-03
.748E-03
.690E-03
.742E-03
.101E-02
.347E-02

.611E-02
.346E-02
.174E-02
.082E-02
.059E-02
.191E-02
.513E-02
.198E-01

.458E-01
.727E-01
.003E-01
.286E-01
.575E-01
.164E-01
.765E-01
.375E-01

.991E-01
.544E-01
.106E-01
.667E-01
.122E+00
.431E+00
.736E+00
.038E+00

.336E+00

RADIATION

P P = 00 0 Jo Ul BB W W W NN NN PP PP
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YIELD

.740E-05
.045E-04
.208E-04
.365E-04
.518E-04
.809E-04
.088E-04
.356E-04

.614E-04
.865E-04
.110E-04
.348E-04
.581E-04
.033E-04
.468E-04
.889E-04

.299E-04
.278E-04
.208E-04
.099E-04
.959E-04
.061E-03
.220E-03
.374E-03

.526E-03
.677E-03
.827E-03
.976E-03
.127E-03
.428E-03
.733E-03
.042E-03

.355E-03
.155E-03
.981E-03
.831E-03
.702E-03
.497E-03
.035E-02
.225E-02

.418E-02

DENSITY
EFFECT
DELTA

.143E-03
.761E-03
.410E-03
.090E-03
.800E-03
.307E-03
.927E-03
.655E-03

O ~J o0 & D WD DN

.149E-02
.342E-02
.544E-02
.756E-02
.976E-02
.442E-02
.939E-02
.464E-02

WNN R PP

.015E-02
.495E-02
.100E-02
.807E-02
.060E-01
.437E-01
.832E-01
.238E-01

N P B P00 J 0 Wb

.650E-01
.065E-01
.479E-01
.892E-01
.301E-01
.104E-01
.884E-01
.637E-01
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.364E-01
.063E-01
.061E+00
.202E+00
.331E+00
.561E+00
.760E+00
.936E+00
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.094E+00
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.649E+00
.660E+00
.670E+00
.679E+00
.696E+00
.710E+00
.723E+00

.735E+00
.758E+00
.777E+00
.792E+00
.804E+00
.824E+00
.840E+00
.853E+00

.865E+00
.874E+00
.883E+00
.890E+00
.897E+00
.910E+00
.920E+00
.929E+00

.938E+00
.955E+00
.969E+00
.981E+00
.991E+00
.009E+00
.023E+00
.034E+00

.045E+00
.054E+00
.062E+00
.069E+00
.076E+00
.088E+00
.098E+00
.107E+00

.115E+00
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.792E-02
.576E-02
.378E-02
.193E-02
.865E-02
.158E-01
.334E-01

.513E-01
.971E-01
.444E-01
.927E-01
.417E-01
.417E-01
.435E-01
.466E-01

.508E-01
.559E-01
.617E-01
.068E+00
.175E+00
.391E+00
.608E+00
.827E+00

.046E+00
.598E+00
.155E+00
.714E+00
.276E+00
.405E+00
.540E+00
.678E+00

.820E+00
.964E+00
.111E+01
.226E+01
.340E+01
.570E+01
.801E+01
.031E+01

.262E+01
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.707E+00
.726E+00
.744E+00
.761E+00
.795E+00
.826E+00
.857E+00

.886E+00
. 955E+00
.021E+00
.084E+00
.146E+00
.266E+00
.384E+00
.500E+00

.615E+00
.730E+00
.844E+00
.959E+00
.073E+00
.300E+00
.528E+00
.756E+00

.984E+00
.553E+00
.124E+00
.695E+00
.268E+00
.414E+00
.563E+00
.713E+00

.086E+01
.202E+01
.317E+01
.433E+01
.548E+01
.779E+01
.011E+01
.242E+01

.474E4+01
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.631E+00
.922E+00
.210E+00
.495E+00
.058E+00
.610E+00
.153E+00

.688E+00
.989E+00
.247E+00
.465E+00
.065E+01
.291E+01
.506E+01
.711E+01

.907E+01
.094E+01
.273E+01
.446E+01
.611E+01
.925E+01
.218E+01
.493E+01

.751E+01
.338E+01
.855E+01
.318E+01
.736E+01
.469E+01
.096E+01
.644E+01

.130E+01
.568E+01
.965E+01
.329E+01
.664E+01
.027E+02
.079E+02
.127E+02

.169E+02
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.615E-02
.813E-02
.014E-02
.216E-02
.625E-02
.036E-02
.450E-02

.866E-02
.904E-02
.935E-02
.955E-02
.959E-02
.913E-02
.179E-01
.358E-01

.530E-01
.694E-01
.850E-01
.000E-01
.143E-01
.412E-01
.659E-01
.887E-01

.099E-01
.566E-01
.961E-01
.302E-01
.599E-01
.093E-01
.490E-01
.816E-01

.091E-01
.326E-01
.530E-01
.709E-01
.867E-01
.136E-01
.356E-01
.539E-01

.696E-01

O O W 0 0 0 JJ ~ J oy oy oy OY U1 U1 Or O D W ww WNDNDDNDDNDDNDDN
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.237E+00
.368E+00
.489E+00
.602E+00
.807E+00
.991E+00
.158E+00

.312E+00
.652E+00
.945E+00
.203E+00
.433E+00
.832E+00
.167E+00
.457E+00

.711E+00
.937E+00
.141E+00
.326E+00
.495E+00
.797E+00
.060E+00
.292E+00

.501E+00
.943E+00
.305E+00
.612E+00
.878E+00
.323E+00
.686E+00
.994E+00

.026E+01
.050E+01
.071E+01
.090E+01
.107E+01
.138E+01
.165E+01
.188E+01

.209E+01
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

STOPPING POWER

Electrons in ALUMINUM

Density,
2.6989E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

R e e = = S R RN W W wws > oo G OV~ WO

PR R R R R

.649E+01
.398E+01
.220E+01
.088E+01
.844E+00
.338E+00
.287E+00
.509E+00

.909E+00
.430E+00
.039E+00
.714E+00
.439E+00
.998E+00
.661E+00
.394E+00

.177E+00
.781E+00
.513E+00
.320E+00
.174E+00
.972E+00
.839E+00
.747E+00

.680E+00
.630E+00
.592E+00
.563E+00
.540E+00
.507E+00
.486E+00
.473E+00

.465E+00
.457E+00
.460E+00
.466E+00
.475E+00
.493E+00
.510E+00
.526E+00

.540E+00
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NeJ

.559E-03
.700E-03
.798E-03
.871E-03
.926E-03
.004E-03
.059E-03
.100E-03

.133E-03
.162E-03
.191E-03
.217E-03
.243E-03
.295E-03
.350E-03
.411E-03

.476E-03
.659E-03
.865E-03
.096E-03
.344E-03
.888E-03
.487E-03
.013E-02

.082E-02
.154E-02
.230E-02
.309E-02
.390E-02
.560E-02
.739E-02
.925E-02

.119E-02
.630E-02
.177E-02
.752E-02
.350E-02
.605E-02
.924E-02
.292E-02

.702E-02
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.650E+01
.398E+01
.221E+01
.088E+01
.851E4+00
.345E+00
.294E+00
.516E+00

.916E+00
.437E+00
.046E+00
.721E+00
.446E+00
.005E+00
.668E+00
.401E+00

.185E+00
.789E+00
.521E+00
.328E+00
.183E+00
.981E+00
.849E+00
.757E+00

.691E+00
.642E+00
.604E+00
.576E+00
.554E+00
.522E+00
.503E+00
.492E+00

.486E+00
.484E+00
.491E+00
.504E+00
.518E+00
.549E+00
.580E+00
.609E+00

.637E+00
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I, ev
166.0

CSDA
RANGE

g/cm2

.539E-04
.192E-04
.111E-04
.284E-04
.170E-03
.724E-03
.367E-03
.094E-03

.900E-03
.783E-03
.738E-03
.763E-03
.855E-03
.023E-02
.284E-02
.568E-02

.872E-02
.714E-02
.659E-02
.693E-02
.804E-02
.217E-02
.083E-01
.361E-01

.652E-01
.952E-01
.260E-01
.575E-01
.894E-01
.545E-01
.206E-01
.874E-01

.546E-01
.231E-01
.913E-01
.058E+00
.224E+00
.550E+00
.869E+00
.183E+00

.491E+00

RADIATION
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YIELD

.132E-04
.583E-04
.017E-04
.435E-04
.840E-04
.616E-04
.353E-04
.058E-04

.736E-04
.390E-04
.022E-04
.636E-04
.232E-04
.038E-03
.147E-03
.252E-03

.353E-03
.593E-03
.816E-03
.028E-03
.231E-03
.616E-03
.982E-03
.335E-03

.678E-03
.016E-03
.349E-03
.680E-03
.009E-03
.664E-03
.319E-03
.976E-03

.636E-03
.306E-03
.101E-02
.274E-02
.449E-02
.808E-02
.173E-02
.544E-02

.918E-02

DENSITY
EFFECT
DELTA

.534E-04
.937E-04
.538E-04
.332E-04
.031E-03
.483E-03
.005E-03
.594E-03

NN - - 00 oy b W

.246E-03
.960E-03
.732E-03
.560E-03
.440E-03
.351E-03
.045E-02
.271E-02

= B 00 o Ok W W

.513E-02
.175E-02
.907E-02
.694E-02
.525E-02
.280E-02
.116E-02
.997E-02

O oo wdhDN

.190E-01
.380E-01
.569E-01
.757E-01
.943E-01
.307E-01
.661E-01
.005E-01

WNNRP PP PP

.339E-01
.138E-01
.898E-01
.632E-01
.349E-01
.757E-01
.145E-01
.051E+00

H O Jo O b W

1.183E+00

59
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.552E+00
.564E+00
.574E+00
.583E+00
.599E+00
.613E+00
.625E+00

.636E+00
.658E+00
.676E+00
.691E+00
.704E+00
.726E+00
.743E+00
.757E+00

.769E+00
.780E+00
.789E+00
.797E+00
.805E+00
.818E+00
.829E+00
.838E+00

.847E+00
.864E+00
.879E+00
.890E+00
.900E+00
.917E+00
.931E+00
.943E+00

.952E+00
.961E+00
.969E+00
.976E+00
.983E+00
.994E+00
.004E+00
.013E+00

.021E+00
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.115E-01
.263E-01
.413E-01
.567E-01
.879E-01
.200E-01
.526E-01

.858E-01
.706E-01
.574E-01
.459E-01
.357E-01
.179E-01
.003E+00
.190E+00

.379E+00
.569E+00
.761E+00
.953E+00
.147E+00
.535E+00
.927E+00
.320E+00

.714E+00
.707E+00
.705E+00
.708E+00
.714E+00
.734E+00
.176E+01
.380E+01

.583E+01
.787E+01
.992E+01
.196E+01
.401E+01
.811E+01
.221E+01
.631E+01

.042E+01
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.664E+00
.690E+00
.715E+00
.739E+00
.787E+00
.833E+00
.877E+00

.921E+00
.029E+00
.134E+00
.237E+00
.340E+00
.544E+00
.746E+00
.947E+00

.148E+00
.349E+00
.550E+00
.751E+00
.951E+00
.353E+00
.755E+00
.158E+00

.561E+00
.571E+00
.583E+00
.598E+00
.614E+00
.165E+01
.369E+01
.574E+01

.778E+01
.983E+01
.189E+01
.394E+01
.599E+01
.010E+01
.421E+01
.833E+01

.244E+01
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.794E+00
.092E+00
.386E+00
.675E+00
.242E+00
.795E+00
.334E+00

.861E+00
.127E4+00
.328E+00
.472E+00
.056E+01
.261E+01
.450E+01
.626E+01

.790E+01
.944E+01
.089E+01
.226E+01
.356E+01
.597E+01
.817E+01
.019E+01

.205E+01
.619E+01
.972E+01
.282E+01
.557E+01
.028E+01
.424E+01
.764E+01

.063E+01
.329E+01
.569E+01
.787E+01
.988E+01
.345E+01
.656E+01
.932E+01

.180E+01
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.296E-02
.675E-02
.055E-02
.436E-02
.197E-02
.955E-02
.708E-02

.454E-02
.281E-02
.105E-01
.275E-01
.438E-01
.745E-01
.027E-01
.287E-01

.528E-01
.751E-01
.959E-01
.152E-01
.333E-01
.662E-01
.953E-01
.214E-01

.448E-01
.945E-01
.346E-01
.678E-01
.958E-01
.406E-01
.751E-01
.027E-01

.253E-01
.443E-01
.604E-01
.744E-01
.866E-01
.069E-01
.233E-01
.367E-01

.481E-01
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.311E+00
.433E+00
.550E+00
.661E+00
.868E+00
.055E+00
.226E+00

.384E+00
.727E+00
.016E+00
.265E+00
.484E+00
.857E+00
.168E+00
.435E+00

.669E+00
.878E+00
.068E+00
.241E+00
.401E+00
.687E+00
.938E+00
.161E+00

.363E+00
.794E+00
.150E+00
.452E+00
.716E+00
.157E+00
.519E+00
.826E+00

.091E+00
.326E+00
.536E+00
.726E+00
.900E+00
.021E+01
.047E+01
.071E+01

.092E+01
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

COLLISION RADIATIVE
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.689E+01
.432E+01
.251E+01
.115E+01
.010E+01
.556E+00
.480E+00
.682E+00

.067E+00
.576E+00
.175E+00
.842E+00
.559E+00
.107E4+00
.761E+00
.487E+00

.265E+00
.859E+00
.583E+00
.385E+00
.236E+00
.028E+00
.892E+00
.797E+00

.729E+00
.677E+00
.638E+00
.608E+00
.585E+00
.551E+00
.529E+00
.516E+00

.507E+00
.500E+00
.502E+00
.509E+00
.518E+00
.538E+00
.558E+00
.575E+00

Electrons in SILICON
Density, g/cm3 I, ev
2.3300E+00 173.0
STOPPING POWER CSDA
TOTAL RANGE
MeV cm2/g MeV cm2/g MeV cm2/g g/cm2
7.255E-03 1.690E+01 3.461E-04
7.431E-03 1.433E+01 5.074E-04
7.555E-03 1.252E+01 6.946E-04
7.648E-03 1.116E+01 9.065E-04
7.720E-03 1.011E+01 1.142E-03
7.822E-03 8.564E+00 1.682E-03
7.892E-03 7.487E+00 2.308E-03
7.946E-03 6.690E+00 3.016E-03
7.988E-03 6.075E+00 3.802E-03
8.026E-03 5.584E+00 4.661E-03
8.061E-03 5.183E+00 5.592E-03
8.092E-03 4.850E+00 6.590E-03
8.123E-03 4.568E+00 7.653E-03
8.185E-03 4.116E+00 9.964E-03
8.248E-03 3.769E+00 1.251E-02
8.317E-03 3.496E+00 1.526E-02
8.389E-03 3.274E+00 1.822E-02
8.591E-03 2.867E+00 2.642E-02
8.821E-03 2.592E+00 3.561E-02
9.075E-03 2.394E+00 4.566E-02
9.349E-03 2.245E+00 5.646E-02
9.951E-03 2.038E+00 7.991E-02
1.062E-02 1.903E+00 1.054E-01
1.133E-02 1.809E+00 1.323E-01
1.209E-02 1.741E+00 1.606E-01
1.290E-02 1.690E+00 1.897E-01
1.374E-02 1.652E+00 2.197E-01
1.461E-02 1.623E+00 2.502E-01
1.551E-02 1.600E+00 2.812E-01
1.740E-02 1.568E+00 3.444E-01
1.938E-02 1.549E+00 4.086E-01
2.145E-02 1.537E+00 4.734E-01
2.360E-02 1.531E+00 5.386E-01
2.927E-02 1.529E+00 7.022E-01
3.533E-02 1.538E+00 8.652E-01
4.171E-02 1.551E+00 1.027E+00
4.833E-02 1.567E+00 1.188E+00
6.223E-02 1.600E+00 1.503E+00
7.682E-02 1.634E+00 1.812E+00
9.197E-02 1.667E+00 2.115E+00
1.076E-01 1.699E+00 2.412E+00

.591E+00

RADIATION
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.289E-04
.780E-04
.252E-04
.709E-04
.151E-04
.000E-04
.807E-04
.579E-04

.322E-04
.038E-04
.731E-04
.403E-04
.006E-03
.131E-03
.251E-03
.366E-03

.476E-03
.737E-03
.981E-03
.212E-03
.433E-03
.852E-03
.249E-03
.631E-03

.003E-03
.368E-03
.728E-03
.085E-03
.441E-03
.148E-03
.855E-03
.564E-03

.275E-03
.007E-02
.190E-02
.376E-02
.565E-02
.949E-02
.340E-02
.736E-02

.134E-02

DENSITY
EFFECT
DELTA

.037E-03
.332E-03
.641E-03
.963E-03
.298E-03
.007E-03
.766E-03
.572E-03

SWWN R P e

.424E-03
.320E-03
.257E-03
.235E-03
.252E-03
.139E-02
.368E-02
.608E-02

PP RP O Joy U

.861E-02
.538E-02
.271E-02
.050E-02
.868E-02
.592E-02
.402E-02
.027E-01

P oo P WN R

.216E-01
.407E-01
.599E-01
.790E-01
.980E-01
.355E-01
.721E-01
.077E-01

WNNR PP PP

.424E-01
.248E-01
.020E-01
.747E-01
.439E-01
.743E-01
.976E-01
.016E+00

= 0 J oo Ul bW

1.131E+00

61
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.605E+00
.618E+00
.629E+00
.639E+00
.657E+00
.672E+00
.685E+00

.697E+00
.721E+00
.740E+00
.756E+00
.769E+00
.791E+00
.809E+00
.824E+00

.837E+00
.848E+00
.858E+00
.866E+00
.874E+00
.888E+00
.900E+00
.910E+00

.919E+00
.937E+00
.952E+00
.964E+00
.975E+00
.992E+00
.006E+00
.018E+00

.029E+00
.038E+00
.046E+00
.053E+00
.060E+00
.072E+00
.082E+00
.091E+00

.099E+00

H P P 00 Jo U W whNND - - R PO -Jo U W NN R BRPR PR

W W NN P

.236E-01
.399E-01
.566E-01
.735E-01
.081E-01
.435E-01
.795E-01

.161E-01
.098E-01
.057E-01
.033E-01
.023E-01
.035E-01
.108E+00
.314E+00

.523E+00
.733E+00
.944E+00
.156E+00
.369E+00
.798E+00
.230E+00
.663E+00

.099E+00
.193E+00
.294E+00
.401E+00
.511E+00
.074E+01
.298E+01
.522E+01

.747E+01
.972E+01
.197E+01
.423E+01
.648E+01
.100E+01
.553E+01
.006E+01

.459E+01
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PR PP oo -do

S w w NN

.729E+00
.758E+00
.786E+00
.813E+00
.865E+00
.916E+00
.965E+00

.013E+00
.130E+00
.245E+00
.359E+00
.472E+00
.695E+00
.917E4+00
.139E+00

.360E+00
.581E+00
.802E+00
.023E+00
.244E+00
.686E+00
.129E+00
.573E+00

.017E+00
.130E+00
.246E+00
.365E+00
.049E+01
.273E+01
.498E+01
.724E+01

.950E+01
.176E+01
.402E+01
.628E+01
.854E+01
.308E+01
.761E+01
.215E+01

.669E+01

OO D wWwww NDNNDODNDNDDNRE P PP R~ OJ0yu b wwdNd DN
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.704E+00
.991E+00
.273E+00
.551E+00
.095E+00
.624E+00
.139E+00

.642E+00
.849E+00
.992E+00
.078E+00
.011E+01
.205E+01
.383E+01
.548E+01

.702E+01
.847E+01
.982E+01
.110E+01
.231E+01
.455E+01
.659E+01
.846E+01

.019E+01
.400E+01
.726E+01
.010E+01
.262E+01
.694E+01
.056E+01
.367E+01

.639E+01
.882E+01
.101E+01
.299E+01
.482E+01
.807E+01
.090E+01
.341E+01

.567E+01
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.535E-02
.937E-02
.340E-02
.742E-02
.546E-02
.344E-02
.136E-02

.919E-02
.833E-02
.168E-01
.345E-01
.514E-01
.832E-01
.123E-01
.391E-01

.638E-01
.865E-01
.077E-01
.273E-01
.457E-01
.789E-01
.083E-01
.344E-01

.580E-01
.076E-01
.474E-01
.803E-01
.079E-01
.520E-01
.859E-01
.129E-01

.350E-01
.535E-01
.692E-01
.828E-01
.946E-01
.144E-01
.302E-01
.433E-01

.542E-01
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.243E+00
.351E+00
.456E+00
.557E+00
.748E+00
.925E+00
.088E+00

.239E+00
.574E+00
.858E+00
.105E+00
.323E+00
.694E+00
.003E+00
.268E+00

.501E+00
.709E+00
.897E+00
.068E+00
.226E+00
.509E+00
.757E+00
.979E+00

.179E+00
.606E+00
.960E+00
.261E+00
.524E+00
.964E+00
.325E+00
.631E+00

.897E+00
.131E+00
.341E+00
.531E+00
.705E+00
.001E+01
.028E+01
.051E+01

.072E+01
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

[ e e e e e e PR R ERENDDDDNDDN N W wwdbd & DO Uy J 0w PR
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Electrons in
Density, g/cm3
7.8740E+00
STOPPING POWER

COLLISION RADIATIVE TOTAL
MeV cm2/g MeV cm2/g MeV cm2/g
.388E+01 1.138E-02 1.390E+01
.185E+01 1.193E-02 1.186E+01
.040E+01 1.235E-02 1.041E+01
.310E+00 1.269E-02 9.323E+00
.456E+00 1.296E-02 8.468E+00
.199E+00 1.338E-02 7.213E+00
.316E+00 1.369E-02 6.330E+00
.658E+00 1.394E-02 5.672E+00
.149E+00 1.414E-02 5.163E+00
.741E+00 1.431E-02 4.756E+00
.408E+00 1.446E-02 4.422E+00
.129E+00 1.459E-02 4.144E+00
.893E+00 1.471E-02 3.908E+00
.514E+00 1.493E-02 3.529E+00
.223E+00 1.512E-02 3.238E+00
.992E+00 1.531E-02 3.007E+00
.804E+00 1.548E-02 2.820E+00
.460E+00 1.593E-02 2.476E+00
.226E+00 1.639E-02 2.242E+00
.057E+00 1.687E-02 2.074E+00
.930E+00 1.736E-02 1.947E+00
.753E+00 1.842E-02 1.771E+00
.636E+00 1.956E-02 1.656E+00
.556E+00 2.079E-02 1.576E+00
.497E+00 2.209E-02 1.519E+00
.453E+00 2.346E-02 1.477E+00
.420E+00 2.489E-02 1.445E+00
.394E+00 2.638E-02 1.421E+00
.374E+00 2.791E-02 1.402E+00
.345E+00 3.112E-02 1.376E+00
.327E+00 3.448E-02 1.362E+00
.316E+00 3.797E-02 1.354E+00
.308E+00 4.160E-02 1.350E+00
.302E+00 5.117E-02 1.353E+00
.304E+00 6.137E-02 1.365E+00
.310E+00 7.206E-02 1.382E+00
.317E+00 8.315E-02 1.400E+00
.333E+00 1.063E-01 1.440E+00
.349E+00 1.306E-01 1.480E+00
.365E+00 1.557E-01 1.520E+00
.378E+00 1.814E-01 1.560E+00

IRON
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I, ev
286.0

CSDA
RANGE

g/cm2

.330E-04
.284E-04
.539E-04
.108E-03
.390E-03
.032E-03
.774E-03
.610E-03

.536E-03
.546E-03
.637E-03
.806E-03
.050E-03
.175E-02
.471E-02
.792E-02

.136E-02
.085E-02
.149E-02
.310E-02
.556E-02
.257E-02
.218E-01
.528E-01

.851E-01
.186E-01
.528E-01
.877E-01
.232E-01
.952E-01
.683E-01
.420E-01

.159E-01
.011E-01
.851E-01
.167E+00
.347E+00
.699E+00
.042E+00
.375E+00

.700E+00

RADIATION
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.203E-04
.188E-04
.151E-04
.092E-04
.013E-04
.800E-04
.152E-03
.317E-03

.478E-03
.633E-03
.784E-03
.930E-03
.073E-03
.348E-03
.611E-03
.863E-03

.106E-03
.679E-03
.212E-03
.714E-03
.190E-03
.085E-03
.923E-03
.720E-03

.489E-03
.236E-03
.968E-03
.069E-02
.140E-02
.281E-02
.420E-02
.559E-02

.697E-02
.044E-02
.393E-02
.745E-02
.099E-02
.812E-02
.527E-02
.242E-02

.954E-02

DENSITY
EFFECT
DELTA

.474E-03
.157E-03
.866E-03
.602E-03
.365E-03
.975E-03
.696E-03
.053E-02

= 00 oy U W W

.248E-02
.455E-02
.673E-02
.902E-02
.143E-02
.657E-02
.211E-02
.801E-02

WWNN R R E e

.422E-02
.070E-02
.794E-02
.538E-02
.127E-01
.467E-01
.797E-01
.116E-01

NP R P OJdo

.427E-01
.731E-01
.027E-01
.317E-01
.601E-01
.152E-01
.682E-01
.195E-01

Ord D W wwhN

.690E-01
.865E-01
.962E-01
.990E-01
.959E-01
.174E+00
.333E+00
.478E+00

H BRP PO -Joy U,

1.610E+00

63
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.391E+00
.403E+00
.414E+00
.424E+00
.442E+00
.457E+00
.471E+00

.483E+00
.509E+00
.529E+00
.546E+00
.560E+00
.583E+00
.600E+00
.615E+00

.627E+00
.638E+00
.647E+00
.655E+00
.663E+00
.676E+00
.687E+00
.697E+00

.705E+00
.723E+00
.738E+00
.750E+00
.760E+00
.777E+00
.791E+00
.802E+00

.812E+00
.820E+00
.828E+00
.835E+00
.841E+00
.852E+00
.862E+00
.871E+00

.878E+00
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.077E-01
.346E-01
.619E-01
.896E-01
.460E-01
.036E-01
.622E-01

.216E-01
.731E-01
.279E-01
.852E-01
.145E+00
.468E+00
.795E+00
.126E+00

.460E+00
.797E+00
.135E+00
.475E+00
.816E+00
.503E+00
.193E+00
.887E+00

.584E+00
.336E+00
.010E+01
.187E+01
.364E+01
.720E+01
.077E+01
.435E+01

.793E+01
.152E+01
.512E+01
.871E+01
.231E+01
.951E+01
.673E+01
.394E+01

.116E+01
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.599E+00
.638E+00
.676E+00
.713E+00
.788E+00
.861E+00
.933E+00

.005E+00
.182E+00
.357E+00
.531E+00
.704E+00
.050E+00
.396E+00
.741E+00

.087E+00
.434E+00
.782E+00
.130E+00
.479E+00
.178E+00
.880E+00
.584E+00

.289E+00
.006E+01
.184E+01
.362E+01
.540E+01
.898E+01
.256E+01
.615E+01

.974E+01
.334E+01
.694E+01
.055E+01
.415E+01
.137E+01
.859E+01
.581E+01

.304E+01

NN PP PP P PO Jdo OO b w W ww
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.016E+00
.325E+00
.627E+00
.922E+00
.493E+00
.042E+00
.569E+00

.077E+00
.272E+00
.374E+00
.397E+00
.035E+01
.209E+01
.365E+01
.505E+01

.633E+01
.750E+01
.859E+01
.959E+01
.054E+01
.226E+01
.379E+01
.517E+01

.643E+01
.917E+01
.146E+01
.342E+01
.515E+01
.807E+01
.048E+01
.254E+01

.433E+01
.592E+01
.734E+01
.863E+01
.981E+01
.191E+01
.373E+01
.534E+01

.678E+01
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.661E-02
.361E-02
.053E-02
.738E-02
.008E-01
.139E-01
.266E-01

.389E-01
.681E-01
.951E-01
.202E-01
.435E-01
.854E-01
.221E-01
.546E-01

.834E-01
.094E-01
.328E-01
.540E-01
.735E-01
.077E-01
.370E-01
.625E-01

.848E-01
.303E-01
.655E-01
.937E-01
.169E-01
.528E-01
.797E-01
.006E-01

.174E-01
.313E-01
.430E-01
.530E-01
.616E-01
.758E-01
.871E-01
.963E-01

.040E-01
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.730E+00
.842E+00
.946E+00
.043E+00
.219E+00
.377E+00
.521E+00

.652E+00
.942E+00
.192E+00
.412E+00
.610E+00
.956E+00
.251E+00
.508E+00

.736E+00
.941E+00
.126E+00
.295E+00
.451E+00
.729E+00
.973E+00
.189E+00

.384E+00
.801E+00
.146E+00
.440E+00
.696E+00
.128E+00
.484E+00
.787E+00

.050E+00
.283E+00
.491E+00
.680E+00
.853E+00
.016E+01
.043E+01
.066E+01

.087E+01
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

COLLISION RADIATIVE
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.318E+01
.127E+01
.904E+00
.874E+00
.066E+00
.877E+00
.040E+00
.416E+00

.931E+00
.544E+00
.226E+00
.961E+00
.736E+00
.375E+00
.098E+00
.877E+00

.698E+00
.369E+00
.146E+00
.984E+00
.861E+00
.691E+00
.579E+00
.501E+00

.444FE+00
.402E+00
.370E+00
.345E+00
.326E+00
.298E+00
.281E+00
.270E+00

.263E+00
.257E+00
.259E+00
.265E+00
.273E+00
.289E+00
.305E+00
.320E+00

Electrons in
Density, g/cm3
8.9600E+00
STOPPING POWER

TOTAL
MeV cm2/g MeV cm2/g MeV cm2/g
1.213E-02 1.319E+01
1.277E-02 1.128E+01
1.327E-02 9.917E+00
1.366E-02 8.887E+00
1.399E-02 8.080E+00
1.449E-02 6.892E+00
1.488E-02 6.055E+00
1.518E-02 5.431E+00
1.543E-02 4.947E+00
1.564E-02 4.560E+00
1.583E-02 4.242E+00
1.600E-02 3.977E+00
1.615E-02 3.753E+00
1.641E-02 3.392E+00
1.665E-02 3.114E+00
1.688E-02 2.894E+00
1.710E-02 2.715E+00
1.763E-02 2.387E+00
1.816E-02 2.164E+00
1.870E-02 2.002E+00
1.926E-02 1.881E+00
2.045E-02 1.711E+00
2.172E-02 1.601E+00
2.307E-02 1.524E+00
2.450E-02 1.469E+00
2.600E-02 1.428E+00
2.757E-02 1.398E+00
2.919E-02 1.375E+00
3.087E-02 1.357E+00
3.437E-02 1.333E+00
3.803E-02 1.319E+00
4.185E-02 1.312E+00
4.580E-02 1.309E+00
5.623E-02 1.313E+00
6.733E-02 1.327E+00
7.896E-02 1.344E+00
9.103E-02 1.364E+00
1.162E-01 1.405E+00
1.425E-01 1.448E+00
1.697E-01 1.490E+00
1.976E-01 1.531E+00

.334E+00
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CSDA
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g/cm?2

.601E-04
.658E-04
.028E-04
.170E-03
.465E-03
.138E-03
.914E-03
.788E-03

.754E-03
.808E-03
.946E-03
.164E-03
.459E-03
.227E-02
.535E-02
.868E-02

.225E-02
.211E-02
.314E-02
.517E-02
.807E-02
.603E-02
.263E-01
.584E-01

.918E-01
.263E-01
.617E-01
.978E-01
.345E-01
.089E-01
.843E-01
.604E-01

.367E-01
.276E-01
.017E+00
.204E+00
.389E+00
.750E+00
.101E+00
.441E+00

.772E+00

RADIATION
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.701E-04
.814E-04
.904E-04
.972E-04
.019E-04
.105E-03
.301E-03
.491E-03

.674E-03
.852E-03
.025E-03
.194E-03
.358E-03
.674E-03
.977E-03
.268E-03

.547E-03
.208E-03
.822E-03
.401E-03
.950E-03
.981E-03
.945E-03
.860E-03

.741E-03
.060E-02
.143E-02
.226E-02
.307E-02
.467E-02
.625E-02
.782E-02

.938E-02
.328E-02
.720E-02
.113E-02
.509E-02
.302E-02
.095E-02
.885E-02

.668E-02

DENSITY
EFFECT
DELTA

.244E-03
.585E-03
.938E-03
.304E-03
.683E-03
.481E-03
.334E-03
.247E-03

ad W NN P

.220E-03
.259E-03
.365E-03
.542E-03
.080E-02
.354E-02
.664E-02
.013E-02

NFR PP ©OWOoWJdo

.404E-02
.583E-02
.053E-02
.758E-02
.595E-02
.236E-01
.604E-01
.958E-01

P P P 00 o U wbN

.302E-01
.635E-01
.958E-01
.273E-01
.581E-01
.173E-01
.739E-01
.280E-01

O D wwddDNDd DN

.799E-01
.011E-01
.121E-01
.149E-01
.011E+00
.186E+00
.343E+00
.486E+00

PP RO

1.617E+00

65
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.346E+00
.358E+00
.368E+00
.378E+00
.396E+00
.411E+00
.424E+00

.436E+00
.462E+00
.482E+00
.499E+00
.513E+00
.537E+00
.555E+00
.570E+00

.582E+00
.593E+00
.603E+00
.611E+00
.619E+00
.632E+00
.643E+00
.653E+00

.661E+00
.679E+00
.694E+00
.706E+00
.716E+00
.733E+00
.747E+00
.758E+00

.768E+00
.776E+00
.784E+00
.791E+00
.797E+00
.808E+00
.817E+00
.826E+00

.833E+00
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.261E-01
.552E-01
.847E-01
.146E-01
.756E-01
.378E-01
.009E-01

.650E-01
.282E-01
.949E-01
.064E+00
.236E+00
.583E+00
.936E+00
.291E+00

.650E+00
.012E+00
.375E+00
.740E+00
.107E+00
.844E+00
.586E+00
.330E+00

.079E+00
.958E+00
.085E+01
.275E+01
.465E+01
.847E+01
.230E+01
.613E+01

.998E+01
.382E+01
.767E+01
.153E+01
.539E+01
.311E+01
.083E+01
.856E+01

.630E+01
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.573E+00
.613E+00
.653E+00
.693E+00
.771E+00
.849E+00
.925E+00

.001E+00
.190E+00
.377E+00
.563E+00
.749E+00
.120E+00
.491E+00
.861E+00

.233E+00
.605E+00
.978E+00
.351E+00
.725E+00
.476E+00
.229E+00
.983E+00

.740E+00
.064E+01
.254E+01
.445E+01
.637E+01
.020E+01
.404E+01
.789E+01

.174E+01
.560E+01
.946E+01
.332E+01
.718E+01
.491E+01
.265E+01
.039E+01

.813E+01
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.094E+00
.408E+00
.715E+00
.013E+00
.591E+00
.143E+00
.673E+00

.183E+00
.376E+00
.472E+00
.484E+00
.043E+01
.213E+01
.365E+01
.501E+01

.624E+01
.738E+01
.842E+01
.939E+01
.029E+01
.193E+01
.339E+01
.471E+01

.591E+01
.850E+01
.066E+01
.251E+01
.414E+01
.688E+01
.915E+01
.108E+01

.276E+01
.424E+01
.558E+01
.679E+01
.789E+01
.985E+01
.156E+01
.306E+01

.441E+01
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.443E-02
.209E-02
.965E-02
.710E-02
.117E-01
.258E-01
.394E-01

.526E-01
.837E-01
.122E-01
.385E-01
.628E-01
.061E-01
.437E-01
.767E-01

.059E-01
.320E-01
.554E-01
.766E-01
.959E-01
.298E-01
.587E-01
.836E-01

.054E-01
.498E-01
.838E-01
.110E-01
.332E-01
.676E-01
.932E-01
.131E-01

.291E-01
.422E-01
.532E-01
.626E-01
.708E-01
.842E-01
.948E-01
.034E-01

.106E-01
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.738E+00
.850E+00
.954E+00
.052E+00
.229E+00
.388E+00
.532E+00

.664E+00
.951E+00
.194E+00
.407E+00
.597E+00
.927E+00
.209E+00
.456E+00

.676E+00
.874E+00
.054E+00
.219E+00
.372E+00
.646E+00
.886E+00
.100E+00

.292E+00
.705E+00
.046E+00
.336E+00
.590E+00
.017E+00
.370E+00
.670E+00

.931E+00
.162E+00
.369E+00
.558E+00
.730E+00
.004E+01
.030E+01
.053E+01

.074E+01
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

STOPPING POWER

Electrons in GERMANIUM

Density,
5.3230E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

PR R R PR PR RRRPRNDNDN NN W W W U1 U1 oy J 0 O

PR R RR R

.243E+01
.064E+01
.365E+00
.397E+00
.638E+00
.519E+00
.730E+00
.141E+00

.683E+00
.317E+00
.017E+00
.766E+00
.554E+00
.212E+00
.949E+00
.741E+00

.572E+00
.261E+00
.050E+00
.898E+00
.783E+00
.623E+00
.519E+00
.447E+00

.395E+00
.356E+00
.327E+00
.305E+00
.287E+00
.263E+00
.248E+00
.239E+00

.234E+00
.231E+00
.235E+00
.242E+00
.250E+00
.267E+00
.284E+00
.300E+00

.314E+00
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.267E-02
.339E-02
.395E-02
.439E-02
.475E-02
.532E-02
.575E-02
.609E-02

.638E-02
.663E-02
.684E-02
.704E-02
.722E-02
.755E-02
.784E-02
.811E-02

.837E-02
.900E-02
.960E-02
.020E-02
.081E-02
.208E-02
.344E-02
.488E-02

.641E-02
.802E-02
.971E-02
.146E-02
.326E-02
.702E-02
.095E-02
.504E-02

.926E-02
.036E-02
.213E-02
.442E-02
.714E-02
.236E-01
.512E-01
.797E-01

.089E-01
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.244E+01
.066E+01
.379E+00
.412E+00
.653E+00
.534E+00
.745E+00
.157E+00

.700E+00
.334E+00
.034E+00
.784E+00
.571E+00
.230E+00
.967E+00
.759E+00

.590E+00
.280E+00
.069E+00
.918E+00
.804E+00
.646E+00
.543E+00
.472E+00

.421E+00
.384E+00
.357E+00
.336E+00
.321E+00
.300E+00
.289E+00
.284E+00

.283E+00
.291E+00
.307E+00
.326E+00
.347E+00
.391E+00
.435E+00
.479E+00

.523E+00
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I, ev
350.0

CSDA
RANGE

g/cm2

.909E-04
.089E-04
.595E-04
.242E-03
.554E-03
.263E-03
.082E-03
.002E-03

.019E-03
.128E-03
.325E-03
.606E-03
.967E-03
.292E-02
.615E-02
.965E-02

.340E-02
.372E-02
.526E-02
.783E-02
.129E-02
.004E-01
.318E-01
.651E-01

.997E-01
.353E-01
.718E-01
.090E-01
.466E-01
.230E-01
.003E-01
.780E-01

.560E-01
.503E-01
.043E+00
.233E+00
.420E+00
.785E+00
.139E+00
.482E+00

.815E+00

RADIATION
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YIELD

.173E-04
.415E-04
.633E-04
.828E-04
.999E-04
.227E-03
.447E-03
.659E-03

.865E-03
.064E-03
.259E-03
.448E-03
.633E-03
.990E-03
.331E-03
.660E-03

.977E-03
.726E-03
.423E-03
.078E-03
.698E-03
.856E-03
.933E-03
.950E-03

.092E-02
.187E-02
.279E-02
.369E-02
.458E-02
.633E-02
.805E-02
.976E-02

.146E-02
.568E-02
.990E-02
.412E-02
.834E-02
.677E-02
.517E-02
.350E-02

.173E-02

DENSITY
EFFECT
DELTA

.174E-04
.631E-04
.151E-04
.732E-04
.137E-03
.483E-03
.852E-03
.243E-03

NP = = O o0 oy Ul

.655E-03
.088E-03
.540E-03
.012E-03
.501E-03
.534E-03
.632E-03
.793E-03

~ oUW W

.013E-03
.230E-02
.588E-02
.972E-02
.380E-02
.258E-02
.208E-02
.224E-02

adh wWNhEFE PP o

.299E-02
.431E-02
.617E-02
.855E-02
.114E-01
.385E-01
.672E-01
.972E-01

B oo do

.282E-01
.082E-01
.893E-01
.694E-01
.473E-01
.952E-01
.322E-01
.592E-01
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.077E+00
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.326E+00
.338E+00
.349E+00
.358E+00
.376E+00
.391E+00
.404E+00

.416E+00
.441E+00
.460E+00
.477E+00
.491E+00
.514E+00
.533E+00
.548E+00

.561E+00
.571E+00
.581E+00
.589E+00
.597E+00
.610E+00
.621E+00
.631E+00

.640E+00
.657E+00
.671E+00
.683E+00
.693E+00
.710E+00
.723E+00
.734E+00

.744E+00
.752E+00
.760E+00
.766E+00
.773E+00
.783E+00
.793E+00
.801E+00

.808E+00
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.387E-01
.691E-01
.999E-01
.312E-01
.949E-01
.598E-01
.258E-01

.926E-01
.631E-01
.373E-01
.114E+00
.294E+00
.659E+00
.029E+00
.403E+00

.781E+00
.162E+00
.545E+00
.930E+00
.316E+00
.093E+00
.874E+00
.658E+00

.445E+00
.420E+00
.141E+01
.340E+01
.540E+01
.940E+01
.342E+01
.744E+01

.148E+01
.552E+01
.956E+01
.360E+01
.765E+01
.576E+01
.387E+01
.199E+01

.011E+01
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.565E+00
.607E+00
.649E+00
.690E+00
.771E+00
.851E+00
.930E+00

.008E+00
.204E+00
.398E+00
.591E+00
.785E+00
.173E+00
.562E+00
.951E+00

.342E+00
.734E+00
.126E+00
.519E+00
.913E+00
.703E+00
.495E+00
.289E+00

.084E+00
.108E+01
.308E+01
.508E+01
.709E+01
.111E+01
.514E+01
.918E+01

.322E+01
.727E+01
.132E+01
.537E+01
.942E+01
.754E+01
.566E+01
.379E+01

.192E+01
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.139E+00
.454E+00
.762E+00
.061E+00
.639E+00
.192E+00
.721E+00

.229E+00
.416E+00
.504E+00
.506E+00
.044E+01
.212E+01
.360E+01
.494E+01

.614E+01
.725E+01
.826E+01
.920E+01
.008E+01
.166E+01
.307E+01
.434E+01

.549E+01
.798E+01
.006E+01
.183E+01
.339E+01
.602E+01
.819E+01
.003E+01

.164E+01
.306E+01
.433E+01
.548E+01
.654E+01
.841E+01
.004E+01
.147E+01

.276E+01
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.986E-02
.788E-02
.577E-02
.035E-01
.187E-01
.333E-01
.475E-01

.611E-01
.931E-01
.225E-01
.494E-01
.742E-01
.183E-01
.564E-01
.897E-01

.191E-01
.453E-01
.688E-01
.900E-01
.092E-01
.430E-01
.716E-01
.963E-01

.178E-01
.615E-01
.949E-01
.214E-01
.431E-01
.766E-01
.014E-01
.207E-01

.361E-01
.488E-01
.595E-01
.685E-01
.764E-01
.893E-01
.995E-01
.078E-01

.147E-01
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.188E+00
.291E+00
.389E+00
.481E+00
.651E+00
.805E+00
.945E+00

.074E+00
.357E+00
.597E+00
.806E+00
.991E+00
.311E+00
.583E+00
.820E+00

.031E+00
.221E+00
.395E+00
.555E+00
.704E+00
.971E+00
.206E+00
.416E+00

.607E+00
.014E+00
.352E+00
.640E+00
.891E+00
.314E+00
.663E+00
.961E+00

.220E+00
.449E+00
.655E+00
.842E+00
.013E+00
.317E+00
.582E+00
.815E+00

.002E+01
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

COLLISION RADIATIVE
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.974E+00
.806E+00
.945E+00
.281E+00
.753E+00
.961E+00
.394E+00
.966E+00

.631E+00
.360E+00
.137E+00
.950E+00
.791E+00
.533E+00
.334E+00
.176E+00

.047E+00
.808E+00
.646E+00
.528E+00
.439E+00
.315E+00
.234E+00
.178E+00

.138E+00
.108E+00
.085E+00
.068E+00
.055E+00
.036E+00
.025E+00
.019E+00

.016E+00
.016E+00
.021E+00
.029E+00
.037E+00
.055E+00
.072E+00
.087E+00

Electrons in TUNGSTEN
Density, g/cm3 I, ev
1.9300E+01 727.0
STOPPING POWER CSDA
TOTAL RANGE
MeV cm2/g MeV cm2/g MeV cm2/g g/cm2
1.977E-02 8.993E+00 7.490E-04
2.165E-02 7.828E+00 1.048E-03
2.320E-02 6.968E+00 1.387E-03
2.450E-02 6.306E+00 1.765E-03
2.563E-02 5.779E+00 2.179E-03
2.752E-02 4.989E+00 3.114E-03
2.908E-02 4.423E+00 4.181E-03
3.042E-02 3.996E+00 5.372E-03
3.160E-02 3.662E+00 6.681E-03
3.267E-02 3.393E+00 8.101E-03
3.364E-02 3.171E+00 9.627E-03
3.454E-02 2.985E+00 1.125E-02
3.539E-02 2.826E+00 1.298E-02
3.694E-02 2.570E+00 1.669E-02
3.834E-02 2.373E+00 2.075E-02
3.964E-02 2.216E+00 2.511E-02
4.084E-02 2.088E+00 2.977E-02
4.355E-02 1.852E+00 4.253E-02
4.595E-02 1.692E+00 5.668E-02
4.814E-02 1.576E+00 7.202E-02
5.021E-02 1.489E+00 8.835E-02
5.414E-02 1.370E+00 1.235E-01
5.797E-02 1.292E+00 1.611E-01
6.179E-02 1.240E+00 2.007E-01
6.565E-02 1.203E+00 2.416E-01
6.956E-02 1.177E4+00 2.836E-01
7.353E-02 1.159E+00 3.265E-01
7.755E-02 1.146E+00 3.699E-01
8.162E-02 1.136E+00 4.137E-01
8.993E-02 1.126E+00 5.022E-01
9.841E-02 1.124E+00 5.911E-01
1.071E-01 1.126E+00 6.800E-01
1.159E-01 1.132E+00 7.686E-01
1.387E-01 1.154E+00 9.875E-01
1.624E-01 1.183E+00 1.201E+00
1.868E-01 1.215E+00 1.410E+00
2.117E-01 1.249E+00 1.613E+00
2.630E-01 1.318E+00 2.003E+00
3.158E-01 1.388E+00 2.372E+00
3.698E-01 1.457E4+00 2.724E+00
4.248E-01 1.526E+00 3.059E+00

.101E+00

RADIATION
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.076E-03
.357E-03
.639E-03
.920E-03
.200E-03
.756E-03
.305E-03
.846E-03

.381E-03
.908E-03
.430E-03
.944E-03
.453E-03
.453E-03
.430E-03
.385E-03

.032E-02
.257E-02
.470E-02
.673E-02
.865E-02
.226E-02
.558E-02
.870E-02

.164E-02
.443E-02
.712E-02
.971E-02
.221E-02
.702E-02
.161E-02
.602E-02

.030E-02
.051E-02
.022E-02
.955E-02
.856E-02
.158E-01
.321E-01
.476E-01

.625E-01

DENSITY
EFFECT
DELTA

.911E-04
.263E-03
.544E-03
.834E-03
.133E-03
.758E-03
.417E-03
.109E-03

W NN RE PP o

.834E-03
.591E-03
.378E-03
.195E-03
.041E-03
.817E-03
.170E-02
.369E-02

R P O 00 Jdo U

.577E-02
.139E-02
.755E-02
.420E-02
.131E-02
.677E-02
.370E-02
.188E-02

O J U wdND N

.111E-01
.310E-01
.515E-01
.723E-01
.932E-01
.352E-01
.768E-01
.176E-01

WNNR PP PP

.575E-01
.528E-01
.416E-01
.242E-01
.015E-01
.423E-01
.684E-01
.083E+00
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1.188E+00
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.114E+00
.126E+00
.136E+00
.146E+00
.163E+00
.178E+00
.191E+00

.203E+00
.227E+00
.247E+00
.263E+00
.277E+00
.299E+00
.316E+00
.331E+00

.343E+00
.353E+00
.362E+00
.371E+00
.378E+00
.391E+00
.401E+00
.411E4+00

.419E+00
.436E+00
.449E+00
.460E+00
.470E+00
.485E+00
.498E+00
.508E+00

.517E+00
.525E+00
.532E+00
.538E+00
.544E+00
.554E+00
.562E+00
.570E+00

.576E+00
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.806E-01
.372E-01
.945E-01
.523E-01
.697E-01
.890E-01
.010E+00

.132E+00
.443E+00
.759E+00
.081E+00
.406E+00
.065E+00
.735E+00
.412E+00

.096E+00
.784E+00
.477E+00
.174E+00
.873E+00
.280E+00
.070E+01
.212E+01

.355E+01
.713E+01
.074E+01
.436E+01
.798E+01
.525E+01
.254E+01
.984E+01

.715E+01
.446E+01
.178E+01
.911E+01
.645E+01
.011E+02
.158E+02
.305E+02

.452E+02
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.595E+00
.663E+00
.731E+00
.798E+00
.933E+00
.067E+00
.201E+00

.335E+00
.670E+00
.006E+00
.343E+00
.682E+00
.364E+00
.051E+00
.743E+00

.439E+00
.138E+00
.840E+00
.544E+00
.251E+00
.067E+01
.210E+01
.353E+01

.496E+01
.857E+01
.219E+01
.582E+01
.945E+01
.674E+01
.404E+01
.135E+01

.866E+01
.599E+01
.331E+01
.065E+01
.799E+01
.027E+02
.174E+02
.321E+02

.468E+02
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.380E+00
.687E+00
.981E+00
.265E+00
.801E+00
.301E+00
.770E+00

.211E+00
.212E4+00
.094E+00
.882E+00
.594E+00
.084E+01
.190E+01
.283E+01

.365E+01
.439E+01
.506E+01
.567E+01
.623E+01
.724E+01
.812E+01
.890E+01

.960E+01
.110E+01
.233E+01
.337E4+01
.428E+01
.579E+01
.704E+01
.809E+01

.900E+01
.980E+01
.052E+01
.117E4+01
.176E+01
.281E+01
.372E+01
.453E+01

.524E+01
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.766E-01
.902E-01
.032E-01
.157E-01
.393E-01
.612E-01
.816E-01

.006E-01
.432E-01
.800E-01
.120E-01
.403E-01
.881E-01
.270E-01
.595E-01

.871E-01
.109E-01
.316E-01
.500E-01
.662E-01
.940E-01
.169E-01
.362E-01

.526E-01
.850E-01
.090E-01
.276E-01
.425E-01
.651E-01
.814E-01
.938E-01

.036E-01
.116E-01
.183E-01
.239E-01
.287E-01
.366E-01
.427E-01
.477E-01

.518E-01
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.286E+00
.378E+00
.463E+00
.544E+00
.694E+00
.830E+00
.955E+00

.070E+00
.324E+00
.544E+00
.737E+00
.910E+00
.212E+00
.471E4+00
.698E+00

.901E+00
.084E+00
.252E+00
.405E+00
.548E+00
.804E+00
.031E+00
.233E+00

.417E+00
.812E+00
.141E+00
.423E+00
.670E+00
.088E+00
.433E+00
.728E+00

.984E+00
.212E+00
.416E+00
.601E+00
.770E+00
.071E+00
.333E+00
.564E+00

.771E+00
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00
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O PP PP
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Electrons in
Density, g/cm3
1.1350E+01
STOPPING POWER

COLLISION RADIATIVE TOTAL
MeV cm2/g MeV cm2/g MeV cm2/g
.428E+00 2.045E-02 8.448E+00
.356E+00 2.251E-02 7.379E+00
.561E+00 2.421E-02 6.585E+00
.945E+00 2.566E-02 5.971E+00
.453E+00 2.693E-02 5.480E+00
.714E+00 2.908E-02 4.743E+00
.182E+00 3.086E-02 4.212E+00
.779E+00 3.240E-02 3.812E+00
.463E+00 3.376E-02 3.497E+00
.208E+00 3.500E-02 3.243E+00
.997E+00 3.613E-02 3.034E+00
.821E+00 3.718E-02 2.858E+00
.670E+00 3.817E-02 2.708E+00
.426E+00 3.998E-02 2.466E+00
.237E+00 4.162E-02 2.279E+00
.087E+00 4.313E-02 2.130E+00
.964E+00 4.454E-02 2.008E+00
.737E+00 4.772E-02 1.785E+00
.583E+00 5.054E-02 1.633E+00
.471E+00 5.312E-02 1.524E+00
.387E+00 5.555E-02 1.442E+00
.269E+00 6.015E-02 1.329E+00
.193E+00 6.460E-02 1.257E+00
.140E+00 6.900E-02 1.209E+00
.102E+00 7.340E-02 1.175E+00
.074E+00 7.781E-02 1.152E+00
.053E+00 8.228E-02 1.135E+00
.037E+00 8.677E-02 1.124E+00
.026E+00 9.132E-02 1.117E+00
.009E+00 1.005E-01 1.110E+00
.000E+00 1.098E-01 1.110E+00
.957E-01 1.193E-01 1.115E+00
.939E-01 1.290E-01 1.123E+00
.966E-01 1.537E-01 1.150E+00
.004E+00 1.792E-01 1.183E+00
.014E+00 2.053E-01 1.219E+00
.024E+00 2.319E-01 1.256E+00
.044E+00 2.866E-01 1.331E+00
.063E+00 3.427E-01 1.406E+00
.080E+00 3.999E-01 1.480E+00
.095E+00 4.582E-01 1.553E+00
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CSDA
RANGE

g/cm2

.255E-04
.143E-03
.502E-03
.902E-03
.339E-03
.323E-03
.445E-03
.695E-03

.066E-03
.552E-03
.015E-02
.185E-02
.365E-02
.752E-02
.175E-02
.629E-02

.113E-02
.438E-02
.905E-02
.492E-02
.180E-02
.280E-01
.668E-01
.074E-01

.494E-01
.924E-01
.361E-01
.804E-01
.250E-01
.149E-01
.050E-01
.949E-01

.843E-01
.004E+00
.219E+00
.427E+00
.629E+00
.016E+00
.381E+00
.728E+00

.057E+00

RADIATION
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YIELD

.191E-03
.500E-03
.810E-03
.121E-03
.432E-03
.051E-03
.664E-03
.271E-03

.872E-03
.467E-03
.055E-03
.638E-03
.214E-03
.349E-03
.461E-03
.055E-02

.162E-02
.419E-02
.664E-02
.896E-02
.118E-02
.533E-02
.917E-02
.276E-02

.614E-02
.935E-02
.241E-02
.536E-02
.820E-02
.363E-02
.877E-02
.369E-02

.842E-02
.960E-02
.009E-02
.001E-01
.096E-01
.277E-01
.447E-01
.608E-01

.761E-01

DENSITY
EFFECT
DELTA

.841E-04
.147E-04
.491E-04
.872E-04
.029E-03
.324E-03
.633E-03
.956E-03

B R0 d o

.294E-03
.646E-03
.011E-03
.390E-03
.783E-03
.608E-03
.485E-03
.413E-03

U WwwNN

.392E-03
.005E-02
.300E-02
.623E-02
.971E-02
.736E-02
.579E-02
.484E-02

S W N R PR

.437E-02
.426E-02
.443E-02
.479E-02
.529E-02
.166E-01
.380E-01
.595E-01

PP OO Joy U,

.809E-01
.337E-01
.854E-01
.360E-01
.855E-01
.817E-01
.743E-01
.631E-01

oUW w NN
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.479E-01

71
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.108E+00
.120E+00
.132E+00
.142E+00
.160E+00
.175E+00
.189E+00

.201E+00
.226E+00
.246E+00
.262E+00
.277E+00
.299E+00
.318E+00
.332E+00

.345E+00
.356E+00
.365E+00
.374E+00
.381E+00
.395E+00
.406E+00
.415E+00

.423E+00
.441E+00
.455E+00
.466E+00
.476E+00
.491E+00
.504E+00
.514E+00

.523E+00
.531E+00
.538E+00
.544E+00
.550E+00
.560E+00
.568E+00
.576E+00

.583E+00
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.174E-01
.773E-01
.379E-01
.991E-01
.233E-01
.495E-01
.077E+00

.206E+00
.535E+00
.870E+00
.210E+00
.554E+00
.252E+00
.961E+00
.678E+00

.402E+00
.132E+00
.865E+00
.603E+00
.345E+00
.836E+00
.134E+01
.284E+01

.436E+01
.816E+01
.198E+01
.582E+01
.966E+01
.737E+01
.509E+01
.283E+01

.058E+01
.833E+01
.609E+01
.386E+01
.163E+01
.072E+02
.227E+02
.383E+02

.539E+02
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.626E+00
.698E+00
.769E+00
.841E+00
.983E+00
.125E+00
.266E+00

.407E+00
.761E+00
.116E+00
.472E+00
.830E+00
.551E+00
.279E+00
.011E+00

.747E+00
.488E+00
.231E4+00
.977E+00
.726E+00
.123E+01
.274E+01
.426E+01

.578E+01
.960E+01
.344E+01
.729E+01
.114E+01
.886E+01
.660E+01
.435E+01

.210E+01
.986E+01
.763E+01
.540E+01
.318E+01
.087E+02
.243E+02
.399E+02

.555E+02
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.372E+00
.673E+00
.962E+00
.239E+00
.762E+00
.249E+00
.705E+00

.133E+00
.102E4+00
.954E+00
.713E+00
.399E+00
.059E+01
.161E+01
.250E+01

.329E+01
.399E+01
.463E+01
.521E+01
.574E+01
.670E+01
.753E+01
.828E+01

.894E+01
.036E+01
.153E+01
.251E+01
.337E+01
.480E+01
.598E+01
.697E+01

.783E+01
.859E+01
.927E+01
.988E+01
.044E+01
.143E+01
.229E+01
.305E+01

.373E+01
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.906E-01
.045E-01
.177E-01
.304E-01
.543E-01
.765E-01
.970E-01

.162E-01
.589E-01
.955E-01
.274E-01
.555E-01
.028E-01
.412E-01
.731E-01

.002E-01
.235E-01
.439E-01
.618E-01
.777E-01
.048E-01
.270E-01
.457E-01

.617E-01
.931E-01
.164E-01
.343E-01
.488E-01
.705E-01
.862E-01
.982E-01

.077E-01
.153E-01
.217E-01
.271E-01
.317E-01
.393E-01
.452E-01
.500E-01

.539E-01
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.289E-01
.061E-01
.798E-01
.050E+00
.182E+00
.304E+00
.417E+00

.523E+00
.759E+00
.964E+00
.147E+00
.310E+00
.596E+00
.841E+00
.055E+00

.247E+00
.420E+00
.579E+00
.725E+00
.861E+00
.107E+00
.326E+00
.521E4+00

.699E+00
.083E+00
.404E+00
.679E+00
.921E+00
.330E+00
.670E+00
.960E+00

.213E+00
.438E+00
.640E+00
.824E+00
.992E+00
.290E+00
.550E+00
.780E+00

.986E+00
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ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

STOPPING POWER

Electrons in URANIUM

Density,
1.8950E+01

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g
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.984E+00
.986E+00
.240E+00
.662E+00
.198E+00
.499E+00
.995E+00
.613E+00

.313E+00
.070E+00
.870E+00
.701E+00
.557E+00
.325E+00
.144E+00
.001E+00

.883E+00
.666E+00
.518E+00
.411E+00
.330E+00
.218E+00
.144E+00
.093E+00

.057E+00
.031E+00
.011E+00
.956E-01
.842E-01
.690E-01
.604E-01
.560E-01

.544E-01
.572E-01
.649E-01
.744E-01
.844E-01
.004E+00
.022E+00
.039E+00

.054E+00
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.101E-02
.327E-02
.516E-02
.679E-02
.822E-02
.067E-02
.273E-02
.452E-02

.612E-02
.756E-02
.888E-02
.011E-02
.127E-02
.339E-02
.531E-02
.709E-02

.875E-02
.249E-02
.585E-02
.894E-02
.184E-02
.735E-02
.263E-02
.782E-02

.294E-02
.805E-02
.316E-02
.828E-02
.034E-01
.137E-01
.241E-01
.346E-01

.452E-01
.721E-01
.995E-01
.275E-01
.559E-01
.139E-01
.732E-01
.338E-01

.955E-01
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.005E+00
.009E+00
.266E+00
.688E+00
.226E+00
.530E+00
.028E+00
.648E+00

.349E+00
.108E+00
.909E+00
.741E+00
.598E+00
.368E+00
.190E+00
.048E+00

.932E+00
.719E+00
.574E+00
.470E+00
.392E+00
.285E+00
.217E4+00
.171E+00

.140E+00
.119E+00
.104E+00
.094E+00
.088E+00
.083E+00
.084E+00
.091E+00

.100E+00
.129E+00
.164E+00
.202E+00
.240E+00
.318E+00
.396E+00
.473E+00

.549E+00

~N oUW WwWwN NP P OJdJ0d Ww NN ERFE P P 2 00 N W NN -

NN R PP o

w

I, ev
890.0

CSDA
RANGE

g/cm2

.983E-04
.233E-03
.611E-03
.030E-03
.489E-03
.521E-03
.694E-03
.001E-03

.433E-03
.984E-03
.065E-02
.242E-02
.430E-02
.833E-02
.273E-02
.746E-02

.249E-02
.626E-02
.149E-02
.795E-02
.545E-02
.329E-01
.730E-01
.149E-01

.582E-01
.025E-01
.475E-01
.931E-01
.389E-01
.311E-01
.234E-01
.154E-01

.068E-01
.031E+00
.249E+00
.461E+00
.665E+00
.056E+00
.425E+00
.774E+00

.105E+00

RADIATION

W W NN - R P O 00 Jo oy U DWW NN R

~ oy oy O U1 i D> D>

[ R R R IR

YIELD

.292E-03
.629E-03
.968E-03
.310E-03
.653E-03
.340E-03
.025E-03
.707E-03

.384E-03
.057E-03
.724E-03
.385E-03
.042E-03
.337E-03
.061E-02
.186E-02

.308E-02
.605E-02
.888E-02
.159E-02
.417E-02
.903E-02
.355E-02
.777E-02

.175E-02
.553E-02
.913E-02
.259E-02
.591E-02
.223E-02
.817E-02
.382E-02

.921E-02
.184E-02
.035E-01
.145E-01
.249E-01
.444E-01
.625E-01
.795E-01

.955E-01

DENSITY
EFFECT
DELTA

.810E-03
.324E-03
.863E-03
.423E-03
.006E-03
.231E-03
.526E-03
.882E-03

~N oUW NN

.289E-03
.074E-02
.222E-02
.372E-02
.525E-02
.834E-02
.147E-02
.462E-02

NN — PR o

.776E-02
.560E-02
.337E-02
.103E-02
.860E-02
.344E-02
.794E-02
.021E-01

= oo J 0 0w

.160E-01
.296E-01
.430E-01
.561E-01
.691E-01
.945E-01
.192E-01
.434E-01

NN R PP

.672E-01
.247E-01
.799E-01
.332E-01
.847E-01
.832E-01
.762E-01
.646E-01

oy U DWW

(e}

.488E-01

73
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.067E+00
.079E+00
.090E+00
.100E+00
.117E4+00
.132E+00
.145E+00

.157E+00
.180E+00
.199E+00
.215E+00
.228E+00
.250E+00
.266E+00
.280E+00

.292E+00
.302E+00
.311E+00
.319E+00
.326E+00
.338E+00
.349E+00
.357E+00

.365E+00
.382E+00
.395E+00
.405E+00
.414E+00
.429E+00
.441E+00
.451E+00

.460E+00
.467E+00
.474E+00
.480E+00
.486E+00
.495E+00
.503E+00
.511E+00

.517E4+00
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.580E-01
.214E-01
.856E-01
.504E-01
.818E-01
.015E+00
.151E+00

.288E+00
.636E+00
.991E+00
.352E+00
.717E+00
.457E+00
.208E+00
.967E+00

.733E+00
.505E+00
.282E+00
.063E+00
.847E+00
.043E+01
.201E+01
.361E+01

.521E+01
.924E+01
.329E+01
.736E+01
.144E+01
.962E+01
.782E+01
.604E+01

.426E+01
.250E+01
.074E+01
.899E+01
.724E+01
.137E+02
.303E+02
.468E+02

.633E+02
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.625E+00
.700E+00
.775E+00
.850E+00
.999E+00
.147E+00
.296E+00

.444E+00
.816E+00
.191E+00
.567E+00
.945E+00
.706E+00
.474E4+00
.248E+00

.025E+00
.807E+00
.593E+00
.382E+00
.017E+01
.176E+01
.336E+01
.497E4+01

.658E+01
.062E+01
.469E+01
.877E+01
.286E+01
.105E+01
.926E+01
.749E+01

.572E+01
.397E+01
.221E+01
.047E+01
.872E+01
.152E+02
.318E+02
.483E+02

.648E+02

NN DN NN P e el e P PR oo o GO s s W W

W wwhhND NN

w

.420E+00
.721E+00
.008E+00
.284E+00
.804E+00
.287E+00
.737E+00

.159E+00
.111E400
.945E+00
.685E+00
.352E+00
.051E+01
.149E+01
.235E+01

.310E+01
.378E+01
.439E+01
.495E+01
.546E+01
.637E+01
.717E4+01
.787E+01

.851E+01
.986E+01
.096E+01
.190E+01
.271E+01
.407E+01
.518E+01
.612E+01

.693E+01
.765E+01
.829E+01
.887E+01
.940E+01
.034E+01
.115E+01
.186E+01

.250E+01
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NeJ

.106E-01
.250E-01
.387E-01
.518E-01
.764E-01
.990E-01
.199E-01

.394E-01
.825E-01
.193E-01
.511E-01
.790E-01
.258E-01
.636E-01
.948E-01

.212E-01
.438E-01
.635E-01
.808E-01
.961E-01
.221E-01
.435E-01
.614E-01

.766E-01
.064E-01
.285E-01
.455E-01
.591E-01
.795E-01
.943E-01
.055E-01

.144E-01
.215E-01
.275E-01
.325E-01
.369E-01
.439E-01
.494E-01
.538E-01

.575E-01
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.294E-01
.007E+00
.081E+00
.152E+00
.287E+00
.412E+00
.529E+00

.639E+00
.886E+00
.102E+00
.294E+00
.467E+00
.768E+00
.026E+00
.252E+00

.453E+00
.635E+00
.802E+00
.954E+00
.096E+00
.352E+00
.577E+00
.779E+00

.962E+00
.357E+00
.685E+00
.966E+00
.213E+00
.630E+00
.975E+00
.268E+00

.525E+00
.752E+00
.956E+00
.141E+00
.310E+00
.611E+00
.872E+00
.103E+00

.310E+00
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

Electrons in AIR, DRY (NEAR SEA LEVEL)

STOPPING POWER

Density,
1.2048E-03

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

[ e e e e e e P NNNDNDDNDDNDWW W OO0 oYy O ~~oowHRrRFERFRRPERE

PR R R R R

.975E+01
.663E+01
.444E+01
.282E+01
.157E4+01
.753E+00
.491E+00
.562E+00

.848E+00
.280E+00
.818E+00
.434E+00
.110E+00
.593E+00
.197E+00
.885E+00

.633E+00
.172E+00
.861E+00
.637E+00
.469E+00
.236E+00
.084E+00
.978E+00

.902E+00
.845E+00
.802E+00
.769E+00
.743E+00
.706E+00
.683E+00
.669E+00

.661E+00
.655E+00
.661E+00
.671E+00
.684E+00
.712E+00
.740E+00
.766E+00

.790E+00
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.897E-03
.921E-03
.937E-03
.946E-03
.954E-03
.966E-03
.976E-03
.986E-03

.998E-03
.011E-03
.025E-03
.040E-03
.057E-03
.093E-03
.133E-03
.175E-03

.222E-03
.348E-03
.485E-03
.633E-03
.789E-03
.126E-03
.495E-03
.890E-03

.311E-03
.757E-03
.223E-03
.708E-03
.210E-03
.258E-03
.036E-02
.151E-02

.271E-02
.588E-02
.927E-02
.284E-02
.656E-02
.437E-02
.260E-02
.115E-02

.999E-02
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.976E+01
.663E+01
.445E+01
.283E+01
.158E+01
.757E+00
.495E+00
.566E+00

.852E+00
.284E+00
.822E+00
.438E+00
.114E+00
.597E+00
.201E+00
.889E+00

.637E+00
.176E+00
.865E+00
.642E+00
.474E+00
.241E+00
.089E+00
.984E+00

.908E+00
.852E+00
.809E+00
.776E+00
.751E+00
.715E+00
.694E+00
.681E+00

.674E+00
.671E+00
.680E+00
.694E+00
.711E+00
.747E+00
.783E+00
.817E+00

.850E+00
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CSDA
RANGE

g/cm?2

.884E-04
.269E-04
.886E-04
.727E-04
.782E-04
.451E-03
.002E-03
.627E-03

.322E-03
.085E-03
.913E-03
.802E-03
.751E-03
.817E-03
.110E-02
.357E-02

.623E-02
.362E-02
.193E-02
.103E-02
.082E-02
.213E-02
.528E-02
.199E-01

.456E-01
.722E-01
.995E-01
.274E-01
.558E-01
.136E-01
.723E-01
.316E-01

.912E-01
.408E-01
.901E-01
.383E-01
.085E+00
.374E+00
.658E+00
. 935E+00

.208E+00

RADIATION
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R P O Jo 01 W

YIELD

.082E-04
.299E-04
.506E-04
.706E-04
.898E-04
.267E-04
.619E-04
.955E-04

.280E-04
.595E-04
.900E-04
.198E-04
.488E-04
.050E-04
.590E-04
.112E-04

.618E-04
.826E-04
.968E-04
.006E-03
.111E-03
.311E-03
.502E-03
.688E-03

.869E-03
.048E-03
.225E-03
.401E-03
.577E-03
.930E-03
.283E-03
.639E-03

.997E-03
.907E-03
.836E-03
.784E-03
.748E-03
.717E-03
.173E-02
.377E-02

.583E-02

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

OO O OO o oOo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO OooOo

o

.000E+00

75
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.812E+00
.833E+00
.852E+00
.870E+00
.902E+00
.931E+00
.956E+00

.979E+00
.029E+00
.069E+00
.104E+00
.134E+00
.185E+00
.226E+00
.257E+00

.282E+00
.302E+00
.319E+00
.334E+00
.347E+00
.369E+00
.387E+00
.403E+00

.417E+00
.445E+00
.468E+00
.486E+00
.502E+00
.529E+00
.550E+00
.567E+00

.582E+00
.595E+00
.606E+00
.616E+00
.625E+00
.641E+00
.653E+00
.664E+00

.674E+00
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.908E-02
.838E-02
.787E-02
.754E-02
.173E-01
.376E-01
.584E-01

.795E-01
.337E-01
.895E-01
.464E-01
.042E-01
.219E-01
.417E-01
.630E-01

.855E-01
.009E+00
.133E+00
.258E+00
.384E+00
.637E+00
.892E+00
.148E+00

.405E+00
.053E+00
.705E+00
.360E+00
.018E+00
.340E+00
.667E+00
.998E+00

.033E+01
.167E+01
.301E+01
.435E+01
.569E+01
.838E+01
.107E+01
.376E+01

.646E+01
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.881E+00
.911E+00
.940E+00
.967E+00
.020E+00
.068E+00
.115E+00

.159E+00
.262E+00
.359E+00
.450E+00
.539E+00
.707E+00
.868E+00
.020E+00

.167E+00
.311E+00
.452E4+00
.592E+00
.731E+00
.006E+00
.279E+00
.551E4+00

.822E+00
.498E+00
.173E+00
.847E+00
.520E+00
.868E+00
.022E+01
.157E+01

.292E+01
.427E+01
.562E+01
.697E+01
.832E+01
.102E+01
.372E+01
.643E+01

.913E+01
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.476E+00
.740E+00
.999E+00
.255E+00
.757E4+00
.246E+00
.724E+00

.192E+00
.323E+00
.405E+00
.445E+00
.447E+00
.135E+01
.315E+01
.485E+01

.646E+01
.801E+01
.948E+01
.090E+01
.227E+01
.486E+01
.727E4+01
.954E+01

.167E+01
.652E+01
.081E+01
.466E+01
.814E+01
.425E+01
.950E+01
.410E+01

.819E+01
.187E+01
.522E+01
.829E+01
.113E+01
.622E+01
.069E+01
.468E+01

.829E+01
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.792E-02
.001E-02
.211E-02
.422E-02
.846E-02
.269E-02
.692E-02

.113E-02
.156E-02
.182E-02
.186E-02
.167E-02
.006E-01
.186E-01
.357E-01

.520E-01
.676E-01
.825E-01
.968E-01
.104E-01
.361E-01
.598E-01
.818E-01

.022E-01
.474E-01
.859E-01
.192E-01
.484E-01
.972E-01
.365E-01
.691E-01

.967E-01
.203E-01
.409E-01
.589E-01
.750E-01
.022E-01
.247E-01
.435E-01

.595E-01
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.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.563E-03
.965E-02

.375E-01
.263E-01
.189E-01
.116E-01
.025E-01
.758E-01
.361E-01
.837E-01

.120E+00
.418E+00
.670E+00
.887E+00
.078E+00
.403E+00
.674E+00
.909E+00

.116E+00
.302E+00
.471E+00
.627E+00
.772E+00
.034E+00
.267E+00
.476E+00

.667E+00
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MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

Electrons in WATER, LIQUID

STOPPING POWER

Density,
1.0000E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g
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.256E+01
.897E+01
.647E+01
.461E+01
.317E4+01
.109E+01
.653E+00
.592E+00

.777E4+00
.130E+00
.603E+00
.166E+00
.797E+00
.207E+00
.757E+00
.402E+00

.115E+00
.591E+00
.238E+00
.984E+00
.793E+00
.528E+00
.355E+00
.235E+00

.148E+00
.083E+00
.034E+00
.995E+00
.963E+00
.917E+00
.886E+00
.864E+00

.849E+00
.829E+00
.822E+00
.821E+00
.824E+00
.834E+00
.846E+00
.858E+00

.870E+00
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.898E-03
.927E-03
.944E-03
.955E-03
.963E-03
.974E-03
.984E-03
.994E-03

.005E-03
.018E-03
.031E-03
.046E-03
.062E-03
.098E-03
.138E-03
.181E-03

.228E-03
.355E-03
.494E-03
.643E-03
.801E-03
.141E-03
.514E-03
.914E-03

.339E-03
.787E-03
.257E-03
.747E-03
.254E-03
.313E-03
.042E-02
.159E-02

.280E-02
.600E-02
.942E-02
.303E-02
.678E-02
.468E-02
.299E-02
.164E-02

.058E-02

[ =Y S VNN DN N W WS BSOS 0101 oy o) =1 oo B U< Y Ay S I I

[ e e e N

.256E+01
.898E+01
.647E+01
.461E+01
.318E+01
.110E+01
.657E+00
.596E+00

.781E+00
.134E+00
.607E+00
.170E+00
.801E+00
.211E4+00
.761E+00
.407E+00

.119E+00
.596E+00
.242E+00
.988E+00
.798E+00
.533E+00
.360E+00
.241E+00

.154E+00
.090E+00
.041E+00
.003E+00
.972E+00
.926E+00
.896E+00
.876E+00

.862E+00
.845E+00
.841E+00
.844E+00
.850E+00
.868E+00
.889E+00
.910E+00

.931E+00
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CSDA
RANGE

g/cm?2

.515E-04
.728E-04
.147E-04
.762E-04
.566E-04
.272E-03
.756E-03
.306E-03

.919E-03
.591E-03
.320E-03
.103E-03
.940E-03
.762E-03
.773E-03
.196E-02

.431E-02
.083E-02
.817E-02
.622E-02
.488E-02
.372E-02
.421E-02
.060E-01

.288E-01
.523E-01
.766E-01
.013E-01
.265E-01
.778E-01
.302E-01
.832E-01

.367E-01
.717E-01
.075E-01
.432E-01
.785E-01
.247E+00
.514E+00
.T7TTE+00

.037E+00

RADIATION
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YIELD

.408E-05
.133E-04
.316E-04
.493E-04
.663E-04
.990E-04
.301E-04
.599E-04

.886E-04
.165E-04
.435E-04
.698E-04
.955E-04
.453E-04
.931E-04
.393E-04

.842E-04
.912E-04
.926E-04
.894E-04
.826E-04
.161E-03
.331E-03
.496E-03

.658E-03
.818E-03
.976E-03
.134E-03
.292E-03
.608E-03
.928E-03
.251E-03

.579E-03
.416E-03
.281E-03
.171E-03
.085E-03
.969E-03
.092E-02
.291E-02

.495E-02

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.103E-02
.938E-02
.435E-02
.267E-01
.835E-01

R R JdMNPFP O OO

.428E-01
.944E-01
.437E-01
.866E-01
.218E-01
.069E+00
.288E+00
.484E+00

R = = 00 o U1 Wi

1.660E+00

77
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.882E+00
.892E+00
.902E+00
.911E+00
.928E+00
.943E+00
.956E+00

.968E+00
.993E+00
.014E+00
.031E+00
.046E+00
.070E+00
.089E+00
.105E+00

.118E+00
.129E+00
.139E+00
.148E+00
.156E+00
.170E+00
.182E+00
.193E+00

.202E+00
.222E+00
.238E+00
.251E+00
.263E+00
.282E+00
.297E+00
.311E+00

.322E+00
.332E+00
.341E+00
.349E+00
.357E+00
.370E+00
.381E+00
.391E+00

.400E+00
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.976E-02
.917E-02
.876E-02
.854E-02
.185E-01
.391E-01
.601E-01

.814E-01
.362E-01
.926E-01
.501E-01
.086E-01
.277E-01
.489E-01
.716E-01

.955E-01
.021E+00
.146E+00
.273E+00
.400E+00
.656E+00
.914E+00
.173E+00

.434E+00
.089E+00
.749E+00
.412E+00
.078E+00
.416E+00
.760E+00
.107E+00

.046E+01
.181E+01
.317E+01
.453E+01
.589E+01
.861E+01
.133E+01
.406E+01

.679E+01

B W wwww w NDNDDNDDNDDNDDNDDNDDN NN PR
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N

.951E+00
.971E+00
.991E+00
.010E+00
.047E4+00
.082E+00
.116E+00

.149E+00
.230E+00
.306E+00
.381E+00
.454E+00
.598E+00
.738E+00
.876E+00

.013E+00
.150E+00
.286E+00
.421E+00
.556E+00
.827E+00
.096E+00
.366E+00

.636E+00
.311E+00
.987E+00
.663E+00
.341E+00
.698E+00
.006E+01
.142E+01

.278E+01
.414E+01
.551E+01
.688E+01
.824E+01
.098E+01
.371E+01
.645E+01

.919E+01
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.295E+00
.550E+00
.802E+00
.052E+00
.545E+00
.030E+00
.506E+00

.975E+00
.117E4+00
.219E+00
.286E+00
.320E+00
.130E+01
.317E4+01
.496E+01

.665E+01
.828E+01
.983E+01
.132E+01
.276E+01
.547E+01
.799E+01
.035E+01

.258E+01
.761E+01
.204E+01
.600E+01
.957E+01
.582E+01
.116E+01
.583E+01

.996E+01
.368E+01
.706E+01
.014E+01
.299E+01
.810E+01
.258E+01
.657E+01

.002E+02

OO O DWW NDNNDODNDNDDNRE P PR 20 ~Jo U Wb W wWwNDNDDND R
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.702E-02
.911E-02
.123E-02
.336E-02
.766E-02
.200E-02
.636E-02

.072E-02
.163E-02
.243E-02
.309E-02
.355E-02
.039E-01
.233E-01
.418E-01

.594E-01
.762E-01
.923E-01
.076E-01
.222E-01
.496E-01
.747E-01
.978E-01

.192E-01
.662E-01
.060E-01
.401E-01
.698E-01
.190E-01
.584E-01
.908E-01

.180E-01
.412E-01
.613E-01
.789E-01
.945E-01
.209E-01
.425E-01
.605E-01

.759E-01
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.821E+00
.967E+00
.102E+00
.227TE+00
.453E+00
.652E+00
.831E+00

.992E+00
.341E+00
.633E+00
.885E+00
.107E+00
.487E+00
.806E+00
.082E+00

.326E+00
.544E+00
.741E+00
.921E+00
.087E+00
.383E+00
.641E+00
.871E+00

.077E+00
.516E+00
.876E+00
.182E+00
.447E+00
.891E+00
.254E+00
.561E+00

.827E+00
.006E+01
.027E+01
.046E+01
.064E+01
.094E+01
.121E+01
.145E+01

.166E+01
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

Electrons in CONCRETE, PORTLAND

STOPPING POWER

Density,
2.3000E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

[ e e e e e e PR NN DNDDNDDNDW W W > 01 oo oy ~JorrRFERPRRPRRE

PR R R R R

.804E+01
.526E+01
.330E+01
.184E+01
.070E+01
.049E+00
.899E+00
.049E+00

.393E+00
.872E+00
.446E+00
.092E+00
.793E+00
.315E+00
.948E+00
.659E+00

.425E+00
.996E+00
.706E+00
.498E+00
.341E+00
.124E+00
.982E+00
.883E+00

.811E+00
.756E+00
.714E+00
.681E+00
.655E+00
.618E+00
.593E+00
.577E+00

.566E+00
.553E+00
.551E+00
.555E+00
.560E+00
.575E+00
.590E+00
.604E+00

.617E+00
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.754E-03
.864E-03
.942E-03
.999E-03
.044E-03
.107E-03
.153E-03
.189E-03

.220E-03
.249E-03
.276E-03
.302E-03
.328E-03
.381E-03
.437E-03
.497E-03

.560E-03
.733E-03
.925E-03
.134E-03
.357E-03
.843E-03
.377E-03
.952E-03

.563E-03
.021E-02
.088E-02
.159E-02
.231E-02
.383E-02
.543E-02
.709E-02

.882E-02
.339E-02
.828E-02
.342E-02
.876E-02
.998E-02
.176E-02
.400E-02

.662E-02
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[ e e e

.805E+01
.526E+01
.330E+01
.184E+01
.071E+01
.056E+00
.905E+00
.055E+00

.400E+00
.878E+00
.453E+00
.099E+00
.799E+00
.321E+00
.955E+00
.665E+00

.431E+00
.003E+00
.713E+00
.505E+00
.349E+00
.132E+00
.990E+00
.892E+00

.820E+00
.766E+00
.725E+00
.693E+00
.668E+00
.632E+00
.609E+00
.594E+00

.585E+00
.577E+00
.580E+00
.588E+00
.599E+00
.625E+00
.651E+00
.678E+00

.704E+00
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CSDA
RANGE

g/cm2

.207E-04
.720E-04
.480E-04
.476E-04
.070E-03
.580E-03
.173E-03
.844E-03

.589E-03
.405E-03
.289E-03
.238E-03
.250E-03
.450E-03
.187E-02
.450E-02

.732E-02
.514E-02
.393E-02
.353E-02
.385E-02
.627E-02
.006E-01
.264E-01

.534E-01
.813E-01
.099E-01
.392E-01
.690E-01
.296E-01
.914E-01
.539E-01

.168E-01
.751E-01
.335E-01
.914E-01
.148E+00
.459E+00
.764E+00
.064E+00

.360E+00

RADIATION
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YIELD

.710E-04
.072E-04
.419E-04
.755E-04
.080E-04
.704E-04
.298E-04
.867E-04

.415E-04
.944E-04
.457E-04
.955E-04
.440E-04
.375E-04
.269E-04
.013E-03

.096E-03
.292E-03
.477E-03
.652E-03
.819E-03
.137E-03
.438E-03
.728E-03

.011E-03
.290E-03
.565E-03
.839E-03
.112E-03
.657E-03
.204E-03
.754E-03

.308E-03
.716E-03
.157E-03
.063E-02
.213E-02
.520E-02
.835E-02
.155E-02

.479E-02

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.781E-04

0O OO OO oo

.827E-02
.821E-02
.986E-02
.276E-02
.066E-01
.562E-01
.072E-01
.587E-01

NN PR - 00w

.102E-01
.363E-01
.566E-01
.704E-01
.777E-01
.746E-01
.152E+00
.312E+00

R P O Jo U1 W

1.459E+00

79
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.630E+00
.641E+00
.651E+00
.661E+00
.678E+00
.693E+00
.706E+00

.718E+00
.742E+00
.761E+00
.T7TT7TE+00
.791E+00
.813E+00
.831E+00
.845E+00

.857E+00
.868E+00
.877E+00
.886E+00
.893E+00
.906E+00
.918E+00
.928E+00

.936E+00
.954E+00
.969E+00
.981E+00
.992E+00
.010E+00
.024E+00
.036E+00

.046E+00
.055E+00
.064E+00
.071E+00
.078E+00
.090E+00
.100E+00
.109E+00

.117E4+00
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.956E-02
.128E-01
.263E-01
.400E-01
.680E-01
.968E-01
.261E-01

.558E-01
.320E-01
.102E-01
.899E-01
.707E-01
.350E-01
.020E-01
.071E+00

.241E+00
.413E+00
.586E+00
.760E+00
.934E+00
.286E+00
.639E+00
.994E+00

.351E+00
.248E+00
.151E+00
.059E+00
.969E+00
.797E+00
.063E+01
.247E+01

.432E+01
.616E+01
.801E+01
.986E+01
.172E+01
.543E+01
.914E+01
.286E+01

.658E+01
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.729E+00
.754E+00
.778E+00
.801E+00
.846E+00
.890E+00
.932E+00

.973E+00
.074E+00
.171E+00
.267E+00
.362E+00
.548E+00
.733E+00
.916E+00

.099E+00
.281E+00
.463E+00
.646E+00
.828E+00
.192E+00
.557E+00
.922E+00

.288E+00
.203E+00
.120E+00
.040E+00
.961E+00
.081E+01
.266E+01
.451E+01

.636E+01
.822E+01
.008E+01
.194E+01
.379E+01
.752E+01
.124E+01
.497E+01

.870E+01

OO O DWW WNDNDNDNDDND - PP PP OO0 oy ul b wwdNd DN

0O O 1 J~Jo oo
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.651E+00
.938E+00
.221E+00
.501E+00
.049E+00
.584E+00
.108E+00

.620E+00
.855E+00
.033E+00
.160E+00
.024E+01
.228E+01
.417E4+01
.594E+01

.761E+01
.917E+01
.066E+01
.206E+01
.340E+01
.590E+01
.819E+01
.030E+01

.226E+01
.662E+01
.038E+01
.368E+01
.662E+01
.170E+01
.597E+01
.965E+01

.290E+01
.579E+01
.841E+01
.079E+01
.298E+01
.688E+01
.029E+01
.331E+01

.603E+01
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.805E-02
.134E-02
.465E-02
.796E-02
.459E-02
.122E-02
.781E-02

.437E-02
.050E-02
.619E-02
.114E-01
.261E-01
.540E-01
.799E-01
.041E-01

.266E-01
.476E-01
.673E-01
.858E-01
.032E-01
.350E-01
.634E-01
.891E-01

.123E-01
.620E-01
.025E-01
.363E-01
.650E-01
.114E-01
.474E-01
.764E-01

.003E-01
.204E-01
.376E-01
.525E-01
.656E-01
.874E-01
.051E-01
.197E-01

.320E-01
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.595E+00
.721E+00
.839E+00
.949E+00
.152E4+00
.334E+00
.500E+00

.652E+00
.984E+00
.267E+00
.513E+00
.731E+00
.106E+00
.422E+00
.694E+00

.934E+00
.148E+00
.342E+00
.519E+00
.681E+00
.971E+00
.225E+00
.451E+00

.654E+00
.087E+00
.443E+00
.746E+00
.010E+00
.451E+00
.813E+00
.119E+00

.385E+00
.620E+00
.830E+00
.002E+01
.019E+01
.050E+01
.077E+01
.100E+01

.121E4+01



O O ~J o U O > W w NN PP O 0 ~J oy U1 U1 i > W whNDRE PP

W wNhNhNEPE PP

o~

KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

Electrons in

STOPPING POWER

Density,
3.6670E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g
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.116E+01
.603E+00
.477E+00
.622E+00
.948E+00
.949E+00
.241E+00
.711E+00

.299E+00
.968E+00
.696E+00
.469E+00
.276E+00
.965E+00
.726E+00
.536E+00

.382E+00
.098E+00
.905E+00
.766E+00
.661E+00
.516E+00
.421E+00
.355E+00

.308E+00
.273E+00
.247E+00
.227E+00
.211E+00
.190E+00
.178E+00
.170E+00

.167E+00
.167E+00
.173E+00
.182E+00
.192E+00
.212E+00
.230E+00
.247E+00

.263E+00

O O) U i i D W W wwwhND NN DD DNDDNDDNDDNDN NN e e e
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N

.518E-02
.632E-02
.723E-02
.798E-02
.862E-02
.967E-02
.050E-02
.120E-02

.180E-02
.234E-02
.282E-02
.326E-02
.367E-02
.442E-02
.509E-02
.571E-02

.628E-02
.760E-02
.878E-02
.989E-02
.096E-02
.306E-02
.519E-02
.739E-02

.967E-02
.204E-02
.448E-02
.698E-02
.956E-02
.486E-02
.037E-02
.605E-02

.189E-02
.714E-02
.031E-01
.198E-01
.369E-01
.725E-01
.093E-01
.471E-01

.857E-01

[ e e e e e e RPRPRERPRPRFREFEDNDDN NN WWWWS S OO oy 000
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.117E+01
.619E+00
.494E+00
.640E+00
.966E+00
.968E+00
.262E+00
.733E+00

.321E+00
.990E+00
.719E+00
.492E+00
.300E+00
.990E+00
.751E+00
.562E+00

.408E+00
.126E+00
.934E+00
.796E+00
.692E+00
.549E+00
.456E+00
.393E+00

.348E+00
.315E+00
.291E+00
.274E+00
.261E+00
.245E+00
.238E+00
.236E+00

.239E+00
.254E+00
.276E+00
.302E+00
.329E+00
.384E+00
.439E+00
.494E+00

.548E+00

PP R 300 WD NP P P OO0 oy U S wWw N PO

oUW WwWwNNDN
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I, ev
452.0

CSDA
RANGE

g/cm?2

.598E-04
.018E-04
.079E-03
.390E-03
.733E-03
.512E-03
.406E-03
.410E-03

.517E-03
.723E-03
.022E-03
.410E-03
.088E-02
.407E-02
.757E-02
.134E-02

.536E-02
.646E-02
.882E-02
.225E-02
.661E-02
.076E-01
.410E-01
.761E-01

.126E-01
.502E-01
.886E-01
.276E-01
.671E-01
.469E-01
.275E-01
.084E-01

.892E-01
.899E-01
.088E+00
.282E+00
.472E+00
.840E+00
.195E+00
.536E+00

.864E+00

SODIUM IODIDE

RADIATION

[l il el e CHC e REN I C) | Ord D W wwdNdN S e e i sl s ¢ Ol o)

WNDNDDNDDNDDNDRFE R

O J oy 0Ol b W W

[

YIELD

.717E-04
.430E-04
.013E-03
.181E-03
.348E-03
.675E-03
.996E-03
.309E-03

.616E-03
.917E-03
.212E-03
.502E-03
.786E-03
.342E-03
.880E-03
.402E-03

.910E-03
.120E-03
.258E-03
.332E-03
.035E-02
.225E-02
.400E-02
.565E-02

.721E-02
.871E-02
.016E-02
.157E-02
.295E-02
.562E-02
.822E-02
.076E-02

.326E-02
.936E-02
.533E-02
.120E-02
.700E-02
.838E-02
.949E-02
.034E-02

.009E-01

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.130E-03

P O OOOOoOoOoOo

.584E-03
.097E-02
.711E-02
.389E-02
.119E-02
.711E-02
.443E-02
.284E-02

O N D> WNRFE O

.021E-01
.531E-01
.065E-01
.611E-01
.159E-01
.239E-01
.276E-01
.258E-01

O U WNN

~J

.184E-01

81
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.277E+00
.289E+00
.301E+00
.311E+00
.330E+00
.347E+00
.361E+00

.374E+00
.401E+00
.423E+00
.441E+00
.456E+00
.480E+00
.499E+00
.514E+00

.527E+00
.539E+00
.548E+00
.557E+00
.565E+00
.579E+00
.590E+00
.600E+00

.609E+00
.627E+00
.641E+00
.653E+00
.663E+00
.680E+00
.693E+00
.704E+00

.714E+00
.722E+00
.729E+00
.736E+00
.742E+00
.753E+00
.762E+00
.770E+00

.7T77E+00

W WwWwhNEFE P PP o O J o U O b bW WNNNRERE PR P ~N oUW W

O 0 1 o) U1 U1 i

[y

.250E-01
.649E-01
.055E-01
.464E-01
.297E-01
.145E-01
.005E-01

.876E-01
.009E+00
.235E+00
.465E+00
.697E+00
.169E+00
.648E+00
.133E+00

.622E+00
.114E+00
.609E+00
.107E+00
.607E+00
.612E+00
.623E+00
.639E+00

.659E+00
.222E+01
.479E+01
.738E+01
.997E+01
.516E+01
.037E+01
.560E+01

.082E+01
.606E+01
.130E+01
.654E+01
.178E+01
.229E+01
.280E+01
.332E+01

.038E+02

WWNN R, R R e = 0o ~-Jo oy U1 B W W NN NN [NSJ T SR S S Y

O 0 1 o) U1 U x>
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.602E+00
.654E+00
.706E+00
.758E+00
.860E+00
.961E+00
.062E+00

.162E+00
.410E+00
.658E+00
.906E+00
.153E+00
.649E+00
.147E4+00
.647E+00

.149E+00
.652E+00
.158E+00
.664E+00
.172E+00
.191E+00
.213E+00
.024E+01

.127E+01
.385E+01
.644E+01
.903E+01
.163E+01
.684E+01
.207E+01
.730E+01

.254E+01
.778E+01
.303E+01
.827E+01
.353E+01
.404E+01
.456E+01
.509E+01

.056E+02

wWwwhhdNDNDDND AR e e P PP O 0o -Jdon OO b b W W w

DWW W w W

.182E+00
.489E+00
.787E+00
.075E+00
.628E+00
.152E+00
.649E+00

.122E+00
.217E4+00
.204E+00
.103E+00
.929E+00
.140E+01
.269E+01
.382E+01

.485E+01
.577E+01
.662E+01
.740E+01
.812E+01
.943E+01
.058E+01
.161E+01

.254E+01
.454E+01
.619E+01
.760E+01
.883E+01
.091E+01
.261E+01
.405E+01

.531E+01
.641E+01
.741E+01
.831E+01
.913E+01
.058E+01
.185E+01
.296E+01

.396E+01

O O O ~J~JJJo oy oY O U1 U1 U1 U1 W DWW w N NN [l el el e

O W W o 0 o o

NeJ

.112E-01
.213E-01
.311E-01
.407E-01
.591E-01
.766E-01
.933E-01

.092E-01
.458E-01
.785E-01
.080E-01
.347E-01
.813E-01
.206E-01
.544E-01

.837E-01
.095E-01
.324E-01
.529E-01
.714E-01
.033E-01
.301E-01
.530E-01

.727E-01
.123E-01
.422E-01
.658E-01
.848E-01
.140E-01
.354E-01
.519E-01

.651E-01
.759E-01
.848E-01
.925E-01
.991E-01
.098E-01
.183E-01
.252E-01

.309E-01

B W W W W W WNNDNN R R P = = = O 0

~ oy O Oy U1 U1 U1 >

QO O O O J J I3

NeJ

.057E-01
.881E-01
.660E-01
.040E+00
.177E4+00
.301E+00
.416E+00

.522E+00
.759E+00
.964E+00
.147E+00
.313E+00
.605E+00
.858E+00
.081E+00

.281E+00
.463E+00
.628E+00
.780E+00
.921E+00
.175E+00
.399E+00
.600E+00

.782E+00
.175E+00
.502E+00
.783E+00
.029E+00
.445E+00
.790E+00
.083E+00

.339E+00
.566E+00
.769E+00
.954E+00
.123E+00
.423E+00
.684E+00
.915E+00

.122E+00



O O ~J o U O > W w NN PP O 0 ~J oy U U1 i > W whNDRE PP

W wWwNhNhNEPE PP

o~

Electrons in

KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

STOPPING POWER

SILVER HALIDES

Density,
6.4700E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

[ e e e e e e PRPRERPERPEFEREDNDDN NN WWWWS SO ooy 000

PR R R R R

.115E+01
.608E+00
.491E+00
.640E+00
.969E+00
.973E+00
.267E+00
.737E+00

.325E+00
.993E+00
.721E+00
.493E+00
.300E+00
.988E+00
.748E+00
.558E+00

.402E+00
.117E4+00
.923E+00
.783E+00
.678E+00
.531E+00
.434E+00
.367E+00

.319E+00
.283E+00
.256E+00
.235E+00
.219E+00
.197E+00
.184E+00
.176E+00

.172E+00
.171E+00
.177E+00
.186E+00
.195E+00
.216E+00
.234E+00
.252E+00

.267E+00

oY U DWW W wwhNND NN DN DNDDNDDNDDNDDNDN O e e e e e e

NP ©o oo

N

.512E-02
.615E-02
.696E-02
.763E-02
.818E-02
.908E-02
.978E-02
.036E-02

.086E-02
.129E-02
.167E-02
.202E-02
.235E-02
.293E-02
.345E-02
.393E-02

.438E-02
.542E-02
.638E-02
.729E-02
.819E-02
.000E-02
.187E-02
.384E-02

.589E-02
.804E-02
.027E-02
.258E-02
.495E-02
.987E-02
.500E-02
.031E-02

.578E-02
.010E-02
.521E-02
.109E-01
.272E-01
.609E-01
.959E-01
.319E-01

.687E-01

[ e e e e e e PRPRERPRPRFEREFEDNDDN NN WWWWs S OO oy 000
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.116E+01
.624E+00
.508E+00
.658E+00
.987E+00
.992E+00
.287E+00
.758E+00

.345E+00
.015E+00
.743E+00
.515E+00
.322E+00
.011E4+00
.772E+00
.582E+00

.427E+00
.143E+00
.950E+00
.811E+00
.706E+00
.561E+00
.466E+00
.401E+00

.354E+00
.321E+00
.296E+00
.278E+00
.264E+00
.247E+00
.239E+00
.236E+00

.238E+00
.251E+00
.272E+00
.297E+00
.323E+00
.376E+00
.430E+00
.484E+00

.536E+00

PP R 300 WD NP PP O-Joyu, S wWw N PO

O U W WwWwNNDN

NN R RP P oo

N

I, ev
487.1

CSDA
RANGE

g/cm?2

.651E-04
.071E-04
.084E-03
.394E-03
.737E-03
.512E-03
.403E-03
.402E-03

.503E-03
.701E-03
.992E-03
.372E-03
.084E-02
.400E-02
.747E-02
.121E-02

.521E-02
.621E-02
.848E-02
.180E-02
.604E-02
.068E-01
.399E-01
.748E-01

.111E-01
.485E-01
.868E-01
.257E-01
.650E-01
.447E-01
.252E-01
.061E-01

.869E-01
.880E-01
.086E+00
.281E+00
.472E+00
.842E+00
.199E+00
.542E+00

.873E+00

RADIATION

NN NN R P R R ©Oo-do o e s wWwwwh N SR N e )

O J oy U0 DWW

NeJ

YIELD

.843E-04
.507E-04
.015E-03
.177E-03
.336E-03
.648E-03
.951E-03
.245E-03

.532E-03
.812E-03
.086E-03
.353E-03
.615E-03
.124E-03
.613E-03
.086E-03

.544E-03
.628E-03
.642E-03
.594E-03
.496E-03
.117E-02
.273E-02
.419E-02

.558E-02
.692E-02
.822E-02
.949E-02
.074E-02
.317E-02
.555E-02
.789E-02

.020E-02
.588E-02
.147E-02
.701E-02
.249E-02
.331E-02
.392E-02
.431E-02

.448E-02

IN PHOTOGRAPHIC EMULSION

DENSITY

NP~ P ooy ul WENOOOOO O O O OO o oo O OO OO o oo

O J oy D wWwwN

NeJ

EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.306E-03
.848E-02
.463E-02

.075E-02
.682E-02
.284E-02
.877E-02
.146E-01
.458E-01
.765E-01
.065E-01

.358E-01
.064E-01
.733E-01
.373E-01
.986E-01
.144E-01
.225E-01
.237E-01

.189E-01

83
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.282E+00
.294E+00
.306E+00
.317E+00
.336E+00
.352E+00
.367E+00

.379E+00
.406E+00
.427E+00
.444E+00
.458E+00
.482E+00
.500E+00
.516E+00

.528E+00
.540E+00
.549E+00
.558E+00
.566E+00
.579E+00
.591E+00
.601E+00

.609E+00
.627E+00
.642E+00
.653E+00
.664E+00
.680E+00
.694E+00
.705E+00

.714E+00
.723E+00
.730E+00
.737E+00
.743E+00
.754E+00
.763E+00
.7T71E+00

.778E+00

WNNEFE P PP o O J o U b D> WwWwWw WNNFE PP O o U U W W W
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NeJ

.063E-01
.445E-01
.833E-01
.225E-01
.023E-01
.836E-01
.661E-01

.496E-01
.625E-01
.180E+00
.400E+00
.624E+00
.078E+00
.539E+00
.005E+00

.475E+00
.948E+00
.425E+00
.903E+00
.384E+00
.350E+00
.322E+00
.298E+00

.277E+00
.174E+01
.421E+01
.669E+01
.918E+01
.416E+01
.916E+01
.417E4+01

.919E+01
.422E+01
.925E+01
.428E+01
.932E+01
.940E+01
.949E+01
.959E+01

.969E+01

W WNDNNRE PP O 0 J oy oy U1 ol B W w DD DN DN R e e i e e
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.588E+00
.639E+00
.689E+00
.739E+00
.838E+00
.936E+00
.033E+00

.129E+00
.368E+00
.606E+00
.844E+00
.082E+00
.560E+00
.039E+00
.520E+00

.003E+00
.488E+00
.974E+00
.461E+00
.950E+00
.930E+00
.913E+00
.898E+00

.089E+01
.336E+01
.585E+01
.834E+01
.084E+01
.584E+01
.086E+01
.588E+01

.091E+01
.594E+01
.098E+01
.602E+01
.106E+01
.115E+01
.125E+01
.136E+01

.015E+02

wWwwhhdNDNDDND AR e e PP P PO Jdo OO b b W W w

SO WWwWw W

.193E+00
.503E+00
.804E+00
.095E+00
.654E+00
.185E+00
.689E+00

.169E+00
.282E+00
.288E+00
.206E+00
.005E+01
.156E+01
.288E+01
.405E+01

.510E+01
.605E+01
.692E+01
.773E+01
.847E+01
.982E+01
.101E+01
.207E4+01

.304E+01
.511E+01
.682E+01
.829E+01
.956E+01
.171E+01
.348E+01
.498E+01

.629E+01
.744E+01
.847E+01
.941E+01
.026E+01
.178E+01
.309E+01
.425E+01

.529E+01
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.044E-01
.141E-01
.236E-01
.329E-01
.508E-01
.679E-01
.842E-01

.998E-01
.358E-01
.682E-01
.975E-01
.240E-01
.705E-01
.099E-01
.438E-01

.734E-01
.994E-01
.225E-01
.431E-01
.618E-01
.942E-01
.213E-01
.445E-01

.646E-01
.049E-01
.354E-01
.594E-01
.789E-01
.087E-01
.307E-01
.476E-01

.610E-01
.721E-01
.813E-01
.891E-01
.959E-01
.070E-01
.157E-01
.228E-01

.287E-01
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NeJ

.009E+00
.093E+00
.174E+00
.251E+00
.394E+00
.525E+00
.647E+00

.761E+00
.016E+00
.239E+00
.437E+00
.616E+00
.928E+00
.194E+00
.426E+00

.633E+00
.819E+00
.989E+00
.144E+00
.289E+00
.549E+00
.778E+00
.983E+00

.170E+00
.570E+00
.904E+00
.189E+00
.438E+00
.859E+00
.206E+00
.502E+00

.759E+00
.987E+00
.192E+00
.378E+00
.548E+00
.850E+00
.113E+00
.346E+00

.554E+00
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

Electrons in

STOPPING POWER

Density,
1.0320E+00

COLLISION RADIATIVE

PLASTIC SCINTILLATOR

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

PR R RPN DN W WS BSOS 0101 oy o) <1 WORRPRPREREN

PR R RR R

.265E+01
.903E+01
.650E+01
.463E+01
.318E+01
.109E+01
.643E+00
.578E+00

.761E+00
.112E+00
.585E+00
.147E+00
.T7T7TE+00
.187E+00
.737E+00
.383E+00

.096E+00
.572E+00
.219E+00
.965E+00
.775E+00
.511E+00
.338E+00
.218E+00

.129E+00
.061E+00
.009E+00
.967E+00
.934E+00
.886E+00
.853E+00
.830E+00

.814E+00
.792E+00
.784E+00
.783E+00
.785E+00
.796E+00
.808E+00
.821E+00

.833E+00

O 0 1 oy o) U1 U1 o> DWW wwww W wwwwwww W wwhhhhND NN

BWNDN R P

.965E-03
.975E-03
.982E-03
.987E-03
.992E-03
.000E-03
.010E-03
.021E-03

.032E-03
.045E-03
.058E-03
.072E-03
.087E-03
.119E-03
.153E-03
.189E-03

.228E-03
.333E-03
.446E-03
.566E-03
.693E-03
.966E-03
.264E-03
.583E-03

.923E-03
.281E-03
.655E-03
.045E-03
.448E-03
.291E-03
.178E-03
.105E-03

.007E-02
.262E-02
.535E-02
.823E-02
.124E-02
.756E-02
.423E-02
.117E-02

.835E-02

[ Y VNN DN N W WS BSOS 0101 oy o) =1 d WO R RPN

[ e e N

.265E+01
.903E+01
.650E+01
.463E+01
.319E+01
.109E+01
.646E+00
.581E+00

.764E+00
.115E+00
.588E+00
.150E+00
.780E+00
.191E+00
.741E+00
.386E+00

.099E+00
.576E+00
.222E+00
.969E+00
.779E+00
.514E+00
.342E+00
.222E+00

.134E+00
.066E+00
.014E+00
.973E+00
.941E+00
.893E+00
.861E+00
.839E+00

.824E+00
.804E+00
.799E+00
.801E+00
.807E+00
.823E+00
.842E+00
.862E+00

.882E+00

W WMNDNDNNN P P oo WD N RO 300w N R = 00 o U1 Wi

il el = B NO B0 O IR B G TN

N

I, ev
64.7

CSDA
RANGE

g/cm?2

.495E-04
.704E-04
.119E-04
.732E-04
.535E-04
.269E-03
.754E-03
.304E-03

.918E-03
.592E-03
.323E-03
.109E-03
.948E-03
.777E-03
.796E-03
.199E-02

.435E-02
.091E-02
.829E-02
.639E-02
.511E-02
.409E-02
.474E-02
.067E-01

.297E-01
.535E-01
.780E-01
.031E-01
.287E-01
.809E-01
.342E-01
.883E-01

.429E-01
.808E-01
.196E-01
.585E-01
.971E-01
.273E+00
.546E+00
.815E+00

.083E+00

RADIATION

AR il P P 00 J o o U i BwwwbddDdDDDNDN | e e e s C SRR

= 00 J 0 b b wN

YIELD

.218E-05
.649E-05
.002E-04
.134E-04
.262E-04
.507E-04
.741E-04
.967E-04

.186E-04
.397E-04
.604E-04
.805E-04
.002E-04
.384E-04
.753E-04
.109E-04

.456E-04
.285E-04
.073E-04
.828E-04
.556E-04
.953E-04
.029E-03
.160E-03

.288E-03
.415E-03
.541E-03
.668E-03
.795E-03
.051E-03
.310E-03
.572E-03

.839E-03
.521E-03
.228E-03
.956E-03
.704E-03
.249E-03
.847E-03
.049E-02

.217E-02

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.617E-02
.469E-02
.577E-02
.087E-01
.429E-01
.137E-01
.858E-01
.578E-01

WNDNREP R JBF

.288E-01
.994E-01
.580E-01
.047E-01
.040E+00
.283E+00
.494E+00
.681E+00

e N S IRV NN IS, TN

1.848E+00

85
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.845E+00
.856E+00
.866E+00
.875E+00
.892E+00
.907E+00
.921E+00

.932E+00
.957E+00
.976E+00
.992E+00
.005E+00
.027E+00
.043E+00
.058E+00

.069E+00
.080E+00
.089E+00
.097E+00
.105E+00
.118E+00
.129E+00
.139E+00

.148E+00
.167E+00
.182E+00
.195E+00
.207E+00
.225E+00
.240E+00
.253E+00

.264E+00
.274E+00
.283E+00
.291E+00
.298E+00
.311E+00
.322E+00
.332E+00

.341E+00

~N ook wwN R i el el el = VO RGO I | oUW DN PP O JJo0 U

e SN S S Co o)

N

.574E-02
.331E-02
.105E-02
.892E-02
.507E-02
.116E-01
.286E-01

.459E-01
.902E-01
.359E-01
.826E-01
.301E-01
.268E-01
.254E-01
.252E-01

.262E-01
.281E-01
.306E-01
.034E+00
.138E+00
.347E+00
.557E+00
.769E+00

.982E+00
.518E+00
.058E+00
.601E+00
.147E+00
.243E+00
.345E+00
.451E+00

.560E+00
.671E+00
.078E+01
.190E+01
.301E+01
.525E+01
.749E+01
.973E+01

.198E+01

O O ~J o U O wWwwwwwbdN DD DNDDDNDDNDDNDDN [ O e e L

S

N

.901E+00
.919E+00
.937E+00
.954E+00
.988E+00
.019E+00
.049E+00

.078E+00
.147E+00
.212E+00
.274E+00
.335E+00
.453E+00
.569E+00
.683E+00

.796E+00
.908E+00
.020E+00
.131E+00
.243E+00
.465E+00
.687E+00
.909E+00

.130E+00
.685E+00
.241E+00
.797E+00
.353E+00
.468E+00
.585E+00
.704E+00

.082E+01
.195E+01
.307E+01
.419E+01
.531E+01
.756E+01
.981E+01
.206E+01

.432E+01

~ oy oy U1 U1 i D W WNDNDDNDDNDDNDRE R PP PO Joyu W w NN N

= P O w0 wWo o

.347E+00
.609E+00
.868E+00
.125E+00
.632E+00
.132E+00
.623E+00

.108E+00
.291E+00
.438E+00
.553E+00
.637E+00
.173E+01
.372E+01
.562E+01

.745E+01
.920E+01
.089E+01
.251E+01
.408E+01
.707E+01
.986E+01
.250E+01

.499E+01
.066E+01
.571E+01
.024E+01
.436E+01
.161E+01
.785E+01
.332E+01

.820E+01
.260E+01
.660E+01
.027E+01
.366E+01
.975E+01
.051E+02
.099E+02

.142E+02

OO W wN AR i il - = P 00 ooy U i W NN P
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.387E-02
.560E-02
.735E-02
.911E-02
.268E-02
.629E-02
.993E-02

.359E-02
.275E-02
.191E-02
.099E-02
.998E-02
.755E-02
.045E-01
.209E-01

.366E-01
.517E-01
.662E-01
.801E-01
.935E-01
.187E-01
.421E-01
.638E-01

.841E-01
.292E-01
.679E-01
.015E-01
.310E-01
.805E-01
.207E-01
.540E-01

.822E-01
.065E-01
.276E-01
.462E-01
.627E-01
.908E-01
.140E-01
.334E-01

.500E-01

O O W 0 0 0 JJ ~ Oy O O Oy O U1 U1 Or O D W ww NDDNDDNDDNDDNDDNDDN

e e

.001E+00
.140E+00
.268E+00
.388E+00
.605E+00
.799E+00
.974E+00

.135E+00
.487E+00
.789E+00
.052E+00
.287E+00
.690E+00
.029E+00
.320E+00

.575E+00
.802E+00
.006E+00
.192E+00
.362E+00
.664E+00
.927E+00
.160E+00

.368E+00
.811E+00
.173E+00
.480E+00
.746E+00
.191E+00
.555E+00
.862E+00

.013E+01
.036E+01
.057E+01
.076E+01
.094E+01
.125E+01
.151E+01
.175E+01

.196E+01
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

STOPPING POWER

Electrons in LEAD GLASS

Density,
6.2200E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

PR R R PR PR RRR RN NN WWWWs BSOS U1 oV ~J 0 O

PR R RR R

.049E+01
.051E+00
.008E+00
.213E+00
.584E+00
.649E+00
.985E+00
.487E+00

.098E+00
.786E+00
.529E+00
.314E+00
.131E+00
.837E+00
.610E+00
.430E+00

.283E+00
.013E+00
.830E+00
.697E+00
.597E+00
.459E+00
.367E+00
.304E+00

.258E+00
.224E+00
.199E+00
.179E+00
.164E+00
.143E+00
.131E+00
.123E+00

.120E+00
.119E+00
.124E+00
.133E+00
.142E+00
.161E+00
.179E+00
.196E+00

.211E+00

OO D W ww W wwwhhNd NN NDNNONDDNDDNDRE P
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.674E-02
.832E-02
.962E-02
.072E-02
.168E-02
.331E-02
.466E-02
.583E-02

.686E-02
.779E-02
.865E-02
.945E-02
.020E-02
.157E-02
.282E-02
.397E-02

.504E-02
.748E-02
.964E-02
.163E-02
.351E-02
.709E-02
.056E-02
.401E-02

.746E-02
.094E-02
.445E-02
.800E-02
.159E-02
.886E-02
.626E-02
.380E-02

.015E-01
.211E-01
.414E-01
.623E-01
.836E-01
.274E-01
.724E-01
.184E-01

.652E-01

[ e e e e e e PRPRERPRPRRFREFEDNDDN NDDNDDNDWWWWS S OO oy 000

[ N e

.050E+01
.069E+00
.028E+00
.234E+00
.606E+00
.673E+00
.010E+00
.513E+00

.125E+00
.814E+00
.558E+00
.344E+00
.162E+00
.869E+00
.643E+00
.464E+00

.318E+00
.051E+00
.869E+00
.739E+00
.641E+00
.506E+00
.418E+00
.358E+00

.316E+00
.285E+00
.263E+00
.247E+00
.236E+00
.222E+00
.217E+00
.217E+00

.221E+00
.240E+00
.266E+00
.295E+00
.326E+00
.389E+00
.452E+00
.514E+00

.576E+00

O U W WwWwNNDN R R RPRJ00 wN NP PP ©OOoW-Ju S wWw N P P00
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CSDA
RANGE

g/cm?2

.065E-04
.635E-04
.157E-03
.486E-03
.848E-03
.668E-03
.608E-03
.662E-03

.822E-03
.084E-03
.443E-03
.894E-03
.143E-02
.476E-02
.840E-02
.232E-02

.651E-02
.802E-02
.081E-02
.471E-02
.952E-02
.114E-01
.457E-01
.818E-01

.192E-01
.577E-01
.970E-01
.368E-01
.771E-01
.585E-01
.406E-01
.227E-01

.048E-01
.081E-01
.108E+00
.303E+00
.494E+00
.862E+00
.214E+00
.552E+00

.875E+00

RADIATION

BB W wWww NN DN NN P PP o J oUW W NN PP o

R P O J 30 01d

YIELD

.624E-04
.713E-04
.181E-03
.392E-03
.602E-03
.021E-03
.437E-03
.849E-03

.258E-03
.663E-03
.064E-03
.461E-03
.854E-03
.629E-03
.390E-03
.136E-03

.868E-03
.638E-03
.132E-02
.293E-02
.447E-02
.737E-02
.005E-02
.258E-02

.497E-02
.726E-02
.946E-02
.158E-02
.363E-02
.758E-02
.135E-02
.497E-02

.848E-02
.687E-02
.485E-02
.253E-02
.996E-02
.422E-02
.078E-01
.208E-01

.334E-01

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.930E-03
.136E-02

N OO OO oo

.553E-02
.021E-02
.527E-02
.060E-02
.612E-02
.274E-01
.589E-01
.901E-01

R = = w0 o0 o U1 W

.210E-01
.960E-01
.675E-01
.353E-01
.998E-01
.202E-01
.309E-01
.339E-01

O J o WD

NeJ

.302E-01

87
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.225E+00
.237E+00
.248E+00
.259E+00
.277E+00
.293E+00
.307E+00

.319E+00
.345E+00
.365E+00
.382E+00
.396E+00
.420E+00
.438E+00
.454E+00

.467E+00
.478E+00
.488E+00
.497E+00
.504E+00
.518E+00
.530E+00
.540E+00

.549E+00
.567E+00
.581E+00
.593E+00
.604E+00
.621E+00
.634E+00
.645E+00

.655E+00
.663E+00
.670E+00
.677E+00
.683E+00
.694E+00
.703E+00
.711E+00

.718E+00

S ww NP O J ooy U x> wW W NN PP o 0 ~J oy U1 U1 i D
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.128E-01
.610E-01
.098E-01
.591E-01
.591E-01
.609E-01
.639E-01

.682E-01
.233E+00
.504E+00
.778E+00
.056E+00
.621E+00
.194E+00
.773E+00

.358E+00
.948E+00
.541E+00
.137E+00
.737E+00
.942E+00
.154E+00
.037E+01

.160E+01
.467E+01
.7T6E+01
.086E+01
.397E+01
.020E+01
.645E+01
.271E+01

.897E+01
.524E+01
.152E+01
.780E+01
.409E+01
.667E+01
.926E+01
.119E+02

.245E+02

S ww NP R = Oo JJoyu b W wdNd NN AR i
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.637E+00
.698E+00
.758E+00
.818E+00
.936E+00
.054E+00
.171E+00

.287E+00
.578E+00
.869E+00
.160E+00
.453E+00
.040E+00
.632E+00
.227E+00

.825E+00
.426E+00
.029E+00
.634E+00
.241E+00
.460E+00
.068E+01
.191E4+01

.314E+01
.624E+01
.934E+01
.246E+01
.557E+01
.182E+01
.808E+01
.435E+01

.063E+01
.690E+01
.319E+01
.948E+01
.577E4+01
.836E+01
.010E+02
.136E+02

.262E+02
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.186E+00
.486E+00
.775E+00
.055E+00
.588E+00
.089E+00
.563E+00

.012E+00
.041E+00
.959E+00
.789E+00
.546E+00
.088E+01
.204E+01
.305E+01

.396E+01
.478E+01
.552E+01
.620E+01
.683E+01
.796E+01
.896E+01
.984E+01

.064E+01
.235E+01
.376E+01
.496E+01
.600E+01
.775E+01
.919E+01
.040E+01

.146E+01
.239E+01
.322E+01
.397E+01
.466E+01
.588E+01
.694E+01
.788E+01

.871E+01

QO 0 00 O ~J J J oY O O O O U1 U1 U1 Ord W wwdhN [N e e

O WO W W W W o

NeJ

.454E-01
.571E-01
.683E-01
.792E-01
.999E-01
.194E-01
.377E-01

.550E-01
.944E-01
.290E-01
.597E-01
.872E-01
.344E-01
.736E-01
.069E-01

.354E-01
.603E-01
.822E-01
.017E-01
.191E-01
.491E-01
.740E-01
.951E-01

.133E-01
.493E-01
.763E-01
.974E-01
.144E-01
.402E-01
.591E-01
.735E-01

.850E-01
.943E-01
.021E-01
.087E-01
.144E-01
.237E-01
.310E-01
.369E-01

.418E-01

B RN W W W WWNNNDNNRE JESE R S S I

~ J oy oy o U1 U1 U1

O 0 O O O 00 1

NeJ

.021E+00
.107E+00
.188E+00
.265E+00
.409E+00
.540E+00
.662E+00

.774E+00
.026E+00
.244E+00
.436E+00
.609E+00
.910E+00
.166E+00
.389E+00

.587E+00
.765E+00
.928E+00
.077E+00
.215E+00
.464E+00
.684E+00
.882E+00

.061E+00
.448E+00
.770E+00
.046E+00
.288E+00
.697E+00
.036E+00
.326E+00

.578E+00
.802E+00
.004E+00
.187E+00
.355E+00
.653E+00
.912E+00
.142E+00

.348E+00
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Electrons in

KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

STOPPING POWER

TISSUE, SOFT (ICRU FOUR-COMPONENT)

Density,
1.0000E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

PR R RPN DN N W WS BSOS 0101 oy o) =1 WORRPRPREREN

PR R RR R

.235E+01
.879E+01
.631E+01
.447E+01
.305E+01
.099E+01
.562E+00
.511E+00

.704E+00
.063E+00
.541E+00
.108E+00
.742E+00
.158E+00
.712E+00
.361E+00

.076E+00
.557E4+00
.207E+00
.955E+00
.767E+00
.504E+00
.333E+00
.214E+00

.128E+00
.064E+00
.015E+00
.976E+00
.944E+00
.898E+00
.867E+00
.846E+00

.831E+00
.810E+00
.803E+00
.803E+00
.806E+00
.816E+00
.828E+00
.841E+00

.853E+00

R = 0o JJo o O O U1 D DD D DWW wwww W wwwwwww

g WNDN P PP

ul

.795E-03
.821E-03
.837E-03
.847E-03
.855E-03
.866E-03
.876E-03
.885E-03

.897E-03
.909E-03
.923E-03
.937E-03
.953E-03
.989E-03
.028E-03
.070E-03

.116E-03
.240E-03
.377E-03
.523E-03
.677E-03
.010E-03
.374E-03
.764E-03

.179E-03
.618E-03
.077E-03
.555E-03
.050E-03
.084E-03
.017E-02
.131E-02

.249E-02
.562E-02
.896E-02
.248E-02
.615E-02
.387E-02
.199E-02
.045E-02

.919E-02

[ Y S NN DN N W WS BSOS 0101 oy o) =1 WO R RPN

[ R R e S e

.235E+01
.880E+01
.632E+01
.448E+01
.305E+01
.099E+01
.566E+00
.515E+00

.708E+00
.067E+00
.545E+00
.112E+00
.746E+00
.162E+00
.717E+00
.365E+00

.081E+00
.562E+00
.211E+00
.960E+00
.771E+00
.509E+00
.338E+00
.219E+00

.134E+00
.070E+00
.022E+00
.983E+00
.952E+00
.907E+00
.877E+00
.857E+00

.843E+00
.826E+00
.822E+00
.825E+00
.832E+00
.850E+00
.870E+00
.891E+00

.912E+00

W WNDNDNND PP P oo WD DN R RO 300w N R = 00 o U1 Wi

ol =l =B NO B0 O IR BN G TN

N

I, ev
74.9

CSDA
RANGE

g/cm2

.538E-04
.763E-04
.195E-04
.825E-04
.647E-04
.284E-03
.773E-03
.328E-03

.946E-03
.625E-03
.361E-03
.152E-03
.996E-03
.836E-03
.866E-03
.207E-02

.444FE-02
.103E-02
.844E-02
.656E-02
.530E-02
.433E-02
.502E-02
.070E-01

.300E-01
.538E-01
.783E-01
.032E-01
.286E-01
.805E-01
.334E-01
.870E-01

.410E-01
.774E-01
.145E-01
.516E-01
.884E-01
.260E+00
.529E+00
.795E+00

.058E+00

RADIATION

R R ©Oo-do o s s wWwwwwN NNR R RP PP

WNDNDNDNNDRE -

= = 0 ooy U W

YIELD

.262E-05
.114E-04
.294E-04
.467E-04
.635E-04
.955E-04
.260E-04
.553E-04

.835E-04
.108E-04
.374E-04
.633E-04
.885E-04
.374E-04
.844E-04
.299E-04

.740E-04
.793E-04
.790E-04
.742E-04
.660E-04
.141E-03
.309E-03
.472E-03

.631E-03
.788E-03
.944E-03
.100E-03
.255E-03
.568E-03
.883E-03
.202E-03

.525E-03
.351E-03
.205E-03
.084E-03
.985E-03
.844E-03
.077E-02
.274E-02

.475E-02

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O OO OO oo

.000E+00
.000E+00
.000E+00
.374E-02
.374E-02
.114E-02
.351E-01
.930E-01

R = 00 Wk O oo

.529E-01
.052E-01
.542E-01
.963E-01
.304E-01
.075E+00
.292E+00
.486E+00

= B 200 o 0N

1.660E+00

89
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03

90

NN DNDDNDNDDNDDN DN DNDDNDDNDDNDDN NDNNNDDNDNDNDRE - [ e e e e e

DN DNDDNDNDDNDDN

N

.864E+00
.875E+00
.884E+00
.894E+00
.911E4+00
.925E+00
.939E+00

.950E+00
.976E+00
.996E+00
.013E+00
.028E+00
.051E+00
.070E+00
.086E+00

.099E+00
.110E+00
.120E+00
.129E+00
.137E+00
.150E+00
.162E+00
.173E+00

.182E+00
.201E+00
.217E+00
.230E+00
.242E+00
.261E+00
.2 76E+00
.289E+00

.301E+00
.311E+00
.319E+00
.328E+00
.335E+00
.348E+00
.359E+00
.369E+00

.378E+00

NP R RPRRP P O ~N o0 wwdhdDN P =P O o0 Jo

O J oD WwWwN

NN R PP

N

.816E-02
.736E-02
.674E-02
.629E-02
.159E-01
.359E-01
.565E-01

.774E-01
.310E-01
.861E-01
.424E-01
.996E-01
.161E-01
.347E-01
.548E-01

.761E-01
.984E-01
.122E4+00
.246E+00
.370E+00
.621E+00
.873E+00
.127E4+00

.382E+00
.023E+00
.669E+00
.319E+00
.971E+00
.280E+00
.596E+00
.916E+00

.024E+01
.157E+01
.289E+01
.422E+01
.555E+01
.822E+01
.089E+01
.356E+01

.623E+01

B W wwww N DD DNDDDNDDNDDNDDN MNP PP

= O 00 J o U1 U >

S I R e

N

.932E+00
.952E+00
.971E+00
.990E+00
.026E+00
.061E+00
.095E+00

.128E+00
.207E+00
.282E+00
.356E+00
.427E+00
.568E+00
.705E+00
.840E+00

.975E+00
.108E+00
.241E+00
.374E+00
.507E+00
.771E+00
.035E+00
.300E+00

.564E+00
.225E+00
.886E+00
.549E+00
.212E+00
.541E+00
.872E+00
.121E+01

.254E+01
.388E+01
.521E+01
.655E+01
.789E+01
.057E+01
.325E+01
.593E+01

.861E+01

YoYU U b DWW WNDNDNDNDDND - PP PO Joyu W w NN N

O W 0 0 J I

[

.318E+00
.575E+00
.830E+00
.083E+00
.581E+00
.070E+00
.551E+00

.025E+00
.178E+00
.292E+00
.370E+00
.416E+00
.142E+01
.331E4+01
.512E+01

.684E+01
.848E+01
.006E+01
.157E+01
.302E+01
.577E+01
.834E+01
.074E+01

.299E+01
.811E+01
.261E+01
.664E+01
.028E+01
.664E+01
.208E+01
.683E+01

.105E+01
.483E+01
.827E+01
.142E+01
.433E+01
.954E+01
.411E+01
.818E+01

.019E+02

OO O DWW NDNNDODNDNDDNRE P PR 20 ~Jo U Wb W wWwNDNDDND R

~N 3 3100y Oy Oy O

.679E-02
.885E-02
.094E-02
.305E-02
.729E-02
.158E-02
.588E-02

.020E-02
.097E-02
.165E-02
.219E-02
.255E-02
.026E-01
.219E-01
.402E-01

.577E-01
.744E-01
.904E-01
.056E-01
.201E-01
.473E-01
.723E-01
.954E-01

.167E-01
.636E-01
.033E-01
.374E-01
.671E-01
.164E-01
.559E-01
.883E-01

.156E-01
.389E-01
.591E-01
.768E-01
.924E-01
.189E-01
.406E-01
.587E-01

.742E-01

O W 0 0 JJJ oy O oY O U1 U1 U1 U1 Ord DD wwwN DN R

I = T = B SR S S VoY

.818E+00
.963E+00
.096E+00
.220E+00
.443E+00
.640E+00
.817E+00

.978E+00
.325E+00
.616E+00
.868E+00
.090E+00
.472E+00
.792E+00
.070E+00

.314E+00
.533E+00
.731E+00
.911E+00
.077E+00
.374E+00
.633E+00
.863E+00

.069E+00
.508E+00
.869E+00
.174E+00
.439E+00
.883E+00
.247E+00
.554E+00

.820E+00
.006E+01
.027E+01
.046E+01
.063E+01
.094E+01
.120E+01
.144E+01

.165E+01
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Electrons in A-150 TISSUE-EQUIVALENT PLASTIC

KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

STOPPING POWER

Density,
1.1270E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

PR R RPN DN W W WS BSOS 0101 oy o)~ WORRPRPREREN

PR R R R R R

.294E+01
.927E+01
.671E+01
.482E+01
.335E+01
.124E+01
.769E+00
.691E+00

.863E+00
.206E+00
.671E+00
.228E+00
.853E+00
.256E+00
.800E+00
.441E+00

.150E+00
.620E+00
.262E+00
.005E+00
.812E+00
.544E+00
.369E+00
.247E+00

.156E+00
.086E+00
.033E+00
.991E+00
.957E+00
.907E+00
.874E+00
.851E+00

.834E+00
.812E+00
.803E+00
.802E+00
.804E+00
.814E+00
.827E+00
.839E+00

.852E+00

B W W W wWw W wwwwwww W wwwwwww

O 00 J ooy o Ur Ul

BWNDN R P

.156E-03
.174E-03
.188E-03
.197E-03
.205E-03
.219E-03
.232E-03
.245E-03

.258E-03
.273E-03
.287E-03
.302E-03
.319E-03
.352E-03
.388E-03
.427E-03

.467E-03
.578E-03
.697E-03
.824E-03
.959E-03
.247E-03
.563E-03
.901E-03

.260E-03
.639E-03
.036E-03
.448E-03
.875E-03
.768E-03
.706E-03
.687E-03

.071E-02
.341E-02
.630E-02
.934E-02
.252E-02
.920E-02
.625E-02
.358E-02

.116E-02

[ Y VNN DN WW WS BSOS 0101 oy o) =1 d WO R RPN

[ e e

.295E+01
.927E+01
.671E+01
.482E+01
.336E+01
.124E+01
.772E+00
.694E+00

.866E+00
.209E+00
.675E+00
.231E+00
.857E+00
.259E+00
.803E+00
.444E+00

.153E+00
.623E+00
.265E+00
.008E+00
.816E+00
.548E+00
.373E+00
.252E+00

.161E+00
.092E+00
.039E+00
.997E+00
.964E+00
.915E+00
.883E+00
.860E+00

.845E+00
.825E+00
.819E+00
.821E+00
.827E+00
.843E+00
.863E+00
.883E+00

.903E+00

I, ev
65.1

CSDA
RANGE

g/cm2

.463E-04
.657E-04
.055E-04
.646E-04
.426E-04
.253E-03
.731E-03
.275E-03

N R = 00 o U1 Wi

.880E-03
.545E-03
.267E-03
.043E-03
.871E-03
.677E-03
.669E-03
.184E-02

RO 300w

.417E-02
.064E-02
.793E-02
.592E-02
.452E-02
.325E-02
.362E-02
.053E-01

P oo WD N

.280E-01
.515E-01
.757E-01
.005E-01
.258E-01
.774E-01
.300E-01
.835E-01

W WNDNDNN P

.375E-01
.739E-01
.111E-01
.485E-01
.856E-01
.258E+00
.528E+00
.795E+00

el el = B NO RO O IR B G T

N

.059E+00

RADIATION

R P O 00 o U BwwwbddDdDDDNDN [ e e e BN N

S I R

R O J 00w

YIELD

.529E-05
.048E-05
.050E-04
.191E-04
.327E-04
.588E-04
.838E-04
.079E-04

.311E-04
.537E-04
.756E-04
.971E-04
.180E-04
.586E-04
.977E-04
.356E-04

.723E-04
.602E-04
.436E-04
.234E-04
.003E-04
.476E-04
.089E-03
.226E-03

.361E-03
.495E-03
.628E-03
.761E-03
.895E-03
.164E-03
.436E-03
.711E-03

.990E-03
.706E-03
.447E-03
.209E-03
.992E-03
.609E-03
.281E-03
.100E-02

.275E-02

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.970E-02
.264E-02
.751E-02
.337E-01
.708E-01
.464E-01
.223E-01
.975E-01

W wWwNEFE P OO DN

.712E-01
.472E-01
.100E-01
.601E-01
.099E+00
.346E+00
.561E+00
.751E+00

RO oo

1.922E+00

91
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03

92

NN DNDDNDNDDNDDN DN DNDDNDDNDDNDDN NDNNNDDNDNDNDRE - [ e e e e e

DN DNDDNDNDDNDDN

N

.863E+00
.874E+00
.884E+00
.894E+00
.911E4+00
.926E+00
.939E+00

.951E+00
.975E+00
.995E+00
.010E+00
.024E+00
.046E+00
.063E+00
.077E+00

.089E+00
.100E+00
.109E+00
.118E+00
.125E+00
.139E+00
.150E+00
.161E+00

.170E+00
.189E+00
.204E+00
.218E+00
.229E+00
.248E+00
.263E+00
.276E+00

.288E+00
.298E+00
.307E+00
.315E+00
.322E+00
.335E+00
.346E+00
.356E+00

.365E+00

i el el el = VO RGO I | oYUl LW DD R P P 00 Jo U

oUW WwWwN N

SR e

N

.896E-02
.695E-02
.511E-02
.341E-02
.004E-01
.179E-01
.358E-01

.540E-01
.007E-01
.488E-01
.979E-01
.478E-01
.496E-01
.532E-01
.582E-01

.643E-01
.714E-01
.792E-01
.088E+00
.197E+00
.416E+00
.638E+00
.860E+00

.084E+00
.647E+00
.214E+00
.784E+00
.357E+00
.508E+00
.665E+00
.826E+00

.990E+00
.016E+01
.132E+01
.249E+01
.367E+01
.601E+01
.836E+01
.072E+01

.307E+01
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.922E+00
.941E+00
.959E+00
.977E+00
.011E4+00
.044E+00
.075E+00

.105E+00
.176E+00
.243E+00
.308E+00
.372E+00
.495E+00
.616E+00
.735E+00

.854E+00
.971E+00
.089E+00
.205E+00
.322E+00
.555E+00
.788E+00
.021E+00

.254E+00
.836E+00
.418E+00
.002E+00
.586E+00
.756E+00
.928E+00
.010E+01

.128E+01
.245E+01
.363E+01
.481E+01
.599E+01
.835E+01
.071E+01
.307E+01

.544E+01
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.320E+00
.579E+00
.836E+00
.090E+00
.591E+00
.084E+00
.570E+00

.048E+00
.217E4+00
.348E+00
.446E+00
.515E+00
.157E+01
.353E+01
.540E+01

.718E+01
.890E+01
.055E+01
.214E+01
.367E+01
.658E+01
.931E+01
.187E4+01

.429E+01
.979E+01
.468E+01
.906E+01
.303E+01
.002E+01
.603E+01
.129E+01

.597E+01
.019E+01
.402E+01
.754E+01
.079E+01
.662E+01
.018E+02
.063E+02

.105E+02
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.453E-02
.633E-02
.816E-02
.000E-02
.372E-02
.749E-02
.127E-02

.508E-02
.461E-02
.411E-02
.352E-02
.282E-02
.098E-02
.085E-01
.253E-01

.414E-01
.569E-01
.717E-01
.860E-01
.996E-01
.254E-01
.491E-01
.712E-01

.917E-01
.373E-01
.763E-01
.100E-01
.396E-01
.891E-01
.291E-01
.623E-01

.903E-01
.143E-01
.352E-01
.536E-01
.699E-01
.977E-01
.204E-01
.396E-01

.559E-01
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.077E+00
.218E+00
.349E+00
.470E+00
.691E+00
.887E+00
.064E+00

.227TE+00
.582E+00
.885E+00
.150E+00
.385E+00
.788E+00
.126E+00
.417E+00

.671E+00
.897E+00
.101E+00
.286E+00
.456E+00
.758E+00
.020E+00
.253E+00

.461E+00
.903E+00
.265E+00
.571E+00
.837E+00
.281E+00
.645E+00
.952E+00

.022E+01
.045E+01
.066E+01
.085E+01
.103E+01
.134E+01
.160E+01
.184E+01

.205E+01
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KINETIC
ENERGY

MeV

.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02

.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.000E-02
.000E-02
.000E-02

.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.500E-01
.000E-01
.500E-01

.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.000E-01
.000E-01
.000E-01

.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00

.000E+00

Electrons in BONE,

STOPPING POWER

Density,
1.8500E+00

COLLISION RADIATIVE

g/cm3

TOTAL

MeV cm2/g MeV cm2/g MeV cm2/g

PR R R PR NN WWW I N NS S I o Lo R R R RN

PR R R R

.068E+01
.742E+01
.514E+01
.344E+01
.213E+01
.023E+01
.912E+00
.939E+00

.191E+00
.596E+00
.112E+00
.709E+00
.370E+00
.827E+00
.412E+00
.085E+00

.820E+00
.336E+00
.010E+00
.775E+00
.599E+00
.354E+00
.194E+00
.080E+00

.996E+00
.932E+00
.883E+00
.845E+00
.815E+00
.770E+00
.740E+00
.719E+00

.705E+00
.686E+00
.680E+00
.681E+00
.684E+00
.696E+00
.709E+00
.722E+00

.735E+00
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.793E-03
.880E-03
.942E-03
.989E-03
.026E-03
.080E-03
.121E-03
.155E-03

.184E-03
.211E-03
.237E-03
.263E-03
.288E-03
.338E-03
.390E-03
.445E-03

.502E-03
.657E-03
.826E-03
.007E-03
.200E-03
.618E-03
.075E-03
.567E-03

.090E-03
.643E-03
.221E-03
.823E-03
.045E-02
.175E-02
.311E-02
.454E-02

.602E-02
.995E-02
.414E-02
.854E-02
.313E-02
.277E-02
.289E-02
.341E-02

L427E-02
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.068E+01
.742E+01
.514E+01
.345E+01
.214E+01
.024E+01
.917E+00
.944E+00

.196E+00
.601E+00
.117E+00
.715E+00
.375E+00
.832E+00
.418E+00
.090E+00

.826E+00
.342E+00
.016E+00
.781E+00
.605E+00
.361E+00
.201E+00
.087E+00

.004E+00
.941E+00
.893E+00
.855E+00
.825E+00
.782E+00
.753E+00
.734E+00

.721E+00
.706E+00
.705E+00
.709E+00
.718E+00
.739E+00
.762E+00
.786E+00

.809E+00

COMPACT (ICRU)

I, ev
91.9

CSDA
RANGE

g/cm2

.761E-04
.084E-04
.627E-04
.383E-04
.343E-04
.385E-03
.910E-03
.505E-03

NP P O Jd0 DN

.167E-03
.894E-03
.681E-03
.528E-03
.431E-03
.397E-03
.056E-02
.292E-02
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.545E-02
.247E-02
.037E-02
.901E-02
.831E-02
.855E-02
.052E-02
.139E-01

R OO dwwNE

.384E-01
.637E-01
.898E-01
.165E-01
.437E-01
.992E-01
.558E-01
.132E-01

S w NP

.711E-01
.171E-01
.638E-01
.102E-01
.056E+00
.346E+00
.631E+00
.913E+00
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.191E+00

RADIATION
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.236E-04
.501E-04
.756E-04
.004E-04
.244E-04
.706E-04
.148E-04
.572E-04

.982E-04
.378E-04
.764E-04
.138E-04
.504E-04
.210E-04
.887E-04
.540E-04

.171E-04
.670E-04
.108E-03
.242E-03
.371E-03
.615E-03
.848E-03
.072E-03

.292E-03
.509E-03
.724E-03
.939E-03
.153E-03
.582E-03
.014E-03
.449E-03

.889E-03
.009E-03
.161E-03
.341E-03
.547E-03
.202E-02
.457E-02
.717E-02

.981E-02

DENSITY
EFFECT
DELTA

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O OO OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

O O O OO o oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.850E-02

N O OO OO oo

.259E-02
.809E-02
.344E-01
.711E-01
.080E-01
.819E-01
.550E-01
.267E-01

W NN RE P OO

.966E-01
.628E-01
.162E-01
.578E-01
.089E+00
.323E+00
.527E+00
.709E+00

RO oo

1.872E+00

93
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.500E+00
.000E+00
.500E+00
.000E+0QO
.000E+00
.000E+00
.000E+00

.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01

.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02

.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+03
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.747E+00
.758E+00
.768E+00
.778E+00
.795E+00
.810E+00
.823E+00

.835E+00
.860E+00
.879E+00
.896E+00
.909E+00
.931E+00
.949E+00
.963E+00

.976E+00
.986E+00
.996E+00
.004E+00
.012E+00
.025E+00
.037E+00
.047E+00

.056E+00
.075E+00
.090E+00
.103E+00
.114E+00
.133E+00
.148E+00
.160E+00

.171E+00
.181E+00
.189E+00
.197E+00
.204E+00
.217E+00
.228E+00
.237E+00

.246E+00
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.541E-02
.680E-02
.084E-01
.202E-01
.444E-01
.692E-01
.945E-01

.202E-01
.860E-01
.537E-01
.226E-01
.926E-01
.351E-01
.799E-01
.264E-01

.074E+00
.224E+00
.374E+00
.525E+00
.676E+00
.982E+00
.289E+00
.598E+00

.909E+00
.690E+00
.476E+00
.266E+00
.059E+00
.652E+00
.251E+00
.086E+01

.246E+01
.407E+01
.569E+01
.730E+01
.892E+01
.216E+01
.540E+01
.864E+01

.189E+01
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.832E+00
.855E+00
.877E+00
.898E+00
.939E+00
.979E+00
.018E+00

.055E+00
.146E+00
.233E+00
.318E+00
.402E+00
.566E+00
.729E+00
.890E+00

.050E+00
.210E+00
.369E+00
.529E+00
.688E+00
.007E+00
.326E+00
.645E+00

.965E+00
.765E+00
.566E+00
.369E+00
.173E+00
.784E+00
.140E+01
.302E+01

.464E+01
.626E+01
.788E+01
.950E+01
.112E4+01
.437E+01
.763E+01
.088E+01

.414E+01
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.466E+00
.737E+00
.005E+00
.270E+00
.791E+00
.301E+00
.802E+00

.293E+00
.483E+00
.625E+00
.724E+00
.783E+00
.180E+01
.369E+01
.547E+01

.715E+01
.875E+01
.027E+01
.172E+01
.310E+01
.570E+01
.811E+01
.034E+01

.242E+01
.709E+01
.115E+01
.474E4+01
.796E+01
.354E+01
.827E+01
.238E+01

.600E+01
.924E+01
.217E+01
.485E+01
.731E+01
.171E+01
.556E+01
.898E+01

.206E+01
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.248E-02
.517E-02
.788E-02
.060E-02
.607E-02
.156E-02
.705E-02

.252E-02
.608E-02
.939E-02
.240E-02
.051E-01
.294E-01
.523E-01
.739E-01

.943E-01
.134E-01
.316E-01
.487E-01
.649E-01
.949E-01
.221E-01
.468E-01

.694E-01
.184E-01
.590E-01
.932E-01
.226E-01
.707E-01
.085E-01
.392E-01

.647E-01
.863E-01
.048E-01
.210E-01
.352E-01
.591E-01
.785E-01
.947E-01

.083E-01
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.020E+00
.156E+00
.282E+00
.399E+00
.612E+00
.801E+00
.973E+00

.130E+00
.473E+00
.766E+00
.021E+00
.248E+00
.638E+00
.965E+00
.248E+00

.496E+00
.716E+00
.916E+00
.097E+00
.263E+00
.559E+00
.818E+00
.046E+00

.251E+00
.688E+00
.047E+00
.351E4+00
.615E+00
.057E+00
.419E+00
.726E+00

.992E+00
.023E+01
.044E+01
.063E+01
.080E+01
.111E+01
.137E+01
.161E+01

.182E+01



ALPHA PARTICLE STOPPING POWER AND RANGE

HYDROGEN
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c¢)
2.120E+402 1.052E+03 1.264E+03 7.480E-07
2.754E+02 9.262E+02 1.202E+03 1.154E-06
3.317E+02 8.312E+02 1.163E+03 1.577E-06
3.830E+02 7.568E+02 1.140E+03 2.012E-06
4.309E+02 6.965E+02 1.127E+03 2.453E-06
5.188E+02 6.044E+02 1.123E+03 3.344E-06
5.992E+02 5.367E+02 1.136E+03 4.230E-06
6.740E+02 4.843E+02 1.158E+03 5.102E-06
7.445E+02 4.425E+02 1.187E+03 5.955E-06
8.115E+02 4.082E+02 1.220E+03 6.786E-06
8.756E+02 3.794E+02 1.255E+03 7.595E-06
9.371E+02 3.549E+02 1.292E+03 8.380E-06
1.082E+03 3.068E+02 1.389E+03 1.025E-05
1.217E+03 2.713E+02 1.488E+03 1.198E-05
1.344E+03 2.439E+02 1.588E+03 1.361E-05
1.465E+03 2.220E+02 1.687E+03 1.514E-05
1.580E+03 2.041E+02 1.784E+03 1.658E-05
1.691E+03 1.891E+02 1.880E+03 1.794E-05
1.798E+03 1.764E+02 1.974E+03 1.924E-05
1.901E+03 1.654E+02 2.066E+03 2.048E-05
2.098E+03 1.475E+02 2.246E+03 2.280E-05
2.285E+03 1.333E+02 2.418E+03 2.494E-05
2.463E+03 1.219E+02 2.585E+03 2.694E-05
2.634E+03 1.124E+02 2.746E+03 2.882E-05
2.798E+03 1.044E+02 2.902E+03 3.059E-05
2.956E+03 9.752E+01 3.053E+03 3.227E-05
3.108E+03 9.159E+01 3.200E+03 3.387E-05
3.256E+03 8.63%9E+01 3.342E+03 3.540E-05
3.399E+03 8.180E+01 3.481E+03 3.686E-05
3.538E+03 7.771E+01 3.616E+03 3.827E-05
3.674E+03 7.405E+01 3.748E+03 3.963E-05
3.805E+03 7.074E+01 3.876E+03 4.094E-05
3.933E+03 6.773E+01 4.001E+03 4.221E-05
4.058E+03 6.500E+01 4.123E+03 4.344E-05
4.637E+03 5.425E+01 4.691E+03 4.912E-05
5.152E+03 4.674E+01 5.198E+03 5.417E-05
5.610E+03 4.117E+01 5.652E+03 5.878E-05
6.019E+03 3.686E+01 6.056E+03 6.305E-05
6.383E+03 3.342E+01 6.416E+03 6.705E-05
6.705E+03 3.061E+01 6.735E+03 7.086E-05
6.988E+03 2.826E+01 7.016E+03 7.449E-05
7.235E+03 2.626E+01 7.261E+03 7.799E-05
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MeV

RANGE (p)

.860E-07
.062E-06
.456E-06
.863E-06
.278E-06
.119E-06
.960E-06
.792E-06
.610E-06
.408E-06
.188E-06
.947E-06
.757E-06
.145E-05
.304E-05
.454E-05
.595E-05
.729E-05
.857E-05
.979E-05
.209E-05
.421E-05
.619E-05
.805E-05
.981E-05
.148E-05
.307E-05
.459E-05
.605E-05
.745E-05
.880E-05
.011E-05
.137E-05
.260E-05
.826E-05
.330E-05
.790E-05
.216E-05
.617E-05
.996E-05
.359E-05
.709E-05

DETOUR

L9171
.9203
.9233
.9260
.9285
.9327
.9363
.9393
.9420
.9443
.9464
.9483
.9523
.9554
.9581
.9603
.9622
.9638
.9653
.9666
.9688
.9706
L9721
.9734
.9745
.9755
.9764
L9772
.9779
.9785
L9791
.9797
.9802
.9807
.9826
.9840
.9851
.9860
.9868
.9874
.9880
.9885
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02
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.632E+03
.915E+03
.100E+03
.203E+03
.240E+03
.222E+03
.161E+03
.067E+03
.947E+03
.808E+03
.655E+03
.494E+03
.327E+03
.157E+03
.345E+03
.647E+03
.068E+03
.588E+03
.188E+03
.860E+03
.585E+03
.351E+03
.971E+03
.675E+03
.438E+03
.242E+03
.078E+03
.939E+03
.818E+03
.713E+03
.620E+03
.538E+03
.464E+03
.398E+03
.337E+03
.283E+03
.068E+03
.191E+02
.089E+02
.238E+02
.007E+02
.546E+02
.156E+02
.529E+02
.047E+02
.665E+02
.353E+02
.094E+02
.875E+02
.687E+02
.524E+02
.382E+02
.256E+02
.144E+02
.043E+02
.952E+02
.870E+02

PRPRPRPRPRPRERPEPEPEPEPNDNNDNMDNDNOOOMMTOIIOORRPRPRERPRPEPEPEPENDNNDNDMNOUOWOWWOWdMNOCTOO O OCOFRRFRRPRPRPERPRERPEREREREREDNDDND

.306E+01
.059E+01
.863E+01
.703E+01
.570E+01
.457E+01
.360E+01
.276E+01
.202E+01
.137E+01
.079E+01
.027E+01
.801E+00
.374E+00
.719E+00
.582E+00
.750E+00
.113E+00
.609E+00
.199E+00
.859E+00
.573E+00
.115E+00
.766E+00
.490E+00
.266E+00
.080E+00
.924E+00
.790E+00
.674E+00
.573E+00
.484E+00
.405E+00
.334E+00
.270E+00
.213E+00
.895E-01
.373E-01
.267E-01
.425E-01
.225E-01
.781E-01
.407E-01
.814E-01
.364E-01
.011E-01
.725E-01
.489E-01
.290E-01
.121E-01
.975E-01
.848E-01
.737E-01
.639E-01
.551E-01
.472E-01
.401E-01

P EPNNMNMNMNDNMNDNNDNNDNNWWWSSODO0O0ODJdJO0OORFRRPRPRPRPRPRPEPERPERPEREPEPENDNNDNDNDNNDNLOWWOS DO IJJ3J-J-J0O0O0C 0 0 0 J I

.655E+03
.935E+03
.118E+03
.220E+03
.255E+03
.237E+03
.175E+03
.079E+03
.959E+03
.819E+03
.666E+03
.504E+03
.337E+03
.167E+03
.352E+03
.654E+03
.074E+03
.593E+03
.193E+03
.865E+03
.589E+03
.354E+03
.974E+03
.678E+03
.440E+03
.244E+03
.080E+03
.941E+03
.820E+03
.715E+03
.622E+03
.539E+03
.466E+03
.399E+03
.339E+03
.284E+03
.069E+03
.200E+02
.096E+02
.245E+02
.013E+02
.551E+02
.160E+02
.533E+02
.051E+02
.668E+02
.356E+02
.096E+02
.877E+02
.689E+02
.526E+02
.384E+02
.258E+02
.145E+02
.045E+02
.954E+02
.871E+02

NMNNMNNNNNRERPRPRPRPRPPRPR OO WONDNRERPRPRPOOOSDDWWNNMNMNNNRERRPRPPRPOIOO S DMMWONDNNMNNMNRPRERRARrRARRRRPERPRERRERERE OO

.469E-05
.110E-05
.732E-05
.034E-04
.095E-04
.156E-04
.217E-04
.278E-04
.340E-04
.404E-04
.468E-04
.534E-04
.602E-04
.671E-04
.041E-04
.459E-04
.926E-04
.445E-04
.015E-04
.637E-04
.309E-04
.030E-04
.616E-04
.391E-04
.135E-03
.349E-03
.580E-03
.829E-03
.096E-03
.379E-03
.679E-03
.995E-03
.328E-03
.678E-03
.043E-03
.424E-03
.568E-03
.097E-03
.200E-02
.527E-02
.288E-02
.721E-02
.189E-02
.225E-02
.394E-02
.693E-02
.120E-02
L.672E-02
.135E-01
.315E-01
.507E-01
.710E-01
.926E-01
.153E-01
.392E-01
.642E-01
.904E-01

NMNNMNNNNNRERPRPRPRPRPRPRPRPR OO WONDNRERPRPRPOOOSDMMWWNNNMNMNNNRERRPRPPRPOIOOODMWOWNDNNMNNMNRPRrRARrRRERERRPRERPRRERERE OO

.378E-05
.019E-05
.641E-05
.025E-04
.086E-04
.146E-04
.207E-04
.269E-04
.331E-04
.394E-04
.459E-04
.525E-04
.592E-04
.661E-04
.032E-04
.450E-04
.917E-04
.435E-04
.005E-04
.627E-04
.299E-04
.020E-04
.606E-04
.381E-04
.134E-03
.348E-03
.579E-03
.828E-03
.094E-03
.378E-03
.678E-03
.994E-03
.327E-03
.676E-03
.042E-03
.423E-03
.567E-03
.095E-03
.200E-02
.527E-02
.288E-02
.721E-02
.189E-02
.225E-02
.394E-02
.693E-02
.119E-02
L.672E-02
.135E-01
.315E-01
.507E-01
.710E-01
.926E-01
.153E-01
.392E-01
.642E-01
.904E-01

.9893
.9900
.9906
.9912
.9916
.9921
.9924
.9928
. 9931
.9934
.9937
.9940
.9942
.9944
.9954
.9962
.9968
.9972
.9976
.9979
.9982
.9984
.9987
.9989
.9991
.9992
.9993
.9994
.9995
.9995
.9996
.9996
.999%¢6
.9997
.9997
.9997
.9998
.9998
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

WWWWwwwhhdDdDbdooooJO©WHEF F PP

.552E+02
.334E+02
.174E+02
.053E+02
.568E+01
.790E+01
.146E+01
.604E+01
.741E+01
.085E+01
.568E+01
.151E+01
.807E+01
.517E+01
.271E+01
.059E+01
.875E+01
.713E+01
.569E+01
.441E+01
.327E+01
.223E+01

P RPPRPRRPRPNOMNNNDNDNWWSDS OO0 0

.129E-01
.448E-02
.119E-02
.121E-02
.344E-02
.720E-02
.205E-02
LTT72E-02
.094E-02
.587E-02
.192E-02
.874E-02
.614E-02
.398E-02
.214E-02
.057E-02
.920E-02
.801E-02
.695E-02
.601E-02
.517E-02
.441E-02

W WWWwwwhs Do Uooo J0O©0WHEF F PP

.553E+02
.335E+02
.175E+02
.053E+02
.574E+01
.795E+01
.151E+01
.609E+01
.746E+01
.089E+01
.572E+01
.154E+01
.809E+01
.520E+01
.274E+01
.061E+01
.877E+01
.714E+01
.571E+01
.443E+01
.328E+01
.225E+01

PR RRRPRPOOJIOO S WNNRERRE PO S

.378E-01
.120E-01
.121E-01
.037E+00
.287E+00
.559E+00
.855E+00
.172E+00
.872E+00
.654E+00
.513E+00
.447E+00
.452E+00
.526E+00
.664E+00
.865E+00
.113E+01
.244E+01
.382E+01
.524E+01
.672E+01
.825E+01

PR RRRPRPRPOOJdOO S WNNRERRPE RO S

.378E-01
.120E-01
.121E-01
.037E+00
.286E+00
.559E+00
.855E+00
.172E+00
.872E+00
.653E+00
.513E+00
.447E+00
.452E+00
.525E+00
.664E+00
.864E+00
.112E+01
.244E+01
.382E+01
.524E+01
.672E+01
.825E+01

PR R RRRPRRPRRRRRRRRBR R R

.9999
.9999
.9999
.9999
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
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ALPHA PARTICLE STOPPING POWER AND RANGE

WNNNNRPRPRPRPRPRPRPOOWOOOJIJoO U U P> WWNDNMDNNNNNREPERPRERERFROWOOOJIOYU D WwNDDNDRE R

W — — — — — 3
Il

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

98

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
8.726E+01 2.949E+02 3.822E+02 2.488E-06
1.108E+02 2.570E+02 3.678E+02 3.822E-06
1.313E+02 2.290E+02 3.603E+02 5.197E-06
1.498E+02 2.074E+02 3.572E+02 6.592E-06
1.668E+02 1.901E+02 3.569E+02 7.993E-06
1.977E+02 1.639E+02 3.616E+02 1.078E-05
2.255E+02 1.448E+02 3.703E+02 1.352E-05
2.511E+402 1.302E+02 3.814E+02 1.618E-05
2.750E+02 1.187E402 3.937E+02 1.876E-05
2.975E+02 1.092E+02 4.067E+02 2.126E-05
3.189E+02 1.013E+02 4.202E+02 2.368E-05
3.394E+02 9.458E+01 4.339E+02 2.602E-05
3.870E+02 8.149E+01 4.685E+02 3.156E-05
4.309E+02 7.189E+01 5.028E+02 3.671E-05
4.718E+02 6.450E+01 5.363E+02 4.152E-05
5.104E+02 5.862E+01 5.690E+02 4.605E-05
5.470E+02 5.382E+01 6.008E+02 5.032E-05
5.819E+02 4.982E+01 6.317E+02 5.438E-05
6.153E+02 4.642E+01 6.618E+02 5.825E-05
6.475E+02 4.350E+01 6.910E+02 6.194E-05
7.087E+02 3.872E+01 7.474E+02 6.889E-05
7.661E+02 3.496E+01 8.011E+02 7.535E-05
8.205E+02 3.193E+01 8.525E+02 8.140E-05
8.723E+02 2.942E+01 9.017E+02 8.710E-05
9.218E+02 2.730E+01 9.491E+02 9.251E-05
9.693E+02 2.549E+01 9.948E+02 9.765E-05
1.015E+03 2.393E+01 1.039E+03 1.026E-04
1.059E+03 2.256E+01 1.082E+03 1.073E-04
1.102E+03 2.135E+01 1.123E+03 1.118E-04
1.143E+03 2.028E+01 1.163E+03 1.162E-04
1.183E+03 1.931E+01 1.202E+03 1.204E-04
1.221E+03 1.844E+01 1.240E+03 1.245E-04
1.259E+03 1.766E+01 1.277E+03 1.285E-04
1.296E+03 1.694E+01 1.313E+03 1.324E-04
1.465E+03 1.412E+01 1.479E+03 1.503E-04
1.614E+03 1.215E+01 1.627E+03 1.664E-04
1.748E+03 1.070E+01 1.759E+03 1.811E-04
1.867E+03 9.573E+00 1.877E+03 1.949E-04
1.975E+03 8.676E+00 1.983E+03 2.078E-04
2.071E+03 7.942E+00 2.078E+03 2.201E-04
2.156E+03 7.329E+00 2.164E+03 2.319E-04
2.233E+03 6.810E+00 2.240E+03 2.433E-04

NN RERPRPRRPRPRPRPRPRRRRPROOOCOOIJdJ0o00 0O DdWWWLONNNRERERRERPRERROOOOSWNDLRE

MeV

RANGE (p)

.700E-06
.682E-06
.725E-06
.808E-06
.916E-06
.171E-06
.044E-05
.269E-05
.491E-05
.709E-05
.922E-05
.130E-05
.630E-05
.101E-05
.547E-05
.970E-05
.373E-05
.758E-05
.126E-05
.479E-05
.148E-05
.773E-05
.360E-05
.915E-05
.443E-05
.947E-05
.429E-05
.893E-05
.034E-04
.077E-04
.119E-04
.159E-04
.198E-04
.237E-04
.414E-04
.574E-04
.721E-04
.857E-04
.986E-04
.109E-04
.226E-04
.340E-04

DETOUR

. 6832
.7018
.7168
L7293
.7401
.7580
L7724
.7845
.7948
.8037
.8116
.8186
.8332
.8448
.8543
.8622
.8690
.8749
.8800
.8846
.8924
.8988
.9041
.9087
L9127
.9162
.9193
.9221
.9246
.9269
.9290
.9309
.9327
.9343
.9410
.9460
.9499
.9531
.9558
.9580
.9600
.9617



P O WOowWOowW-JJoOoO U Ul d Pd»WWNNNREPERERPRERPRERPOOWOOOI~JoOOO O UudDdWWNDNNDNNNNNRERPREREREOWOOGWDWODW-IJoo Uru b & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

OO0 O ORFRFRFRPRPRPREPEPEPEPEPEPNDNNDNDNWOWWSDSEOOOOODOOOOOODIJ0WOORPRPRPRPREPRERPRERPREPEPEPNDNDNDNDNDNDNDNDDNDNDNDDNDDNDDNDDNDDND

.361E+03
.460E+03
.535E+03
.588E+03
.624E+03
.644E+03
.652E+03
.650E+03
.639E+03
.621E+03
.598E+03
.571E+03
.540E+03
.507E+03
.323E+03
.139E+03
.976E+03
.832E+03
.706E+03
.593E+03
.493E+03
.402E+03
.249E+03
.130E+03
.033E+03
.538E+02
.868E+02
.295E+02
.798E+02
.364E+02
.979E+02
.637E+02
.329E+02
.052E+02
.800E+02
.570E+02
.666E+02
.033E+02
.562E+02
.197E+02
.666E+02
.466E+02
.296E+02
.023E+02
.812E+02
.644E+02
.507E+02
.393E+02
.296E+02
.213E+02
.141E+02
.077E+02
.021E+02
.712E+01
.264E+01
.859E+01
.492E+01

WWWwWwh OO JOORFRPRPEPREPREPENNDNWWWWWS S DNODUDODJOOORRPRPRPRPRERPENDNNDNDNDDNDWWWWS OO

.977E+00
.335E+00
.825E+00
.409E+00
.062E+00
.769E+00
.518E+00
.300E+00
.109E+00
.940E+00
.789E+00
.654E+00
.532E+00
.422E+00
.993E+00
.699E+00
.483E+00
.319E+00
.188E+00
.082E+00
.946E-01
.206E-01
.025E-01
.123E-01
.410E-01
.831E-01
.352E-01
.948E-01
.604E-01
.306E-01
.045E-01
.815E-01
.611E-01
.429E-01
.264E-01
.115E-01
.540E-01
.148E-01
.864E-01
.647E-01
.338E-01
.224E-01
.128E-01
.757E-02
.603E-02
.694E-02
.958E-02
.351E-02
.842E-02
.409E-02
.037E-02
.713E-02
.429E-02
.177E-02
.953E-02
.752E-02
.571E-02

OO0 O ORFRFRFRPRPRPPEPEPEPEPEPEPNDNNDMNDNWOWS DO IJ0OWOORPRPRPRPREPRERPRERPREPEPENDNDDNDNDNDNDNDNDNDNDNDNDDNDDNDDNDDND

.367E+03
.466E+03
.540E+03
.593E+03
.628E+03
.648E+03
.656E+03
.653E+03
.642E+03
.624E+03
.601E+03
.574E+03
.543E+03
.510E+03
.325E+03
.141E+03
.977E+03
.834E+03
.707E+03
.594E+03
.493E+03
.403E+03
.250E+03
.130E+03
.034E+03
.544E+02
.873E+02
.300E+02
.803E+02
.368E+02
.983E+02
.640E+02
.333E+02
.055E+02
.803E+02
.573E+02
.669E+02
.035E+02
.564E+02
.199E+02
.667E+02
.467E+02
.297E+02
.024E+02
.813E+02
.645E+02
.508E+02
.393E+02
.296E+02
.213E+02
.141E+02
.078E+02
.022E+02
.716E+01
.268E+01
.863E+01
.495E+01

AU U D WWNNNREPE R R OJODO0WNNEROOIJIJOOOU O WWNNNRPERERPRERERERRERPOOJIODUU R BDSDSEDSSDDWWWWWDNDDN

.650E-04
.856E-04
.056E-04
.251E-04
.442E-04
.632E-04
.820E-04
.008E-04
.197E-04
.387E-04
.578E-04
.7172E-04
.967E-04
.165E-04
.199E-04
.320E-04
.536E-04
.850E-04
.126E-03
.278E-03
.440E-03
.613E-03
.991E-03
.412E-03
.875E-03
.379E-03
.923E-03
.506E-03
.128E-03
.787E-03
.485E-03
.219E-03
.990E-03
.798E-03
.642E-03
.052E-02
.544E-02
.122E-02
.783E-02
.525E-02
.244E-02
.220E-02
.271E-02
.595E-02
.221E-01
.511E-01
.829E-01
.174E-01
.546E-01
.945E-01
.370E-01
.821E-01
.298E-01
.800E-01
.327E-01
.879E-01
.456E-01

AU U D WWNNNRE R R OJODOO0WNNMNEROOJIJIJOOOU O WWNNNRPERPERPRERREROOIODUOU R BDSDSEDWWWWWNDDNDDN

.556E-04
.762E-04
.962E-04
.156E-04
.347E-04
.536E-04
.725E-04
.913E-04
.102E-04
.291E-04
.482E-04
.675E-04
.871E-04
.069E-04
.102E-04
.222E-04
.438E-04
.751E-04
.116E-03
.268E-03
.430E-03
.603E-03
.981E-03
.402E-03
.865E-03
.369E-03
.912E-03
.495E-03
.117E-03
.7T76E-03
.474E-03
.208E-03
.979E-03
.787E-03
.630E-03
.051E-02
.543E-02
.121E-02
.781E-02
.523E-02
.243E-02
.218E-02
.269E-02
.592E-02
.221E-01
.511E-01
.828E-01
.174E-01
.546E-01
.945E-01
.370E-01
.821E-01
.298E-01
.799E-01
.327E-01
.878E-01
.455E-01

.9647
L9671
. 9691
.9709
.9724
.9738
.9750
.9762
L9772
.9781
.9790
.9798
.9806
.9813
.9843
.9867
.9885
.9900
.9912
.9922
.9931
.9938
.9949
.9958
.9964
.9969
.9973
.9976
.9979
.9981
.9983
.9985
.9986
.9987
.9988
.9989
.9992
.9994
.9995
.9996
.9997
.9997
.9997
.9997
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9998
.9999
.9999
.9999

99
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

100
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.066E+01
.087E+01
.370E+01
.821E+01
.387E+01
.034E+01
.743E+01
.497E+01
.105E+01
.806E+01
.570E+01
.380E+01
.222E+01
.090E+01
.977E+01
.880E+01
.796E+01
.722E+01
.656E+01
.597E+01
.545E+01
.497E+01

W wikh bddbdooogooJoOORFRRRPEREEREEDNDDNDDND

.873E-02
.402E-02
.064E-02
.811E-02
.613E-02
.452E-02
.321E-02
.211E-02
.040E-02
.109E-03
.101E-03
.296E-03
.637E-03
.087E-03
.621E-03
.220E-03
.873E-03
.569E-03
.300E-03
.060E-03
.846E-03
.653E-03

PR RRRPRPRRLODODNONNNWWWSSS 0o

.069E+01
.089E+01
.372E+01
.823E+01
.388E+01
.036E+01
.744E+01
.498E+01
.106E+01
.807E+01
.571E+01
.380E+01
.223E+01
.091E+01
.978E+01
.881E+01
.796E+01
.722E+01
.656E+01
.598E+01
.545E+01
.497E+01

W wwhNhDdDNDNNNRPERPRPRPRPRPROIOOR D WDNDDNDERERE O

.697E-01
.352E+00
.790E+00
.282E+00
.826E+00
.421E+00
.065E+00
.756E+00
.277E+00
.973E+00
.837E+00
.186E+01
.404E+01
.636E+01
.882E+01
.141E+01
.413E+01
.698E+01
.994E+01
.301E+01
.620E+01
.948E+01

WwwhdhdDNDNNRPERPRPRPRRPRPROIOOR D WDNDDNDERERE O

.696E-01
.352E+00
.790E+00
.282E+00
.826E+00
.421E+00
.064E+00
.756E+00
.276E+00
.972E+00
.836E+00
.186E+01
.403E+01
.636E+01
.882E+01
.141E+01
.413E+01
.697E+01
.993E+01
.301E+01
.619E+01
.948E+01

.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999
.9999



ALPHA PARTICLE STOPPING POWER AND RANGE

CARBON (amorphous, density 2.0 g/cm3)
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
1.906E+02 1.557E+02 3.463E+02 3.644E-06
2.256E+02 1.441E+402 3.697E+02 5.033E-06
2.543E+02 1.340E+402 3.882E+02 6.352E-06
2.790E+02 1.253E+02 4.043E+02 7.614E-06
3.009E+02 1.179E+02 4.188E+02 8.828E-06
3.392E+02 1.058E+02 4.449E+02 1.114E-05
3.721E402 9.627E+01 4.684E+02 1.333E-05
4.014E+02 8.860E+01 4.900E+02 1.542E-05
4.279E+02 8.223E+01 5.102E+02 1.742E-05
4.523E+02 7.685E+01 5.292E+02 1.934E-05
4.750E+02 7.224E+01 5.472E+02 2.120E-05
4.962E+02 6.822E+01 5.644E+02 2.300E-05
5.443E+02 6.012E+01 6.044E+02 2.728E-05
5.869E+02 5.395E+01 6.409E+02 3.129E-05
6.255E+02 4.907E+01 6.746E+02 3.509E-05
6.610E+02 4.509E+01 7.061E+02 3.871E-05
6.938E+02 4.178E+01 7.356E+02 4.218E-05
7.246E+402 3.897E+01 7.635E+02 4.552E-05
7.535E+02 3.656E+01 7.900E+02 4.874E-05
7.808E+02 3.446E+01 8.153E+02 5.185E-05
8.315E+02 3.098E+01 8.625E+02 5.781E-05
8.779E+02 2.820E+01 9.061E+02 6.346E-05
9.208E+02 2.592E+01 9.467E+02 6.886E-05
9.606E+02 2.402E+01 9.847E+02 7.404E-05
9.980E+02 2.240E+01 1.020E+03 7.902E-05
1.033E+03 2.101E+01 1.054E+03 8.384E-05
1.066E+03 1.979E+01 1.086E+03 8.852E-05
1.098E+03 1.872E+01 1.117E+03 9.306E-05
1.128E+03 1.778E+01 1.146E+03 9.748E-05
1.156E+03 1.693E+01 1.173E+03 1.018E-04
1.184E+03 1.616E+01 1.200E+03 1.060E-04
1.210E+03 1.547E+01 1.225E+03 1.101E-04
1.235E+03 1.484E+01 1.250E+03 1.142E-04
1.259E+03 1.427E+01 1.273E+03 1.181E-04
1.366E+03 1.199E+01 1.378E+03 1.370E-04
1.455E+03 1.038E+01 1.466E+03 1.546E-04
1.531E+03 9.183E+00 1.540E+03 1.712E-04
1.595E+03 8.249E+00 1.604E+03 1.871E-04
1.650E+03 7.500E+00 1.658E+03 2.024E-04
1.698E+03 6.885E+00 1.704E+03 2.173E-04
1.738E+03 6.370E+00 1.744E+03 2.318E-04
1.772E+03 5.931E+00 1.778E+03 2.460E-04

NNNNNRFRRPRPRPRPRPRPRPRPRPRPRPRPOOOOOI~JIJoOOudDdWwwWwNDNDNDNREREPRREROOODSDDWNDR

MeV

RANGE (p)

.689E-06
.483E-06
.289E-06
.097E-06
.905E-06
.515E-06
.108E-06
.680E-06
.123E-05
.275E-05
.425E-05
.572E-05
.930E-05
.275E-05
.608E-05
.929E-05
.241E-05
.543E-05
.838E-05
.125E-05
.679E-05
.209E-05
.719E-05
.210E-05
.687E-05
.149E-05
.598E-05
.036E-05
.464E-05
.881E-05
.291E-05
.692E-05
.009E-04
.047E-04
.232E-04
.405E-04
.569E-04
.726E-04
.877E-04
.025E-04
.168E-04
.309E-04

DETOUR

.4636
.4934
.5177
.5381
.5556
.5847
.6082
.6278
. 6445
.6591
.6720
.6835
L7077
L7270
.7431
.7566
.7683
.7785
.7875
.7955
.8093
.8208
.8305
.8388
.8462
.8526
.8584
.8636
.8683
.8725
.8765
.8801
.8834
.8865
.8993
.9088
.9163
.9224
.9275
.9318
.9356
.9388

101
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+0QO
.250E+00
.500E+00
.750E+00
.000E+0QO0
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0QO0
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02
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.825E+03
.862E+03
.886E+03
.900E+03
.906E+03
.906E+03
.901E+03
.892E+03
.880E+03
.866E+03
.850E+03
.833E+03
.814E+03
.795E+03
.684E+03
.571E+03
.466E+03
.372E+03
.288E+03
.213E+03
.145E+03
.085E+03
.819E+02
.982E+02
.296E+02
.720E+02
.229E+02
.804E+02
.431E+02
.102E+02
.808E+02
.544E+02
.306E+02
.090E+02
.892E+02
.712E+02
.992E+02
.478E+02
.091E+02
.788E+02
.342E+02
.172E+02
.028E+02
.794E+02
.612E+02
.467E+02
.348E+02
.248E+02
.163E+02
.090E+02
.027E+02
.709E+01
.214E+01
.7T72E+01
.375E+01
.016E+01
.690E+01

WWwhddDdUODUOoOJOORPRPREPRERPEREPFNDMNDNWWWWWWNSHSEDSOUDUODHDJOOORRPRPRPRERPRERNDNNDNDNDNDNDNWWWWS~O

.224E+00
.677E+00
.241E+00
.884E+00
.585E+00
.333E+00
.115E+00
.926E+00
.760E+00
.613E+00
.482E+00
.364E+00
.258E+00
.161E+00
. 785E+00
.526E+00
.335E+00
.189E+00
.073E+00
.793E-01
.011E-01
.350E-01
.294E-01
.486E-01
.846E-01
.327E-01
.896E-01
.532E-01
.221E-01
.952E-01
.716E-01
.509E-01
.324E-01
.158E-01
.009E-01
.874E-01
.352E-01
.996E-01
.736E-01
.538E-01
.255E-01
.150E-01
.062E-01
.217E-02
.149E-02
.307E-02
.626E-02
.062E-02
.588E-02
.184E-02
.836E-02
.533E-02
.266E-02
.030E-02
.818E-02
.628E-02
.455E-02

4 WWOWOOWORRFRFREFRREPRPEPENNNMNNNWWWRED_TTUUUONNTIJOOORRRPRPRRRRPRPRRRERRRPRPRPRRRRRRRR

.831E+03
.867E+03
.891E+03
.904E+03
.910E+03
.910E+03
.904E+03
.895E+03
.883E+03
.869E+03
.853E+03
.835E+03
.816E+03
.797E+03
.686E+03
.573E+03
.468E+03
.373E+03
.289E+03
.214E+03
.146E+03
.086E+03
.826E+02
.989E+02
.302E+02
.726E+02
.234E+02
.809E+02
.435E+02
.106E+02
.812E+02
.548E+02
.309E+02
.093E+02
.895E+02
.715E+02
.994E+02
.480E+02
.092E+02
.789E+02
.343E+02
.173E+02
.029E+02
.795E+02
.613E+02
.468E+02
.348E+02
.249E+02
.164E+02
.091E+02
.027E+02
.714E+01
.218E+01
.776E+01
.379E+01
.019E+01
.693E+01

<~ oo bdWWNNNMNNNRFRRPOJIOODD WONRFRFRPRPRPRPRPOOOIJOYOSDdWWNNRERERRRR OO OO0 Ord B DD wwwwd

.737E-04
.007E-04
.273E-04
.536E-04
.798E-04
.060E-04
.322E-04
.585E-04
.850E-04
.117E-04
.385E-04
.656E-04
.930E-04
.207E-04
.642E-04
.177E-04
.082E-03
.259E-03
.447E-03
.647E-03
.859E-03
.083E-03
.567E-03
.100E-03
.679E-03
.304E-03
.973E-03
.686E-03
.442E-03
.240E-03
.080E-03
.960E-03
.882E-03
.084E-02
.185E-02
.289E-02
.867E-02
.539E-02
.303E-02
.155E-02
.120E-02
.229E-02
.420E-02
.105E-01
.399E-01
.724E-01
.080E-01
.466E-01
.881E-01
.325E-01
.797E-01
.298E-01
.827E-01
.383E-01
.966E-01
.576E-01
.213E-01

<~ oo bdwWWNNMMNNNRFRFRRFRPOJIOODD WONRFRFRERPRPRPRPRPOOOIJOYOS D WWNNNRERERRRR OO O O S DSDWWWWwWNhDN

.584E-04
.853E-04
.118E-04
.380E-04
.641E-04
.902E-04
.163E-04
.426E-04
.690E-04
.955E-04
.223E-04
.494E-04
.767E-04
.043E-04
.476E-04
.009E-04
.065E-03
.241E-03
.429E-03
.629E-03
.841E-03
.065E-03
.549E-03
.081E-03
.660E-03
.284E-03
.953E-03
.666E-03
.421E-03
.218E-03
.057E-03
.938E-03
.859E-03
.082E-02
.182E-02
.286E-02
.864E-02
.536E-02
.299E-02
.151E-02
.115E-02
.223E-02
.414E-02
.104E-01
.398E-01
.723E-01
.079E-01
.464E-01
.879E-01
.323E-01
.796E-01
.296E-01
.825E-01
.380E-01
.963E-01
.573E-01
.210E-01

.9444
.9489
.9526
.9558
.9586
.9611
.9632
.9652
.9669
.9685
.9699
.9713
.9725
.9736
.9782
.9816
.9842
.9863
.9879
.9893
.9904
.9913
.9928
.9939
.9947
.9954
.9959
.9963
.9967
.9970
.9972
.9975
.9976
.9978
.9979
.9981
.9985
.9987
.9989
.9990
.9992
.9992
.9993
.9993
.9994
.9994
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9996
.9996
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

PR RRRRPRPREERERRDODNONNWWWS SN0

.420E+01
.543E+01
.899E+01
.406E+01
.014E+01
.696E+01
.432E+01
.209E+01
.853E+01
.581E+01
.367E+01
.193E+01
.049E+01
.928E+01
.825E+01
.736E+01
.659E+01
.590E+01
.530E+01
.476E+01
.428E+01
.384E+01

W Wk bSO UoooOJOORFRRPRRERPRERENDNDDND

.792E-02
.344E-02
.020E-02
.7T6E-02
.585E-02
.431E-02
.304E-02
.198E-02
.029E-02
.027E-03
.043E-03
.251E-03
.598E-03
.049E-03
.585E-03
.189E-03
.847E-03
.548E-03
.282E-03
.046E-03
.834E-03
.643E-03

FRPRPRPRERRERPPRPRPRPRERPENDNDNDNDNDOWWWDSDSDNDT O

.423E+01
.545E+01
.901E+01
.407E+01
.016E+01
.697E+01
.433E+01
.210E+01
.854E+01
.582E+01
.367E+01
.193E+01
.050E+01
.929E+01
.826E+01
.737E+01
.659E+01
.591E+01
.530E+01
.477E4+01
.428E+01
.384E+01

S wwwdhNhdDNNNNRPE R R RO WWNER -

.079E+00
.499E+00
.980E+00
.518E+00
.113E+00
.763E+00
.465E+00
.219E+00
.875E+00
.720E+00
.074E+01
.294E+01
.530E+01
.782E+01
.048E+01
.329E+01
.624E+01
.932E+01
.252E+01
.585E+01
.929E+01
.285E+01

S W ww NN R R RO WWwWNRE -

.078E+00
.498E+00
.979E+00
.517E+00
.112E4+00
.762E+00
.464E+00
.217E+00
.872E+00
.717E4+00
.074E+01
.294E+01
.530E+01
.781E+01
.048E+01
.329E+01
.623E+01
.931E+01
.251E+01
.584E+01
.928E+01
.284E+01

.9996
.9996
.999%6
.999%6
.999%6
.9996
.9996
.999%6
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
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ALPHA PARTICLE STOPPING POWER AND RANGE

ALUMINUM
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

104

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
5.580E+01 7.469E+01 1.305E+02 9.964E-06
7.189E+01 7.285E+01 1.447E+02 1.358E-05
8.605E+01 7.032E+01 1.564E+02 1.690E-05
9.892E+01 6.773E+01 1.667E+02 1.999E-05
1.109E+02 6.525E+01 1.761E+02 2.291E-05
1.327E+402 6.078E+01 1.935E+02 2.832E-05
1.525E+02 5.693E+01 2.095E+02 3.329E-05
1.709E+02 5.361E+01 2.245E+02 3.790E-05
1.882E+02 5.072E+01 2.389E+02 4.221E-05
2.045E+02 4.818E+01 2.527E+02 4.628E-05
2.201E+402 4.593E+01 2.661E+02 ©5.014E-05
2.351E+02 4.391E+01 2.790E+02 5.381E-05
2.701E+402 3.969E+01 3.098E+02 6.230E-05
3.025E+02 3.632E+01 3.388E+02 7.001E-05
3.328E+02 3.355E+01 3.664E+02 7.710E-05
3.615E+02 3.124E+01 3.927E+02 8.369E-05
3.886E+02 2.927E+01 4.179E+02 8.986E-05
4.146E+02 2.756E+01 4.421E+02 9.567E-05
4.394E+02 2.607E+01 4.655E+02 1.012E-04
4.633E+02 2.475E+01 4.880E+02 1.064E-04
5.084E+02 2.253E+01 5.309E+02 1.162E-04
5.504E+02 2.071E+401 5.711E+02 1.253E-04
5.896E+02 1.920E+01 6.088E+02 1.338E-04
6.265E+02 1.792E+01 6.444E+02 1.418E-04
6.611E+02 1.681E+01 6.779E+02 1.493E-04
6.937E+02 1.585E+01 7.095E+02 1.565E-04
7.243E+02 1.501E+01 7.393E+02 1.634E-04
7.532E+02 1.426E+01 7.674E+02 1.701E-04
7.803E+02 1.359E+01 7.939E+02 1.765E-04
8.059E+02 1.298E+01 8.189E+02 1.827E-04
8.301E+02 1.244E+01 8.425E+02 1.887E-04
8.528E+02 1.194E+01 8.648E+02 1.946E-04
8.743E+02 1.148E+01 8.858E+02 2.003E-04
8.945E+02 1.107E+01 9.056E+02 2.059E-04
9.800E+02 9.395E+00 9.894E+02 2.322E-04
1.045E+03 8.198E+00 1.053E+03 2.567E-04
1.096E+03 7.293E+00 1.103E+03 2.798E-04
1.136E+03 6.583E+00 1.142E+03 3.021E-04
1.168E+03 6.009E+00 1.174E+03 3.237E-04
1.195E+03 5.535E+00 1.200E+03 3.447E-04
1.216E+03 5.136E+00 1.222E+03 3.654E-04
1.234E+03 4.795E+00 1.239E+03 3.857E-04

WWNhDNDNNDNNRERPRPRPRPRPRPRPRERPRRPRPRPRPRPRPOOOII000ODBDWWNNDMNNRERRERR OO WDN

MeV

RANGE (p)

.529E-06
.704E-06
.895E-06
.094E-06
.300E-06
.717E-06
.213E-05
.452E-05
.689E-05
.922E-05
.153E-05
.379E-05
.931E-05
.460E-05
.969E-05
.458E-05
.929E-05
.384E-05
.824E-05
.250E-05
.064E-05
.835E-05
.568E-05
.269E-05
.941E-05
.059E-04
.121E-04
.182E-04
.241E-04
.298E-04
.354E-04
.409E-04
.462E-04
.515E-04
.764E-04
.999E-04
.222E-04
.438E-04
.648E-04
.854E-04
.056E-04
.256E-04

DETOUR

.2538
.2728
.2896
.3048
.3186
.3431
.3644
.3832
.4001
.4154
.4294
L4422
.4704
.4942
.5147
.5327
.5485
.5627
.5756
.5872
.6077
. 6252
. 6404
.6538
.6657
.6764
.6861
.6949
.7030
.7105
L7175
.7240
.7301
.7358
.7599
.7788
.7942
.8071
.8183
.8280
.8365
.8441
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+0QO
.250E+00
.500E+00
.750E+00
.000E+0QO0
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0QO0
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02
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.262E+03
.280E+03
.291E+03
.297E+03
.298E+03
.297E+03
.293E+03
.286E+03
.279E+03
.269E+03
.259E+03
.248E+03
.237E+03
.225E+03
.161E+03
.098E+03
.039E+03
.849E+02
.376E+02
.954E+02
.568E+02
.210E+02
.561E+02
.986E+02
.478E+02
.048E+02
.678E+02
.357E+02
.074E+02
.824E+02
.600E+02
.398E+02
.216E+02
.051E+02
.899E+02
.760E+02
.205E+02
.807E+02
.507E+02
.271E+02
.922E+02
.789E+02
.675E+02
.489E+02
.344E+02
.227E+02
.131E+02
.050E+02
.812E+01
.217E4+01
.697E+01
.239E+01
.831E+01
.467E+01
.138E+01
.841E+01
.570E+01
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.242E+00
.811E+00
.466E+00
.182E+00
.944E+00
.742E+00
.567E+00
.415E+00
.282E+00
.163E+00
.057E+00
.961E+00
.875E+00
.796E+00
.490E+00
.277E+00
.120E+00
.000E+0QO0
.042E-01
.261E-01
.612E-01
.062E-01
.182E-01
.506E-01
.971E-01
.535E-01
.173E-01
.867E-01
.605E-01
.379E-01
.180E-01
.004E-01
.848E-01
.708E-01
.582E-01
.468E-01
.025E-01
.722E-01
.501E-01
.332E-01
.090E-01
.001E-01
.251E-02
.048E-02
.131E-02
.407E-02
.820E-02
.334E-02
.925E-02
.577E-02
.275E-02
.012E-02
.780E-02
.574E-02
.390E-02
.225E-02
.075E-02
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.266E+03
.284E+03
.294E+03
.300E+03
.301E4+03
.300E+03
.295E+03
.289E+03
.281E+03
.271E4+03
.261E+03
.250E+03
.238E+03
.226E+03
.163E+03
.100E+03
.040E+03
.859E+02
.385E+02
.962E+02
.576E+02
.217E+02
.568E+02
.991E+02
.483E+02
.053E+02
.683E+02
.361E+02
.078E+02
.827E+02
.603E+02
.401E+02
.219E+02
.053E+02
.902E+02
.762E+02
.207E+02
.809E+02
.509E+02
.272E+02
.923E+02
.790E+02
.676E+02
.490E+02
.345E+02
.228E+02
.132E+02
.051E+02
.817E+01
.222E+01
.701E+01
.243E+01
.835E+01
.470E+01
.142E+01
.844E+01
.573E+01
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.256E-04
.648E-04
.035E-04
.421E-04
.805E-04
.189E-04
.575E-04
.962E-04
.351E-04
.743E-04
.137E-04
.536E-04
.937E-04
.343E-04
.144E-03
.365E-03
.598E-03
.845E-03
.105E-03
.378E-03
.663E-03
.961E-03
.596E-03
.283E-03
.027E-03
.825E-03
.678E-03
.585E-03
.544E-03
.554E-03
.061E-02
.173E-02
.289E-02
.410E-02
.535E-02
.666E-02
.388E-02
.224E-02
.167E-02
.216E-02
.617E-02
.966E-02
.041E-01
.358E-01
.712E-01
.102E-01
.526E-01
.985E-01
.478E-01
.003E-01
.562E-01
.153E-01
.775E-01
.429E-01
.114E-01
.829E-01
.575E-01
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.648E-04
.034E-04
.417E-04
.798E-04
.179E-04
.560E-04
.942E-04
.326E-04
.712E-04
.101E-04
.493E-04
.889E-04
.289E-04
.692E-04
.077E-03
.298E-03
.531E-03
.777E-03
.036E-03
.308E-03
.592E-03
.890E-03
.523E-03
.209E-03
.951E-03
.748E-03
.600E-03
.504E-03
.462E-03
.470E-03
.053E-02
.164E-02
.280E-02
.401E-02
.526E-02
.656E-02
.378E-02
.212E-02
.155E-02
.202E-02
.601E-02
.948E-02
.039E-01
.356E-01
.709E-01
.098E-01
.523E-01
.981E-01
.473E-01
.999E-01
.556E-01
.147E-01
.768E-01
.422E-01
.106E-01
.820E-01
.565E-01

.8572
.8680
.8772
.8852
.8921
.8982
.9037
.9086
.9131
L9171
.9208
.9242
.9274
.9303
.9422
.9509
.9575
.9628
.9670
.9705
.9734
.9758
.9797
.9826
.9849
.9867
.9882
.9894
.9904
.9913
.9920
.9926
.9931
.9936
.9940
.9944
.9957
.9964
.9970
.9973
.9978
.9980
.9981
.9983
.9984
.9985
.9986
.9987
.9987
.9988
.9988
.9988
.9988
.9989
.9989
.9989
.9989

105
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
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.511E+01
.776E+01
.233E+01
.816E+01
.483E+01
.213E+01
.987E+01
.797E+01
.492E+01
.259E+01
.075E+01
.925E+01
.801E+01
.696E+01
.607E+01
.530E+01
.463E+01
.404E+01
.352E+01
.305E+01
.263E+01
.225E+01

WWWWE DT JdJOORRRERRERNDN

.496E-02
.104E-02
.820E-02
.604E-02
.434E-02
.297E-02
.184E-02
.089E-02
.385E-03
.252E-03
.365E-03
.651E-03
.062E-03
.568E-03
.147E-03
.785E-03
.471E-03
.196E-03
.954E-03
.738E-03
.545E-03
.371E-03
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.514E+01
.778E+01
.235E+01
.817E+01
.485E+01
.214E+01
.989E+01
.798E+01
.493E+01
.260E+01
.075E+01
.925E+01
.801E+01
.697E+01
.608E+01
.531E+01
.464E+01
.405E+01
.352E+01
.305E+01
.263E+01
.225E+01

BE B WWNNNNRRRP R JdOO s WND N e

.275E+00
.763E+00
.320E+00
.943E+00
.629E+00
.377E+00
.184E+00
.050E+00
.947E+00
.006E+01
.237E+01
.487E+01
.756E+01
.042E+01
.345E+01
.664E+01
.998E+01
.347E+01
.710E+01
.086E+01
.476E+01
.878E+01

S D LWWNDDNDNNNNNRERE R R R0 W NN

.273E+00
.761E+00
.318E+00
.940E+00
.626E+00
.373E+00
.180E+00
.044E+00
.940E+00
.005E+01
.236E+01
.486E+01
.755E+01
.041E+01
.343E+01
.662E+01
.996E+01
.345E+01
.707E+01
.084E+01
.473E+01
.874E+01

.9990
.9990
.9991
.9991
.9991
.9991
.9991
.9992
.9992
.9992
.9992
.9992
.9993
.9993
.9993
.9993
.9993
.9993
.9993
.9993
.9993
.9993



ALPHA PARTICLE STOPPING POWER AND RANGE

SILICON
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
4.732E+01 7.396E+01 1.213E+02 1.066E-05
6.163E+01 7.254E+01 1.342E+02 1.455E-05
7.434E+01 7.031E+01 1.447E+02 1.814E-05
8.598E+01 6.794E+01 1.539E+02 2.149E-05
9.682E+01 6.562E+01 1.624E+02 2.465E-05
1.168E+02 6.137E+01 1.782E+02 3.052E-05
1.351E+02 5.767E+01 1.927E+02 3.592E-05
1.521E+02 5.445E+01 2.066E+02 4.092E-05
1.682E+02 5.163E+01 2.198E+02 4.562E-05
1.834E+02 4.913E+01 2.326E+02 5.004E-05
1.981E+02 4.691E+01 2.450E+02 5.423E-05
2.121E402 4.492E+01 2.570E+02 5.821E-05
2.453E+02 4.072E+01 2.860E+02 6.742E-05
2.761E+02 3.735E+01 3.135E+02 7.577E-05
3.052E+02 3.457E+01 3.397E+02 8.342E-05
3.327E+02 3.224E+01 3.650E+02 9.052E-05
3.591E+02 3.024E+01 3.893E+02 9.715E-05
3.844E+02 2.851E+01 4.129E+02 1.034E-04
4.087E+02 2.700E+01 4.357E+02 1.093E-04
4.322E+02 2.566E+01 4.579E+02 1.149E-04
4.770E+02 2.33%9E+01 5.004E+02 1.253E-04
5.193E+02 2.153E+01 5.408E+02 1.349E-04
5.594E+02 1.998E+01 5.793E+02 1.438E-04
5.975E+02 1.866E+01 6.162E+02 1.522E-04
6.339E+02 1.753E+01 6.514E+02 1.601E-04
6.686E+02 1.654E+01 6.852E+02 1.676E-04
7.019E+02 1.567E+01 7.176E+02 1.747E-04
7.337E+02 1.489E+01 7.486E+02 1.815E-04
7.643E+02 1.420E+01 7.785E+02 1.881E-04
7.935E+02 1.357E+01 8.071E+02 1.944E-04
8.216E+02 1.301E+01 8.346E+02 2.005E-04
8.485E+02 1.249E+01 8.610E+02 2.064E-04
8.744E+02 1.202E+01 8.864E+02 2.121E-04
8.991E+02 1.159E+01 9.107E+02 2.177E-04
1.008E+03 9.850E+00 1.018E+03 2.436E-04
1.097E+03 8.603E+00 1.105E+03 2.671E-04
1.168E+03 7.660E+00 1.175E+03 2.890E-04
1.225E+03 6.918E+00 1.232E+03 3.097E-04
1.270E+03 6.318E+00 1.277E+03 3.297E-04
1.307E+03 5.822E+00 1.312E+03 3.490E-04
1.336E+03 5.405E+00 1.341E+03 3.678E-04
1.359E+03 5.047E+00 1.364E+03 3.863E-04

whNDNDDNDNYNNRERPRPRPRPRPRRRRRPRRPROOCO IO dwNDNDNNEREREPERERE OIS WDN

MeV

RANGE (p)

.534E-06
.711E-06
.907E-06
.114E-06
.332E-06
.782E-06
.224E-05
.468E-05
.711E-05
.950E-05
.188E-05
.421E-05
.991E-05
.540E-05
.068E-05
.577E-05
.067E-05
.541E-05
.998E-05
.441E-05
.287E-05
.086E-05
.844E-05
.567E-05
.026E-04
.092E-04
.156E-04
.217E-04
.277E-04
.335E-04
.391E-04
.445E-04
.498E-04
.550E-04
.794E-04
.019E-04
.229E-04
.430E-04
.624E-04
.812E-04
.996E-04
.177E-04

DETOUR

L2377
.2550
.2705
.2845
.2974
.3205
.3407
.3587
.3750
.3898
.4034
.4160
.4437
L4672
. 4877
.5056
.5216
.5359
.5489
.5607
.5815
.5993
.6148
.6285
. 6407
.6516
.6616
.6706
.6789
.6866
.6937
.7003
.7065
L7123
L7367
.7558
L7714
.7846
.7959
.8058
.8146
.8225
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02
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.390E+03
.408E+03
.416E+03
.417E+03
.413E+03
.405E+03
.395E+03
.383E+03
.370E+03
.356E+03
.341E+03
.326E+03
.310E+03
.295E+03
.218E+03
.146E+03
.081E+03
.023E+03
.706E+02
.239E+02
.814E+02
L424E+02
.731E+02
.131E+02
.612E+02
.174E+02
.797E+02
.470E+02
.182E+02
.927E+02
.700E+02
.495E+02
.309E+02
.140E+02
.986E+02
.844E+02
.278E+02
.872E+02
.565E+02
.325E+02
.968E+02
.832E+02
.715E+02
.526E+02
.377E+02
.258E+02
.159E+02
.077E+02
.006E+02
.454E+01
.922E+01
.453E+01
.036E+01
.662E+01
.326E+01
.021E+01
.744E+01
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.468E+00
.016E+00
.653E+00
.355E+00
.105E+00
.893E+00
.709E+00
.549E+00
.409E+00
.284E+00
.172E+00
.071E+00
.980E+00
.897E+00
.574E+00
.350E+00
.185E+00
.058E+00
.568E-01
.743E-01
.057E-01
.476E-01
.546E-01
.832E-01
.266E-01
.805E-01
L422E-01
.098E-01
.821E-01
.581E-01
.371E-01
.185E-01
.020E-01
.872E-01
.738E-01
.617E-01
.148E-01
.827E-01
.593E-01
.414E-01
.158E-01
.063E-01
.825E-02
.549E-02
.576E-02
.809E-02
.186E-02
.671E-02
.237E-02
.867E-02
.547E-02
.267E-02
.021E-02
.803E-02
.607E-02
.431E-02
.272E-02
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.395E+03
.412E+03
.420E+03
.420E+03
.416E+03
.408E+03
.398E+03
.386E+03
.372E+03
.358E+03
.343E+03
.328E+03
.312E+03
.296E+03
.219E+03
.148E+03
.082E+03
.024E+03
.715E+02
.248E+02
.822E+02
.432E+02
.738E+02
.137E+02
.618E+02
.179E+02
.802E+02
.474E+02
.186E+02
.931E+02
.703E+02
.498E+02
.312E+02
.143E+02
.989E+02
.847E+02
.280E+02
.874E+02
.567E+02
.326E+02
.969E+02
.833E+02
.716E+02
.526E+02
.378E+02
.259E+02
.160E+02
.077E+02
.007E+02
.458E+01
.926E+01
.457E+01
.040E+01
.666E+01
.330E+01
.025E+01
.747E+01

O ~Joouudh wWwwWwNhDNDNNNRREPRPRPOJIJOP ONREPRERPRPRPREPRERPRER OO DWNDNDMDNNRERREREREODOODODW-JJJ0Oo U o b b b

.225E-04
.581E-04
.934E-04
.286E-04
.639E-04
.993E-04
.349E-04
.708E-04
.071E-04
.437E-04
.807E-04
.181E-04
.560E-04
.944E-04
.093E-03
.305E-03
.529E-03
.767E-03
.017E-03
.281E-03
.558E-03
.848E-03
.468E-03
.141E-03
.869E-03
.651E-03
.487E-03
.375E-03
.314E-03
.303E-03
.034E-02
.143E-02
.256E-02
.375E-02
.498E-02
.625E-02
.332E-02
.148E-02
.070E-02
.095E-02
.440E-02
.757E-02
.017E-01
.326E-01
.672E-01
.052E-01
.466E-01
.914E-01
.394E-01
.907E-01
.451E-01
.027E-01
.633E-01
.270E-01
.938E-01
.635E-01
.361E-01

O ~Joouudh wwNhDNDNNNRERPRPROIJO, WONRRERPRPRPPEPRPERP OO D WNNMNNMNERRPRPRPRPREROODIIJIOO0 O OO0 B DdWW

.533E-04
.884E-04
.232E-04
.580E-04
.929E-04
.279E-04
.632E-04
.989E-04
.348E-04
.712E-04
.080E-04
.452E-04
.829E-04
.210E-04
.019E-03
.229E-03
.453E-03
.690E-03
.940E-03
.203E-03
.479E-03
.768E-03
.386E-03
.058E-03
.785E-03
.566E-03
.400E-03
.286E-03
.223E-03
.210E-03
.025E-02
.133E-02
.247E-02
.365E-02
.488E-02
.615E-02
.321E-02
.136E-02
.057E-02
.080E-02
.422E-02
.738E-02
.015E-01
.324E-01
.669E-01
.048E-01
.462E-01
.909E-01
.389E-01
.901E-01
.445E-01
.020E-01
.626E-01
.263E-01
.929E-01
.626E-01
.351E-01

.8362
.8478
.8577
.8664
.8741
.8810
.8872
.8928
.8979
.9026
.9069
.9108
.9145
.9179
.9319
.9423
.9502
.9565
.9615
.9656
.9690
.9719
.9765
.9800
.9827
.9848
.9865
.9879
. 9891
.9901
.9909
.9916
.9922
.9928
.9932
.9936
.9951
.9960
.9966
.9970
.9976
.9978
.9979
.9981
.9983
.9984
.9985
.9985
.9986
.9986
.9987
.9987
.9988
.9988
.9988
.9988
.9988
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

P RPRPRPRPRPRPEPRPRPRPEPEPRPERPERENDNNDNDNDWWWWRSSOG

.659E+01
.905E+01
.349E+01
.920E+01
.580E+01
.302E+01
.070E+01
.875E+01
.562E+01
.323E+01
.133E+01
.979E+01
.852E+01
.745E+01
.653E+01
.574E+01
.505E+01
.444E+01
.391E+01
.343E+01
.299E+01
.260E+01

WWWEABRDTUUONddoR R RRERRRNDN

.659E-02
.241E-02
.939E-02
.710E-02
.529E-02
.383E-02
.263E-02
.162E-02
.002E-02
.807E-03
.862E-03
.101E-03
.475E-03
.949E-03
.501E-03
.115E-03
.780E-03
.485E-03
.226E-03
.995E-03
.789E-03
.603E-03

PR R RPRRPRRPRRPRLOOODWWWWS SO

.662E+01
.908E+01
.351E+01
.922E+01
.581E+01
.303E+01
.072E+01
.876E+01
.563E+01
.324E+01
.134E+01
.980E+01
.853E+01
.745E+01
.654E+01
.575E+01
.506E+01
.445E+01
.391E+01
.343E+01
.300E+01
.261E+01

DWW WNDNNNNRERPERPRREREREOJOO0OWNDDNDRE R

.242E+00
.718E+00
.260E+00
.867E+00
.535E+00
.262E+00
.048E+00
.889E+00
.735E+00
.787E+00
.204E+01
.447E+01
.708E+01
.987E+01
.281E+01
.591E+01
.916E+01
.255E+01
.608E+01
.974E+01
.352E+01
.743E+01

DWW WNDNNNNNRPERPRRERERFREOJOO0OWwWNDDNDRE R

.241E+00
.716E+00
.258E+00
.864E+00
.531E+00
.258E+00
.043E+00
.884E+00
.728E+00
.7T79E+00
.203E+01
.446E+01
.707E+01
.985E+01
.279E+01
.589E+01
.914E+01
.253E+01
.605E+01
.971E+01
.349E+01
.740E+01

.9989
.9990
.9990
.9990
.9990
.9991
.9991
.9991
.9991
.9991
.9992
.9992
.9992
.9992
.9992
.9992
.9992
.9993
.9993
.9993
.9993
.9993
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

110

PARTICLE STOPPING POWER AND RANGE

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
5.406E+01 3.304E+01 8.709E+01 1.738E-05
6.542E+01 3.382E+01 9.924E+01 2.272E-05
7.491E+01 3.384E+01 1.088E+02 2.752E-05
8.320E+01 3.354E+01 1.167E+02 3.195E-05
9.066E+01 3.308E+01 1.237E+02 3.611E-05
1.038E+02 3.198E+01 1.358E+02 4.381E-05
1.153E+02 3.084E+01 1.461E+02 5.090E-05
1.256E+02 2.974E+01 1.554E+02 5.754E-05
1.351E+02 2.871E+01 1.638E+02 6.380E-05
1.438E+02 2.775E+01 1.716E+02 6.977E-05
1.520E+02 2.685E+01 1.789E+02 7.547E-05
1.598E+02 2.602E+01 1.858E+02 8.096E-05
1.774E+02 2.419E+01 2.016E+02 9.386E-05
1.933E+02 2.264E+01 2.159E+02 1.058E-04
2.078E+02 2.131E+01 2.291E+02 1.171E-04
2.213E+02 2.015E+01 2.414E+402 1.277E-04
2.339E402 1.913E+01 2.530E+02 1.378E-04
2.457E402 1.823E+01 2.639E+02 1.475E-04
2.569E+02 1.742E+01 2.744E+02 1.568E-04
2.676E+02 1.670E+01 2.843E+02 1.657E-04
2.877E+02 1.544E+01 3.031E+02 1.827E-04
3.062E+02 1.438E+01 3.206E+02 1.988E-04
3.235E+02 1.348E+01 3.370E+02 2.140E-04
3.398E+02 1.270E+01 3.525E+02 2.285E-04
3.552E+02 1.202E+01 3.672E+02 2.424E-04
3.698E+02 1.141E+01 3.812E+02 2.557E-04
3.838E+02 1.088E+01 3.946E+02 2.686E-04
3.971E+02 1.039E+01 4.075E+02 2.811E-04
4.100E+02 9.958E+00 4.199E+02 2.932E-04
4.223E+02 9.561E+00 4.319E+02 3.049E-04
4.342E+02 9.199E+00 4.434E+02 3.163E-04
4.457E+02 8.867E+00 4.546E+02 3.275E-04
4.569E+02 8.561E+00 4.654E+02 3.384E-04
4.676E+02 8.277E+00 4.759E+02 3.490E-04
5.171E+02 7.128E+00 5.243E+02 3.990E-04
5.606E+02 6.285E+00 5.669E+02 4.448E-04
5.994E+02 5.638E+00 6.050E+02 4.874E-04
6.343E+02 5.123E+00 6.394E+02 5.276E-04
6.659E+02 4.702E+00 6.706E+02 5.658E-04
6.946E+02 4.351E+00 6.990E+02 6.023E-04
7.208E+02 4.054E+00 7.249E+02 6.374E-04
7.448E+02 3.798E+00 7.486E+02 6.713E-04

GO bbb wwwdhdDdDdDNDNNNREERERFRRERERPRPRPRPRPPPRPRPOIJIOODGO S SWOWNNMNNRERERREREREOONDOO S W

MeV

RANGE (p)

.181E-06
.489E-06
.797E-06
.104E-06
.414E-06
.105E-05
.369E-05
.634E-05
.900E-05
.167E-05
.433E-05
.698E-05
.360E-05
.015E-05
.665E-05
.306E-05
.940E-05
.566E-05
.184E-05
.793E-05
.990E-05
.016E-04
.129E-04
.241E-04
.349E-04
.456E-04
.560E-04
.662E-04
.762E-04
.860E-04
.957E-04
.052E-04
.145E-04
.237E-04
.677E-04
.090E-04
.480E-04
.851E-04
.208E-04
.551E-04
.884E-04
.206E-04

DETOUR

.1830
.1976
.2106
L2223
.2330
.2521
.2689
.2841
.2979
.3106
.3223
.3333
.3579
.3794
.3984
.4155
L4310
.4452
.4582
.4703
.4919
.5110
.5278
.5430
.5567
.5692
.5807
.5913
.6010
.6101
.6186
.6266
. 6341
. 6411
L6711
.6947
L7139
.7300
L7437
.7557
L7662
L7755
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

QU OO 1 J~J0O0OFRFRFRFEPREPREPEPEPNNDNDWWWWWWWRSDDDSDOOUOU OO O JJ0O0 O WWIWIWIWILWWWWOo o ow w I

.866E+02
.215E+02
.504E+02
.741E+02
.931E+02
.081E+02
.196E+02
.280E+02
.336E+02
.368E+02
.380E+02
.373E+02
.351E+02
.315E+02
.999E+02
.567E+02
.109E+02
.669E+02
.273E+02
.919E+02
.602E+02
.315E+02
.818E+02
.401E+02
.046E+02
.739E+02
LA4T72E+02
.236E+02
.026E+02
.835E+02
.669E+02
.520E+02
.383E+02
.257E+02
.141E+02
.036E+02
.611E+02
.304E+02
.069E+02
.883E+02
.606E+02
.499E+02
.407E+02
.257E+02
.139E+02
.044E+02
.645E+01
.978E+01
.408E+01
.913E+01
.481E+01
.098E+01
.758E+01
.452E+01
.177E+01
.927E+01
.699E+01

NN WWWWDRDDDUOOUOTOHOHWOORPREPERERPENDNNDNNNNNNNWWWWSEOOODOJTOORPRRPRPRPEPERERPRERPREPEPENDNDNDNDDNDWW

.380E+00
.052E+00
.786E+00
.567E+00
.382E+00
.224E+00
.088E+00
.968E+00
.862E+00
.769E+00
.684E+00
.608E+00
.540E+00
.477E+00
.231E+00
.059E+00
.325E-01
.343E-01
.560E-01
.920E-01
.386E-01
.934E-01
.207E-01
.647E-01
.203E-01
.840E-01
.538E-01
.283E-01
.064E-01
.874E-01
.707E-01
.560E-01
.429E-01
.311E-01
.205E-01
.109E-01
.735E-01
.479E-01
.291E-01
.148E-01
L422E-02
.657E-02
.012E-02
.984E-02
.199E-02
.578E-02
.074E-02
.657E-02
.306E-02
.006E-02
.746E-02
.519E-02
.320E-02
.142E-02
.983E-02
.839E-02
.710E-02

QU OO I ~J~J0O0ORFRFRPRPRPRFRPFEFREPRFRPNDNNODNWWWWWWWSSDDODOOOHNOO -JJ0WO0WWWIWWWWOWIWOWWWOOo o o I

.900E+02
.246E+02
.532E+02
.766E+02
.955E+02
.104E+02
.217E+02
.300E+02
.355E+02
.386E+02
.397E+02
.389E+02
.366E+02
.330E+02
.012E+02
.577E+02
.118E+02
.677E+02
.281E+02
.926E+02
.608E+02
.321E+02
.823E+02
.405E+02
.050E+02
.743E+02
.476E+02
.239E+02
.029E+02
.838E+02
.672E+02
.522E+02
.385E+02
.259E+02
.143E+02
.038E+02
.613E+02
.305E+02
.070E+02
.884E+02
.607E+02
.500E+02
.408E+02
.258E+02
.140E+02
.044E+02
.650E+01
.983E+01
.412E+01
.917E+01
.485E+01
.102E+01
.761E+01
.456E+01
.180E+01
.929E+01
.701E+01

RPoOoJdJoocudbdhdhwwddDNNRHRREPRPPRPOOCOOPMWONRERERREPRPERPRERPRPRPOIOOOOR PWWODNMNNMMNMNNNRERERRARRERRPRPRPRERREREREREOWOOW-I-

.363E-04
.982E-04
.577E-04
.155E-04
.719E-04
.027E-03
.082E-03
.136E-03
.189E-03
.243E-03
.296E-03
.349E-03
.403E-03
.456E-03
.728E-03
.012E-03
.312E-03
.629E-03
.963E-03
.315E-03
.685E-03
.072E-03
.897E-03
.789E-03
.747E-03
.769E-03
.854E-03
.000E-02
.121E-02
.249E-02
.382E-02
.521E-02
.666E-02
.816E-02
.972E-02
.134E-02
.025E-02
.046E-02
.192E-02
.459E-02
.343E-02
.095E-01
.268E-01
.644E-01
.062E-01
.521E-01
.020E-01
.557E-01
.133E-01
.746E-01
.396E-01
.082E-01
.803E-01
.560E-01
.352E-01
.179E-01
.004E+0Q0

RPRoOoo-JdJoocudbdhbdwwdNdDNNRHRREPRPPRPOOCOOMNDNMNRERERPREPRERPERPERPERPROOIOODUOPR WWWLODNMNNMNNRPRPRERRARRPERPRPRRPRREREOOOWOW-IJoONU

.828E-04
.424E-04
.000E-04
.561E-04
.111E-04
.651E-04
.185E-04
.714E-04
.024E-03
.076E-03
.129E-03
.181E-03
.234E-03
.286E-03
.555E-03
.837E-03
.134E-03
.448E-03
.780E-03
.130E-03
.498E-03
.882E-03
.703E-03
.591E-03
.544E-03
.562E-03
.644E-03
.788E-03
.099E-02
.226E-02
.359E-02
.497E-02
.642E-02
.792E-02
.948E-02
.109E-02
.996E-02
.015E-02
.158E-02
.422E-02
.299E-02
.091E-01
.262E-01
.638E-01
.055E-01
.513E-01
.010E-01
.547E-01
.121E-01
.733E-01
.381E-01
.066E-01
.786E-01
.542E-01
.332E-01
.157E-01
.002E+00

.7915
.8048
.8161
.8259
.8345
.8421
.8490
.8552
.8609
.8661
.8710
.8754
.8796
.8835
.9000
.9127
.9229
.9313
.9383
.9442
.9492
.9535
.9604
.9658
.9700
.9734
.9762
.9785
.9804
.9820
.9834
.9846
.9857
.9866
.9874
.9881
.9907
.9923
.9934
.9942
.9952
.9956
.9958
.9963
.9966
.9968
.9970
L9971
.9972
.9973
.9974
.9974
.9975
.9976
.9976
.9976
L9977

111
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

112
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.803E+01
.178E+01
.714E+01
.355E+01
.069E+01
.835E+01
.640E+01
.475E+01
.210E+01
.007E+01
.845E+01
.714E+01
.605E+01
.513E+01
.435E+01
.367E+01
.308E+01
.255E+01
.209E+01
.168E+01
.130E+01
.097E+01

WWWWWEABRDUTU O J0WWOR R P RE P EFN

.209E-02
.868E-02
.621E-02
.432E-02
.284E-02
.163E-02
.064E-02
.803E-03
.482E-03
.478E-03
.686E-03
.047E-03
.519E-03
.076E-03
.700E-03
.376E-03
.095E-03
.848E-03
.629E-03
.435E-03
.260E-03
.102E-03

PR RRRPRPRRRRRRPRPONODODODNDWWWS.S

.806E+01
.180E+01
.715E+01
.357E+01
.071E+01
.837E+01
.641E+01
.476E+01
.211E+01
.007E+01
.846E+01
.715E+01
.606E+01
.514E+01
.435E+01
.367E+01
.308E+01
.256E+01
.209E+01
.168E+01
.131E+01
.097E+01

GO D> wWWwWWwNhNDREPE P REPERPR OGO s WwNDDN R

.484E+00
.043E+00
.679E+00
.388E+00
.167E+00
.015E+00
.929E+00
.908E+00
.049E+00
.143E+01
.403E+01
.684E+01
.986E+01
.307E+01
.646E+01
.003E+01
.377E+01
.767E+01
.173E+01
.594E+01
.029E+01
.478E+01

OO W WNNNNRERERRERE R OO O wWwDNDDN R

.480E+00
.039E+00
.673E+00
.381E+00
.160E+00
.006E+00
.919E+00
.895E+00
.033E+00
.141E+01
.400E+01
.681E+01
.982E+01
.303E+01
.642E+01
.999E+01
.372E+01
.762E+01
.167E+01
.588E+01
.022E+01
L471E+01

.9978
.9979
.9980
.9981
.9981
.9981
.9982
.9982
.9983
.9983
.9984
.9984
.9984
.9984
.9985
.9985
.9985
.9985
.9986
.9986
.9986
.9986



ALPHA PARTICLE STOPPING POWER AND RANGE

COPPER

WNNNNNRFRERPRPRPRPRPRPOOOOOJdIJOoOoO U o dDdwWwwWwMNDNDNNNNRERPRERPRFROWOOJIOYOU D whDhDNDRE P

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
2.951E+01 2.791E+01 5.742E+01 2.560E-05
3.649E+01 2.878E+01 6.527E+01 3.370E-05
4.242E+401 2.896E+01 7.138E+01 4.102E-05
4.768E+01 2.883E+01 7.651E+01 4.778E-05
5.245E+01 2.854E+01 8.099E+01 5.412E-05
6.098E+01 2.776E+01 8.874E+01 6.590E-05
6.854E+01 2.690E+01 9.543E+01 7.676E-05
7.540E+01 2.604E+01 1.014E+02 8.691E-05
8.174E+01 2.521E+01 1.069E+02 9.651E-05
8.765E+01 2.444E+01 1.121E+02 1.056E-04
9.323E+01 2.371E4+401 1.169E+02 1.144E-04
9.851E+01 2.303E+01 1.215E+02 1.228E-04
1.107E+402 2.150E+01 1.322E+02 1.425E-04
1.218E+02 2.020E+01 1.420E+02 1.607E-04
1.320E+02 1.907E+01 1.511E+02 1.778E-04
1.415E+402 1.809E+01 1.596E+02 1.938E-04
1.505E+02 1.721E+01 1.677E+02 2.091E-04
1.590E+02 1.644E+01 1.755E4+02 2.237E-04
1.672E+02 1.574E+01 1.829E+02 2.376E-04
1.749E+02 1.511E+01 1.900E+02 2.510E-04
1.895E+02 1.401E+01 2.036E+02 2.765E-04
2.032E+02 1.308E+01 2.163E+02 3.003E-04
2.160E+02 1.229E+01 2.283E+02 3.228E-04
2.281E+02 1.160E+01 2.397E+02 3.441E-04
2.397E+02 1.099E+01 2.507E+02 3.645E-04
2.507E+02 1.045E+01 2.612E+02 3.841E-04
2.613E+02 9.973E+00 2.712E+02 4.029E-04
2.714E+02 9.541E+00 2.810E+02 4.210E-04
2.812E+02 9.150E+00 2.904E+02 4.385E-04
2.907E+02 8.793E+00 2.995E+02 4.554E-04
2.998E+02 8.468E+00 3.083E+02 4.719E-04
3.087E+02 8.168E+00 3.168E+02 4.879E-04
3.173E+02 7.892E+00 3.251E+02 5.034E-04
3.256E+02 7.636E+00 3.332E+02 5.186E-04
3.642E+02 6.593E+00 3.708E+02 5.897E-04
3.984E+02 5.826E+00 4.042E+02 6.542E-04
4.291E+02 5.234E+00 4.343E+02 7.138E-04
4.568E+02 4.762E+00 4.616E+02 7.696E-04
4.821E+02 4.376E+00 4.865E+02 8.223E-04
5.051E+02 4.053E+00 5.092E+02 8.725E-04
5.262E+02 3.779E+00 5.300E+02 9.206E-04
5.454E+02 3.543E+00 5.489E+02 9.670E-04

oo o oo b WDNDDNMDNNNMNDNNMNNDNMNRERPRPRPRRER OIS DdWOWNMNNMDMNRERERRE OOOO UwWw

MeV

RANGE (p)

.573E-06
.065E-06
.563E-06
.070E-06
.590E-06
.267E-05
.580E-05
.898E-05
.218E-05
.541E-05
.866E-05
.193E-05
.014E-05
.838E-05
.660E-05
.480E-05
.295E-05
.105E-05
.908E-05
.704E-05
.127E-04
.281E-04
.432E-04
.580E-04
.726E-04
.868E-04
.007E-04
.145E-04
.279E-04
.411E-04
.542E-04
.669E-04
.795E-04
.919E-04
.513E-04
.069E-04
.594E-04
.094E-04
.572E-04
.033E-04
.478E-04
.909E-04

DETOUR

.1396
.1503
.1600
.1689
L1772
.1923
.2059
.2183
.2298
.2405
.2506
.2601
.2818
.3010
.3184
.3343
.3488
.3623
.3748
.3865
.4078
L4267
.4438
.4592
.4734
.4863
.4983
.5094
.5198
.5295
.5386
.5472
.5552
.5629
.5957
.6220
. 6436
.6619
.6776
.6914
.7036
.7145

113
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+0QO
.250E+00
.500E+00
.750E+00
.000E+0QO0
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0QO0
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

114

OO OO ~JX0O0OWOURFRRFRFRPRPRERPEPERERPENMNDNDNWOWWWWWWLWWSDSDDDOOOOTODHDOODOOOOO JJJ1JJ00 00 00 0o Ul

.790E+02
.070E+02
.301E+02
.491E+02
.644E+02
.766E+02
.862E+02
.934E+02
.988E+02
.024E+02
.046E+02
.057E+02
.057E+02
.049E+02
.925E+02
.726E+02
.503E+02
.276E+02
.060E+02
.856E+02
.663E+02
.480E+02
.140E+02
.834E+02
.558E+02
.310E+02
.084E+02
.880E+02
.696E+02
.537E+02
.391E+02
.257E+02
.134E+02
.020E+02
.917E+02
.823E+02
.439E+02
.159E+02
.944E+02
.773E+02
.516E+02
.417E+02
.332E+02
.191E+02
.081E+02
.916E+01
.173E+01
.546E+01
.009E+01
.543E+01
.134E+01
.773E+01
.451E+01
.162E+01
.900E+01
.663E+01
.447E+01

NNONNNNDNDWWWWDE OO JOORRFEPRFEPFEFRENMNMDNMNNNMDMNMMNMNMNLWLOWLWWDSSDdMOUOOOODOD IO ORRPRRRRERPEREREPRPERENDNNDNDNODDNDW

.157E+00
.853E+00
.607E+00
.403E+00
.231E4+00
.085E+00
.957E+00
.846E+00
.748E+00
.660E+00
.582E+00
.511E+00
.446E+00
.388E+00
.158E+00
.973E-01
.782E-01
.861E-01
.127E-01
.525E-01
.024E-01
.598E-01
.915E-01
.388E-01
.970E-01
.628E-01
.344E-01
.103E-01
.897E-01
.718E-01
.561E-01
.422E-01
.298E-01
.187E-01
.087E-01
.996E-01
.643E-01
.401E-01
.224E-01
.088E-01
.933E-02
.210E-02
.600E-02
.626E-02
.882E-02
.295E-02
.818E-02
.423E-02
.090E-02
.805E-02
.559E-02
.344E-02
.155E-02
.986E-02
.835E-02
.700E-02
.577E-02

OO oo I J0O0OVWOURFRRFRFRPRPRPEPRERPRENDMNMDNDNWWWWWWLWWSEDSEDDDOOOOODHDOODOOOOO JJJ1JJJ0 0 0000 OO0 Ul

.822E+02
.098E+02
.327E+02
.515E+02
.666E+02
.787E+02
.881E+02
.953E+02
.005E+02
.041E+02
.062E+02
.072E+02
.072E+02
.063E+02
.936E+02
.736E+02
.512E+02
.283E+02
.067E+02
.863E+02
.669E+02
.485E+02
.145E+02
.838E+02
.562E+02
.313E+02
.088E+02
.883E+02
.699E+02
.539E+02
.394E+02
.260E+02
.136E+02
.022E+02
.919E+02
.825E+02
.441E+02
.160E+02
.945E+02
.7T7T4E+02
.517E+02
.418E+02
.332E+02
.192E+02
.082E+02
.921E+01
.178E+01
.551E+01
.013E+01
.546E+01
.138E+01
.776E+01
.454E+01
.165E+01
.903E+01
.666E+01
.450E+01
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.055E-03
.139E-03
.220E-03
.297E-03
.373E-03
.448E-03
.521E-03
.593E-03
.665E-03
.736E-03
.807E-03
.877E-03
.948E-03
.019E-03
.376E-03
.741E-03
.118E-03
.509E-03
.914E-03
.334E-03
.767E-03
.216E-03
.157E-03
.160E-03
.224E-03
.352E-03
.054E-02
.180E-02
.312E-02
.450E-02
.594E-02
.745E-02
.901E-02
.064E-02
.232E-02
.406E-02
.361E-02
.452E-02
.674E-02
.022E-02
.008E-01
.179E-01
.361E-01
.758E-01
.199E-01
.682E-01
.207E-01
.771E-01
.376E-01
.019E-01
.701E-01
.420E-01
.176E-01
.969E-01
.798E-01
.663E-01
.056E+00

P OOJdJdo0 s WWNNREFRRPRPOAAOBWNNNRRRRPRPRPRROJOOEDWWWNONNNRRPRRRERRERRRRROO® -

.739E-04
.534E-04
.301E-04
.005E-03
.078E-03
.150E-03
.220E-03
.291E-03
.360E-03
.430E-03
.499E-03
.568E-03
.638E-03
.707E-03
.058E-03
.418E-03
.791E-03
.178E-03
.579E-03
.994E-03
.424E-03
.869E-03
.804E-03
.801E-03
.859E-03
.981E-03
.017E-02
.142E-02
.273E-02
.411E-02
.554E-02
.704E-02
.860E-02
.022E-02
.189E-02
.363E-02
.314E-02
.402E-02
.620E-02
.963E-02
.001E-01
.171E-01
.353E-01
.749E-01
.189E-01
.671E-01
.194E-01
.758E-01
.361E-01
.002E-01
.682E-01
.400E-01
.155E-01
.946E-01
.773E-01
.636E-01
.053E+00

.7333
.7491
.7626
.7744
.7848
.7941
.8026
.8102
.8173
.8237
.8298
.8353
.8406
.8455
.8661
.8821
.8949
.9054
.9142
.9217
.9281
.9336
.9427
.9499
.9556
.9603
.9642
.9675
.9703
L9727
.9748
.9766
.9782
.9796
.9809
.9820
.9861
.9886
.9904
.9917
.9933
.9939
.9943
.9950
.9955
.9958
.9961
.9963
.9965
.9966
.9968
.9969
.9970
.9970
.9971
.9972
.9972
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

PR RRRPRPRERERRRRPRRONODODNODNWWDS.S

.597E+01
.002E+01
.561E+01
.219E+01
.946E+01
.723E+01
.537E+01
.379E+01
.126E+01
.931E+01
.776E+01
.651E+01
.546E+01
.458E+01
.383E+01
.318E+01
.261E+01
.211E+01
.167E+01
.127E4+01
.091E+01
.059E+01

NWwWwWwwwdhdsbdoUooJOORFRRRREREREREDN

.102E-02
.T7T9E-02
.543E-02
.364E-02
.223E-02
.109E-02
.015E-02
.351E-03
.093E-03
.138E-03
.387E-03
.779E-03
.277E-03
.855E-03
.496E-03
.187E-03
.918E-03
.682E-03
.473E-03
.287E-03
.120E-03
.969E-03

PR RRRRPRPRRRRPRRONDNONDNDWWS S

.599E+01
.004E+01
.562E+01
.220E+01
.947E+01
.724E+01
.538E+01
.380E+01
.126E+01
.932E+01
.777E+01
.651E+01
.547E+01
.459E+01
.384E+01
.319E+01
.262E+01
.212E+01
.167E+01
.127E401
.092E+01
.060E+01

OO B WWWDNNNE R R OJdJYO D wNDhDN -

.558E+00
.142E+00
.805E+00
.545E+00
.357E4+00
.240E+00
.192E+00
.210E+00
.437E+00
.191E+01
.461E+01
.753E+01
.066E+01
.399E+01
.751E4+01
.122E+01
.510E+01
.914E+01
.335E+01
.771E4+01
.221E+01
.686E+01

OO B WWWDNDNNNE PR OJdJyO D whhDN -

.554E+00
.137E+00
.799E+00
.537E+00
.348E+00
.229E+00
.179E+00
.195E+00
.419E+00
.189E+01
.458E+01
.750E+01
.063E+01
.395E+01
.747E4+01
.116E+01
.504E+01
.908E+01
.328E+01
.763E+01
.213E+01
.677E+01

.9974
.9976
.9977
.9978
.9978
.9979
.9979
.9980
.9980
.9981
.9981
.9982
.9982
.9982
.9983
.9983
.9983
.9983
.9984
.9984
.9984
.9984

115



ALPHA PARTICLE STOPPING POWER AND RANGE

GERMANIUM
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

116

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
4.765E+01 2.314E+01 7.079E+01 2.217E-05
5.757E+01 2.401E+01 8.158E+01 2.869E-05
6.583E+01 2.428E+01 9.011E+01 3.451E-05
7.305E+01 2.426E+01 9.731E+01 3.985E-05
7.953E+01 2.410E+01 1.036E+02 4.482E-05
9.094E+01 2.357E+01 1.145E+02 5.398E-05
1.009E+02 2.293E+01 1.238E+02 6.237E-05
1.099E+02 2.228E+01 1.321E+02 7.018E-05
1.180E+02 2.163E+01 1.397E+02 7.754E-05
1.256E+02 2.102E+01 1.466E+02 8.453E-05
1.327E+02 2.044E+01 1.531E+02 9.120E-05
1.394E+02 1.989E+01 1.592E+02 9.760E-05
1.546E+02 1.866E+01 1.733E+02 1.126E-04
1.683E+02 1.759E+01 1.859E+02 1.266E-04
1.808E+02 1.665E+01 1.974E+02 1.396E-04
1.923E+02 1.583E+01 2.082E+02 1.519E-04
2.031E402 1.510E+01 2.182E+02 1.637E-04
2.133E+02 1.444E+01 2.277E402 1.749E-04
2.229E+02 1.385E+01 2.367E+02 1.856E-04
2.320E+02 1.332E+01 2.453E+02 1.960E-04
2.491E+02 1.238E+01 2.615E+02 2.157E-04
2.648E+02 1.159E+01 2.764E+02 2.343E-04
2.795E+02 1.091E+01 2.904E+02 2.520E-04
2.932E+02 1.031E+01 3.035E+02 2.688E-04
3.061E+02 9.786E+00 3.159E+02 2.849E-04
3.184E+02 9.319E+00 3.277E+02 3.005E-04
3.300E+02 8.902E+00 3.389E+02 3.155E-04
3.411E+02 8.525E+00 3.496E+02 3.300E-04
3.517E+02 8.183E+00 3.598E+02 3.441E-04
3.618E+02 7.871E+00 3.697E+02 3.578E-04
3.715E+02 7.586E+00 3.791E+02 3.712E-04
3.808E+02 7.323E+00 3.881E+02 3.842E-04
3.898E+02 7.080E+00 3.969E+02 3.969E-04
3.984E+02 6.855E+00 4.053E+02 4.094E-04
4.372E+02 5.934E+00 4.431E+02 4.683E-04
4.699E+02 5.254E+00 4.751E+02 5.227E-04
4.978E+02 4.727E+00 5.025E+02 5.739E-04
5.217E+02 4.306E+00 5.260E+02 6.224E-04
5.423E+02 3.961E+00 5.463E+02 6.691E-04
5.601E+02 3.672E+00 5.638E+02 7.141E-04
5.755E+02 3.427E+00 5.790E+02 7.578E-04
5.889E+02 3.215E+00 5.921E+02 8.005E-04

OGO bdWWDNDDNMDNNNDNNNNNNNRERPRRPRPRPRPRPRPRPRPRERE OO0 O0O S WNDNDNMNNMNNRERREOJO O W

MeV

RANGE (p)

.632E-06
.075E-06
.507E-06
.930E-06
.351E-06
.220E-05
.505E-05
.791E-05
.077E-05
.364E-05
.650E-05
.936E-05
.649E-05
.357E-05
.059E-05
.755E-05
.444E-05
.126E-05
.801E-05
.468E-05
.781E-05
.107E-04
.232E-04
.356E-04
.477E-04
.596E-04
.712E-04
.827E-04
.939E-04
.050E-04
.160E-04
.267E-04
.373E-04
.478E-04
.983E-04
.461E-04
.919E-04
.361E-04
.789E-04
.206E-04
.614E-04
.014E-04

DETOUR

.1638
.1769
.1885
.1990
.2086
.2259
.2413
.2552
L2679
.2796
.2906
.3008
.3239
.3443
.3624
.3788
.3938
.4075
.4202
.4320
.4534
L4723
.4891
.5044
.5183
.5310
.5427
.5535
.5636
.5730
.5818
.5901
.5979
.6053
.6370
.6622
.6830
.7006
L7157
L7290
.7408
.7513
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

QOO U110 ORRFRPRFRPRERPRPRPRPENDNNNDNNDNDNWWWWWWNS DD OO OO0 o ooo o ooo ooy oy oy oy O O

.107E+02
.2 74E+02
.401E+02
.499E+02
.573E+02
.628E+02
.668E+02
.696E+02
.714E+02
.723E+402
.724E+02
.719E+02
.709E+02
.694E+02
.569E+02
.395E+02
.198E+02
.994E+02
.784E+02
.576E+02
.375E+02
.185E+02
.836E+02
.529E+02
.258E+02
.018E+02
.805E+02
.615E+02
.443E+02
.286E+02
.151E+02
.031E+02
.921E+02
.820E+02
.726E+02
.638E+02
.282E+02
.022E+02
.823E+02
.664E+02
.426E+02
.334E+02
.254E+02
.123E+02
.020E+02
.363E+01
.667E+01
.079E+01
.575E+01
.137E+01
.753E+01
.414E+01
.110E+01
.838E+01
.592E+01
.369E+01
.165E+01

NDNNNNDNDNDNWWWWS S PPOOHDTIJORPRREPRERPREPREPENMNNDNNNDNNDNNDNNMNDNOOWOWSMdMOTOOOOUOOdIOORRPERERRREREREREREREREERENDNDNDDNDDND

.867E+00
.594E+00
.372E+00
.188E+00
.033E+00
.900E+00
.785E+00
.684E+00
.594E+00
.515E+00
.444E+00
.379E+00
.321E+00
.268E+00
.059E+00
.125E-01
.040E-01
.201E-01
.530E-01
.981E-01
.523E-01
.134E-01
.509E-01
.028E-01
.644E-01
.332E-01
.071E-01
.851E-01
.662E-01
.498E-01
.354E-01
.226E-01
.113E-01
.011E-01
.919E-01
.835E-01
.512E-01
.289E-01
.126E-01
.002E-01
.229E-02
.564E-02
.003E-02
.108E-02
.423E-02
.882E-02
.444E-02
.080E-02
.7T74E-02
.512E-02
.285E-02
.087E-02
.912E-02
.757E-02
.618E-02
.493E-02
.380E-02

GO OO 1~ ORRFRPRFRPRERPRPRPRPENNNDNNDNDNWWWWWWES B D O OOOooo o O oo oo Oo)o) oy oy oy Oy O O

.136E+02
.300E+02
.425E+02
.521E+02
.593E+02
.647E+02
.686E+02
.713E+02
.730E+02
.738E+02
.738E+02
.733E+02
.7122E+02
.707E+02
.580E+02
.404E+02
.206E+02
.001E+02
.791E+02
.582E+02
.381E+02
.190E+02
.840E+02
.533E+02
.261E+02
.022E+02
.808E+02
.618E+02
.445E+02
.288E+02
.154E+02
.033E+02
.923E+02
.822E+02
.728E+02
.640E+02
.283E+02
.024E+02
.824E+02
.665E+02
L427E+02
.334E+02
.255E+02
.124E+02
.021E+02
.368E+01
.672E+01
.083E+01
.579E+01
.141E+01
.757E+01
L417E+01
.113E+01
.841E+01
.595E+01
.372E+01
.168E+01

PR OOJdJooocudbhbdwdNDNNRRERPRPRPEPJIOOPPWLWODNDNMNNRRERPRPRERPRERPPOOIOOCO S DPPLOWLODNDNNMNRERrRARrRRRPRPRPRPRPRERRERREREREREOO®

.834E-04
.638E-04
.042E-03
.120E-03
.196E-03
.271E-03
.346E-03
.421E-03
.495E-03
.570E-03
.644E-03
.718E-03
.792E-03
.867E-03
.243E-03
.628E-03
.024E-03
.434E-03
.858E-03
.298E-03
.754E-03
.227E-03
.225E-03
.293E-03
.431E-03
.640E-03
.092E-02
.227E-02
.368E-02
.517E-02
.672E-02
.834E-02
.002E-02
.176E-02
.356E-02
.543E-02
.564E-02
.730E-02
.033E-02
.469E-02
.072E-01
.254E-01
.447E-01
.869E-01
.336E-01
.848E-01
.404E-01
.001E-01
.640E-01
.320E-01
.041E-01
.800E-01
.599E-01
.436E-01
.311E-01
.022E+00
.117E+00

PR OOJoocudbdhwWwwdhDNDRHRERERErRPRPEPIOPWODDNMNNRREPRPEPRERPERPPOOCIJO DO ONDNNMNNNRPRERRARRRERRRRREREOWOOO-IOD

.797E-04
.563E-04
.315E-04
.057E-04
.793E-04
.052E-03
.125E-03
.198E-03
.270E-03
.343E-03
.415E-03
.488E-03
.561E-03
.634E-03
.003E-03
.383E-03
.774E-03
.179E-03
.599E-03
.035E-03
.487E-03
.957E-03
.947E-03
.008E-03
.139E-03
.341E-03
.061E-02
.195E-02
.336E-02
.484E-02
.639E-02
.800E-02
.967E-02
.140E-02
.320E-02
.505E-02
.523E-02
.684E-02
.982E-02
.413E-02
.066E-01
.247E-01
.439E-01
.860E-01
.326E-01
.836E-01
.390E-01
.986E-01
.624E-01
.302E-01
.020E-01
.778E-01
.574E-01
.409E-01
.282E-01
.019E+00
.114E+00

.7695
.7847
L7977
.8090
.8190
.8278
.8358
.8430
.8495
.8555
.8610
.8661
.8708
.8752
.8932
.9068
.9174
.9259
.9330
.9389
.9439
.9483
.9554
.9609
.9654
.9690
.9720
.9745
.9766
.9784
.9800
.9813
.9825
.9835
.9845
.9853
.9884
.9903
.9916
.9926
.9938
.9943
.9946
.9951
.9955
.9958
.9961
.9962
.9964
.9965
.9966
.9967
.9968
.9969
.9969
.9970
.9970
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
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.363E+01
.801E+01
.384E+01
.060E+01
.802E+01
.591E+01
.414E+01
.265E+01
.024E+01
.840E+01
.693E+01
.574E+01
.475E+01
.391E+01
.320E+01
.258E+01
.204E+01
.157E+01
.115E+01
.077E+01
.043E+01
.013E+01

NN WWWWWE SO OJOWOWR R R R PP

.942E-02
.644E-02
L427E-02
.262E-02
.132E-02
.027E-02
.396E-03
.663E-03
.498E-03
.615E-03
.921E-03
.361E-03
.897E-03
.507E-03
.175E-03
.888E-03
.639E-03
.420E-03
.226E-03
.053E-03
.898E-03
.759E-03

PR RRRPRPRPRRRRRRPRPRLODODODONWWW.S

.365E+01
.803E+01
.385E+01
.062E+01
.803E+01
.592E+01
.415E+01
.265E+01
.025E+01
.840E+01
.694E+01
.574E+01
.475E+01
.392E+01
.320E+01
.259E+01
.205E+01
.157E+01
.115E+01
.077E+01
.043E+01
.013E+01

QOO s WWNNNNNREPE PR OO0 WwNhDN R

.646E+00
.261E+00
.959E+00
.737E+00
.592E+00
.520E+00
.520E+00
.590E+00
.929E+00
.252E+01
.536E+01
.842E+01
.171E+01
.520E+01
.889E+01
.277E+01
.683E+01
.107E+01
.547E+01
.003E+01
.475E+01
.962E+01

GO D WWNNNNE R RO wNDDN R

.641E+00
.255E+00
.952E+00
.728E+00
.581E+00
.507E+00
.505E+00
.573E+00
.907E+00
.250E+01
.533E+01
.839E+01
.166E+01
.515E+01
.883E+01
.271E+01
.676E+01
.099E+01
.539E+01
.995E+01
.465E+01
.951E+01

.9972
.9974
.9975
.9975
.9976
.9977
L9977
.9977
.9978
.9979
.9979
.9980
.9980
.9980
.9981
.9981
.9981
.9982
.9982
.9982
.9982
.9982
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

PARTICLE STOPPING POWER AND RANGE

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
1.796E+01 5.342E+00 2.330E+01 7.305E-05
2.218E+01 5.854E+00 2.803E+01 9.240E-05
2.576E+01 6.176E+00 3.193E+01 1.091E-04
2.892E+01 6.393E+00 3.532E+01 1.240E-04
3.180E+01 6.543E+00 3.834E+01 1.375E-04
3.693E+01 6.721E+00 4.365E+01 1.619E-04
4.147E+01 6.805E+00 4.828E+01 1.837E-04
4.560E+01 6.833E+00 5.243E+01 2.035E-04
4.940E+01 6.828E+00 5.623E+01 2.219E-04
5.295E+01 6.802E+00 5.975E+01 2.392E-04
5.630E+01 6.762E+00 6.306E+01 2.555E-04
5.946E+01 6.712E+00 6.618E+01 2.709E-04
6.677E+01 6.566E+00 7.334E+01 3.068E-04
7.341E+01 6.407E+00 7.981E+01 3.394E-04
7.952E+01 6.246E+00 8.577E+01 3.696E-04
8.523E+01 6.089E+00 9.132E+01 3.978E-04
9.060E+01 5.938E+00 9.654E+01 4.245E-04
9.569E+01 5.794E+00 1.015E+02 4.497E-04
1.005E+02 5.657E+00 1.062E+02 4.738E-04
1.052E+02 5.527E+00 1.107E+02 4.968E-04
1.139E+02 5.285E+00 1.192E+02 5.403E-04
1.220E+02 5.068E+00 1.271E+02 5.809E-04
1.297E+02 4.870E+00 1.345E+02 6.192E-04
1.369E+02 4.690E+00 1.416E+02 6.554E-04
1.438E+02 4.525E+00 1.483E+02 6.899E-04
1.503E+02 4.373E+00 1.547E+02 7.229E-04
1.566E+02 4.234E+00 1.609E+02 7.545E-04
1.627E+02 4.104E+00 1.668E+02 7.851E-04
1.685E+02 3.984E+00 1.725E+02 8.145E-04
1.741E+02 3.872E+00 1.780E+02 8.431E-04
1.795E+02 3.767E+00 1.833E+02 8.708E-04
1.848E+02 3.668E+00 1.885E+02 8.977E-04
1.899E+02 3.576E+00 1.935E+02 9.238E-04
1.949E+02 3.489E+00 1.983E+02 9.494E-04
2.177E+02 3.119E+00 2.208E+02 1.069E-03
2.379E+02 2.829E+00 2.407E+02 1.177E-03
2.560E+02 2.596E+00 2.586E+02 1.277E-03
2.723E+02 2.403E+00 2.747E+02 1.371E-03
2.870E+02 2.240E+00 2.893E+02 1.459E-03
3.004E+02 2.100E+00 3.025E+02 1.544E-03
3.126E+02 1.979E+00 3.145E+02 1.625E-03
3.236E+02 1.873E+00 3.255E+02 1.703E-03

OO TN WWWWWNNNNNRRERRRRRREOOJIJOHODWWWNNR P E 2 OO

MeV

RANGE (p)

.359E-06
.567E-06
.069E-05
.274E-05
.477E-05
.875E-05
.269E-05
.661E-05
.052E-05
.442E-05
.831E-05
.220E-05
.193E-05
.166E-05
.137E-05
.107E-05
.075E-05
.004E-04
.100E-04
.196E-04
.387E-04
.576E-04
.763E-04
.948E-04
.132E-04
.314E-04
.494E-04
.672E-04
.848E-04
.023E-04
.195E-04
.366E-04
.536E-04
.704E-04
.521E-04
.304E-04
.057E-04
.786E-04
.492E-04
.179E-04
.850E-04
.506E-04

DETOUR

.0870
.0927
.0980
.1028
.1074
.1158
.1236
.1308
.1375
.1439
.1500
.1558
.1693
.1817
.1931
.2038
.2138
.2233
.2322
.2407
.2566
L2712
.2847
.2973
.3090
.3201
.3305
.3403
.3496
.3585
.3670
.3750
.3827
.3901
L4230
.4506
.4743
.4950
.5133
.5298
.5446
.5582
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02
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.426E+02
.582E+02
.707E+02
.806E+02
.883E+02
.942E+02
.984E+02
.013E+02
.031E+02
.040E+02
.041E+02
.035E+02
.024E+02
.010E+02
.925E+02
.804E+02
.653E+02
.486E+02
.320E+02
.176E+02
.049E+02
.937E+02
.7T44E+02
.583E+02
.447E+02
.329E+02
.225E+02
.132E+02
.050E+02
.975E+02
.907E+02
.844E+02
.787E+02
.734E+02
.684E+02
.639E+02
.449E+02
.306E+02
.194E+02
.102E+02
.618E+01
.063E+01
.578E+01
.7T72E+01
.126E+01
.594E+01
.147E+01
.765E+01
.435E+01
.146E+01
.891E+01
.663E+01
.459E+01
.275E+01
.107E+01
.954E+01
.814E+01

P ERPRERPERPNNMNNDMNNNDNNDNNNDNNWOWWLWOSDNOO0O0IJORFRRPRPRPRPRPRPPEPERPRERPEPENDNNDDNDNWOWLOWWOS DU OOORRRRRRFRRRR

.695E+00
.552E+00
.433E+00
.333E+00
.247E+00
.173E+00
.108E+00
.051E+00
.995E-01
.536E-01
.121E-01
.745E-01
.401E-01
.086E-01
.833E-01
.942E-01
L.272E-01
.748E-01
.327E-01
.979E-01
.687E-01
.438E-01
.036E-01
.723E-01
.473E-01
.268E-01
.096E-01
.951E-01
.825E-01
.716E-01
.620E-01
.535E-01
.458E-01
.390E-01
.328E-01
.272E-01
.053E-01
.015E-02
.901E-02
.046E-02
.812E-02
.352E-02
.963E-02
.341E-02
.863E-02
.485E-02
.178E-02
.923E-02
.708E-02
.523E-02
.363E-02
.224E-02
.100E-02
.990E-02
.892E-02
.803E-02
.723E-02
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.443E+02
.597E+02
.721E+02
.820E+02
.896E+02
.954E+02
.995E+02
.024E+02
.041E+02
.049E+02
.050E+02
.044E+02
.033E+02
.018E+02
.932E+02
.810E+02
.658E+02
.491E+02
.324E+02
.180E+02
.053E+02
.940E+02
.747E+02
.586E+02
.449E+02
.331E+02
.227E+02
.134E+02
.051E+02
.976E+02
.908E+02
.846E+02
.788E+02
.735E+02
.686E+02
.640E+02
.450E+02
.307E+02
.195E+02
.103E+02
.624E+01
.068E+01
.583E+01
.7T7T7TE+01
.130E+01
.598E+01
.150E+01
.768E+01
.438E+01
.149E+01
.893E+01
.665E+01
.461E+01
.277E+01
.109E+01
.956E+01
.816E+01

PRPRPRPRPRPRPRP OO ODNDNDNRERPRPRPPOJODOWWWNNNMNMNRERERPRERPREOOJOOU B DWWWWWNDNNDNNDNDMNDNDNDRER

.852E-03
.994E-03
.131E-03
.263E-03
.393E-03
.520E-03
.646E-03
.77T1E-03
.895E-03
.018E-03
.142E-03
.265E-03
.389E-03
.513E-03
.142E-03
.787E-03
.456E-03
.156E-03
.890E-03
.659E-03
.462E-03
.297E-03
.106E-02
.294E-02
.492E-02
.702E-02
.921E-02
.151E-02
.390E-02
.638E-02
.896E-02
.162E-02
.437E-02
.721E-02
.014E-02
.314E-02
.939E-02
.758E-02
.762E-02
.194E-01
.681E-01
.949E-01
.232E-01
.845E-01
.517E-01
.247E-01
.033E-01
.873E-01
.766E-01
.711E-01
.708E-01
.755E-01
.085E+00
.200E+00
.319E+00
.443E+00
.572E+00

PR RPRPRPROOJdO0EDSWNNRERRPRPOJdJORWWWWNNNONNRR,EREEREOOJdOOOOEWWNNNNODMNONRERRRE R R P e

.078E-03
.202E-03
.323E-03
.441E-03
.558E-03
.675E-03
.790E-03
.905E-03
.020E-03
.135E-03
.251E-03
.367E-03
.483E-03
.601E-03
.198E-03
.816E-03
.460E-03
.137E-03
.848E-03
.596E-03
.377E-03
.191E-03
.911E-03
.175E-02
.370E-02
.575E-02
.791E-02
.016E-02
.251E-02
.495E-02
.749E-02
.011E-02
.283E-02
.562E-02
.851E-02
.147E-02
.751E-02
.548E-02
.528E-02
.168E-01
.650E-01
.915E-01
.196E-01
.803E-01
.470E-01
.193E-01
.972E-01
.805E-01
.691E-01
.629E-01
.618E-01
.657E-01
.075E+00
.188E+00
.307E+00
.430E+00
.558E+00

.5821
.6027
.6208
.6368
.6513
.6645
.6765
.6876
.6979
.7075
.7164
.7248
L7328
.7402
L7721
L7971
.8175
.8345
.8489
.8612
.8719
.8811
.8963
.9083
.9178
.9256
.9320
.9374
.9420
.9459
.9494
.9523
.9550
.9573
.9594
.9613
.9683
L9729
.9761
.9785
.9817
.9829
.9838
.9853
.9864
.9873
.9880
.9885
.9890
.9894
.9898
.9900
.9903
.9905
.9907
.9909
.9911
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

o owowwOwOrRrRrrrRErRFEREREREREPRERERPEENDNNDNDDNDW

.254E+01
.852E+01
.550E+01
.314E+01
.124E+01
.969E+01
.839E+01
.728E+01
.551E+01
.414E+01
.306E+01
.217E+01
.143E+01
.081E+01
.027E+01
.809E+00
.403E+00
.045E+00
.726E+00
.441E+00
.185E+00
.954E+00

NN NDODNDDNDDNDNWWWS SOOI OO B

.413E-02
.200E-02
.045E-02
.268E-03
.334E-03
.577E-03
.951E-03
.423E-03
.583E-03
.942E-03
.436E-03
.027E-03
.689E-03
.404E-03
.162E-03
.952E-03
.769E-03
.607E-03
.464E-03
.335E-03
.220E-03
.116E-03
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.255E+01
.853E+01
.551E+01
.315E+01
.125E+01
.970E+01
.840E+01
.729E+01
.551E+01
.415E+01
.306E+01
.218E+01
.144E+01
.081E+01
.028E+01
.812E+00
.406E+00
.047E+00
.729E+00
.444E+00
.188E+00
.956E+00

N o D WWNNDNNREREREREOOIO O WDN

.284E+00
.106E+00
.035E+00
.065E+00
.194E+00
.417E+00
.731E+00
.013E+01
.319E+01
.657E+01
.025E+01
L422E+01
.846E+01
.296E+01
.771E+01
.269E+01
.790E+01
.332E+01
.895E+01
.477E+01
.079E+01
.698E+01
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.265E+00
.082E+00
.005E+00
.029E+00
.150E+00
.366E+00
.673E+00
.007E+01
.311E+01
.647E+01
.013E+01
.408E+01
.830E+01
.278E+01
.750E+01
.246E+01
.764E+01
.304E+01
.864E+01
.444E+01
.043E+01
.660E+01

.9918
.9922
.9926
.9928
.9930
.9932
.9934
.9935
.9937
.9939
.9941
.9942
.9943
.9944
.9945
.9946
.9947
.9948
.9949
.9949
.9950
.9951
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ALPHA PARTICLE STOPPING POWER AND RANGE

ATR (dry, near sea level)

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

WNNNNNRFRERPRPRPRPRPRPOOOOOJdIJOoOoO U o dDdwWwwWwMNDNDNNNNRERPRERPRFROWOOJIOYOU D whDhDNDRE P
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alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
8.750E+01 1.340E+02 2.215E4+02 5.377E-06
1.086E+02 1.256E+02 2.342E+02 7.562E-06
1.267E+02 1.178E+02 2.444E+02 9.651E-06
1.427E+02 1.109E+02 2.536E+02 1.166E-05
1.573E+02 1.049E+02 2.622E+02 1.360E-05
1.835E+02 9.494E+01 2.784E+02 1.730E-05
2.067E+02 8.698E+01 2.937E+02 2.079E-05
2.279E+02 8.047E+01 3.084E+02 2.411E-05
2.475E+02 7.501E+01 3.225E+02 2.728E-05
2.659E+02 7.036E+01 3.362E+02 3.032E-05
2.832E+02 6.635E+01 3.495E+02 3.324E-05
2.996E+02 6.283E+01 3.625E+02 3.605E-05
3.377E+402 5.568E+01 3.933E+02 4.266E-05
3.723E+02 5.018E+01 4.225E+02 4.879E-05
4.043E+02 4.579E+01 4.501E+02 5.452E-05
4.343E+02 4.220E+01 4.765E+02 5.992E-05
4.626E+02 3.919E+01 5.018E+02 6.503E-05
4.894E+02 3.663E+01 5.260E+02 6.989E-05
5.150E+02 3.443E+01 5.494E+02 7.454E-05
5.395E+02 3.250E+01 5.720E+02 7.900E-05
5.858E+02 2.929E+01 6.150E+02 8.743E-05
6.290E+02 2.672E+01 6.557E+02 9.530E-05
6.696E+02 2.461E+01 6.942E+02 1.027E-04
7.081E+02 2.284E+01 7.310E+02 1.097E-04
7.448E+02 2.133E+01 7.661E+02 1.164E-04
7.798E+02 2.002E+01 7.998E+02 1.228E-04
8.134E+02 1.888E+01 8.323E+02 1.289E-04
8.457E+02 1.788E+01 8.636E+02 1.348E-04
8.768E+02 1.699E+01 8.938E+02 1.405E-04
9.068E+02 1.619E+01 9.230E+02 1.460E-04
9.359E+02 1.547E+01 9.514E+02 1.513E-04
9.640E+02 1.482E+01 9.788E+02 1.565E-04
9.913E+02 1.422E4+01 1.006E+03 1.616E-04
1.018E+03 1.368E+01 1.031E+03 1.665E-04
1.140E+03 1.152E+01 1.151E+03 1.894E-04
1.247E+03 9.991E+00 1.257E+03 2.101E-04
1.343E+03 8.848E+00 1.352E+03 2.293E-04
1.429E+03 7.956E+00 1.437E+03 2.472E-04
1.506E+03 7.240E+00 1.513E+03 2.642E-04
1.575E+03 6.651E+00 1.582E+03 2.803E-04
1.637E+03 6.157E+00 1.643E+03 2.958E-04
1.693E+03 5.736E+00 1.698E+03 3.108E-04

YN NMRFRERPRPRPRPRRRRRPRROOOIdJ000O0O S DDWWONMNNMNRERERRERROOOO G WDN

MeV

RANGE (p)

.025E-06
.034E-06
.073E-06
.129E-06
.198E-06
.355E-06
.052E-05
.267E-05
.481E-05
.692E-05
.900E-05
.106E-05
.606E-05
.087E-05
.550E-05
.996E-05
.427E-05
.843E-05
.247E-05
.638E-05
.387E-05
.097E-05
.774E-05
.420E-05
.041E-05
.638E-05
.021E-04
.077E-04
.131E-04
.184E-04
.235E-04
.284E-04
.333E-04
.380E-04
.602E-04
.804E-04
.991E-04
.167E-04
.334E-04
.494E-04
.647E-04
.795E-04

DETOUR

.3767
.4012
L4220
.4399
.4558
.4830
.5058
.5255
.5427
.5580
.5717
.5841
.6108
.6327
.6511
.6670
.6808
.6930
.7038
.7136
.7305
. 7447
.7569
.7674
.71767
.7850
.7923
.7990
.8051
.8107
.8158
.8205
.8248
.8289
.8457
.8585
.8685
.8768
.8837
.8896
.8948
.8993
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+0QO
.250E+00
.500E+00
.750E+00
.000E+0QO0
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0QO0
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

~JooowworPRPrRrRRERERERRERFEPENMNMNMDNNNNOWLOWOOSMMOOOOOOOOOODIJO0OOFR,HRFRHRFRRPRPERPREREPREENDNDNDMNMNMRERRRR

.787E+03
.861E+03
.918E+03
.961E+03
.990E+03
.008E+03
.017E+03
.019E+03
.013E+03
.002E+03
.987E+03
.968E+03
.946E+03
.922E+03
.774E+03
.625E+03
.494E+03
.382E+03
.287E+03
.205E+03
.133E+03
.072E+03
.686E+02
.859E+02
.180E+02
.607E+02
.117E+02
.696E+02
.327E+02
.002E+02
.712E+02
.453E+02
.219E+02
.006E+02
.812E+02
.634E+02
.926E+02
.423E+02
.044E+02
.747E+02
.309E+02
.143E+02
.001E+02
.7T71E+02
.593E+02
.449E+02
.332E+02
.234E+02
.150E+02
.078E+02
.016E+02
.607E+01
.119E+01
.683E+01
.291E+01
.936E+01
.614E+01
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.057E+00
.531E+00
.111E4+00
.7T67E+00
.479E+00
.235E+00
.025E+00
.843E+00
.682E+00
.540E+00
.413E+00
.299E+00
.196E+00
.103E+00
.738E+00
.487E+00
.302E+00
.160E+00
.048E+00
.560E-01
.799E-01
.157E-01
.129E-01
.341E-01
.718E-01
.211E-01
.791E-01
.436E-01
.133E-01
.870E-01
.640E-01
.437E-01
.257E-01
.095E-01
.949E-01
.817E-01
.308E-01
.959E-01
.705E-01
.511E-01
.234E-01
.131E-01
.045E-01
.074E-02
.026E-02
.201E-02
.533E-02
.981E-02
.516E-02
.119E-02
.776E-02
.477E-02
.215E-02
.982E-02
.774E-02
.587E-02
.418E-02

~N~JoowoRrRFRrRRRPRREFERPRPEPNMNMDNMNDNOWOWWOWS >0 JOOOOR,RFRFRRERERRPRPEREPERERPEPEPNMMNMDNMRERERRERERERRE

.792E+03
.866E+03
.923E+03
.964E+03
.993E+03
.012E+03
.020E+03
.021E+03
.016E+03
.005E+03
.989E+03
.970E+03
.948E+03
.924E+03
.776E+03
.626E+03
.495E+03
.383E+03
.288E+03
.206E+03
.134E+03
.072E+03
.693E+02
.865E+02
.186E+02
.612E+02
.122E+02
.700E+02
.331E+02
.005E+02
.716E+02
.456E+02
.222E+02
.009E+02
.815E+02
.637E+02
.929E+02
.425E+02
.046E+02
.748E+02
.311E+02
.144E+02
.002E+02
.T72E+02
.593E+02
.450E+02
.333E+02
.234E+02
.151E+02
.079E+02
.016E+02
.612E+01
.123E+01
.687E+01
.295E+01
.940E+01
.618E+01

~~ooudbdbdwWWNNMNMNNNRFRFRRPRPOJIOOD WONRFRFRFRPRPRPRPRPRPROOIJOOOOD WWNNRERERFRRERRROOOOOO U OO U b b DD wWwww

.394E-04
.667E-04
.931E-04
.188E-04
.441E-04
.690E-04
.938E-04
.186E-04
.433E-04
.682E-04
.932E-04
.185E-04
.440E-04
.698E-04
.049E-04
.520E-04
.112E-03
.287E-03
.474E-03
.675E-03
.889E-03
.116E-03
.607E-03
.147E-03
.734E-03
.368E-03
.048E-03
.7TT72E-03
.540E-03
.351E-03
.205E-03
.100E-03
.004E-02
.102E-02
.203E-02
.309E-02
.897E-02
.581E-02
.356E-02
.222E-02
.214E-02
.338E-02
.546E-02
.121E-01
.419E-01
.748E-01
.108E-01
.498E-01
.918E-01
.367E-01
.845E-01
.351E-01
.885E-01
.447E-01
.036E-01
.652E-01
.295E-01

~~ooudbdbdwWWNNMNMNNNRFRFRFRRFRPOJIOODD WNNRFRFRERPRPRPRPRPOOOIOHO O WWNNNRERERFRRFRRR OO O OO Ord bbb wwww

.078E-04
.350E-04
.612E-04
.867E-04
.118E-04
.367E-04
.614E-04
.860E-04
.107E-04
.355E-04
.604E-04
.856E-04
.111E-04
.368E-04
.716E-04
.184E-04
.079E-03
.252E-03
.440E-03
.640E-03
.854E-03
.080E-03
.571E-03
.111E-03
.698E-03
.331E-03
.010E-03
.734E-03
.501E-03
.312E-03
.165E-03
.060E-03
.996E-03
.097E-02
.199E-02
.305E-02
.893E-02
.576E-02
.351E-02
.216E-02
.207E-02
.330E-02
.537E-02
.120E-01
.417E-01
.747E-01
.106E-01
.496E-01
.916E-01
.365E-01
.842E-01
.348E-01
.882E-01
.444E-01
.033E-01
.649E-01
.291E-01

.9070
.9134
.9187
.9234
.9274
.9310
.9343
.9372
.9399
.9424
.9447
.9469
.9488
. 9507
.9586
.9647
.9696
.9735
.9767
.9793
.9816
.9834
.9863
.9885
.9902
.9915
.9925
.9934
.9940
.9946
.9951
.9955
.9959
.9962
.9964
.9967
.9975
.9980
.9983
.9985
.9988
.9989
.9990
.9991
.9992
.9992
.9993
.9993
.9993
.9994
.9994
.9994
.9994
.9994
.9994
.9994
.9994
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
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.360E+01
.493E+01
.857E+01
.368E+01
.981E+01
.666E+01
.405E+01
.184E+01
.832E+01
.563E+01
.351E+01
.179E+01
.036E+01
.917E+01
.815E+01
.727E+01
.650E+01
.583E+01
.523E+01
.470E+01
.422E+01
.379E+01

WwhdhbdbdbdooooooJOORFRFRPRERPRERERERREREDNDDNDDN

.767E-02
.324E-02
.004E-02
.763E-02
.573E-02
.421E-02
.296E-02
.191E-02
.025E-02
.987E-03
.005E-03
.219E-03
.574E-03
.034E-03
.574E-03
.177E-03
.833E-03
.533E-03
.269E-03
.035E-03
.824E-03
.635E-03
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.363E+01
.496E+01
.859E+01
.370E+01
.983E+01
.668E+01
.406E+01
.185E+01
.833E+01
.564E+01
.352E+01
.179E+01
.037E+01
.917E+01
.815E+01
.727E+01
.651E+01
.583E+01
.524E+01
.470E+01
.422E+01
.379E+01
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.090E+00
.514E+00
.999E+00
.543E+00
.143E+00
.798E+00
.506E+00
.265E+00
. 933E+00
.791E4+00
.083E+01
.304E+01
.542E+01
.795E+01
.063E+01
.345E+01
.642E+01
.951E+01
.273E+01
.607E+01
.953E+01
.310E+01

S W ww NN R R RO WWwWNRE -

.090E+00
.514E+00
.998E+00
.542E+00
.141E+00
.796E+00
.504E+00
.263E+00
.930E+00
.788E+00
.083E+01
.304E+01
.541E+01
.794E+01
.062E+01
.345E+01
.641E+01
.950E+01
.272E+01
.606E+01
.952E+01
.309E+01

.9995
.9995
.9995
.9995
.9995
.9995
.9996
.999%6
.999%6
.999%6
.9996
.9996
.999%6
.999%6
.999%6
.9996
.9996
.999%6
.999%6
.9997
.9997
.9997



ALPHA PARTICLE STOPPING POWER AND RANGE

WATER, LIQUID
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

= detour factor

STOP (e) STOP (n) STOP (t) RANGE (c¢)
9.891E+01 2.282E+02 3.271E+02 3.273E-06
1.227+02 2.078E+02 3.305E+02 4.789E-06
1.431E+02 1.912E+02 3.342E+02 6.294E-06
1.611E+02 1.775E+02 3.386E+02 7.781E-06
1.775E+02 1.660E+02 3.435E+02 9.247E-06
2.069E+02 1.477E+02 3.546E+02 1.211E-05
2.330E+02 1.336E+02 3.667E+02 1.489E-05
2.568E+02 1.225E+02 3.793E+02 1.757E-05
2.788E+02 1.133E+02 3.921E+02 2.016E-05
2.993E+02 1.056E+02 4.049E+02 2.267E-05
3.186E+02 9.908E+01 4.177E+02 2.510E-05
3.370E+02 9.341E+01 4.304E+02 2.746E-05
3.795E+02 8.206E+01 4.615E+02 3.307E-05
4.181E+02 7.347E+01 4.916E+02 3.831E-05
4.538E+02 6.671E+01 5.205E+02 4.325E-05
4.871E+02 6.123E+01 5.484E+02 4.793E-05
5.186E+02 5.667E+01 5.752E+02 5.238E-05
5.483E+02 5.282E+01 6.012E+02 5.663E-05
5.767E+02 4.952E+01 6.263E+02 6.071E-05
6.039E+02 4.665E+01 6.506E+02 6.462E-05
6.552E+02 4.189E+01 6.971E+02 7.204E-05
7.030E+02 3.811E+01 7.411E+02 7.900E-05
7.480E+02 3.501E+01 7.830E+02 8.556E-05
7.905E+02 3.242E+01 8.230E+02 9.179E-05
8.310E+02 3.023E+01 8.612E+02 9.772E-05
8.696E+02 2.834E+01 8.980E+02 1.034E-04
9.066E+02 2.669E+01 9.333E+02 1.089E-04
9.422E+02 2.524E+01 9.674E+02 1.141E-04
9.764E+02 2.396E+01 1.000E+03 1.192E-04
1.009E+03 2.281E+01 1.032E+03 1.241E-04
1.041E+03 2.178E+01 1.063E+03 1.289E-04
1.072E+03 2.084E+01 1.093E+03 1.335E-04
1.102E+03 1.999E+01 1.122E+03 1.381E-04
1.131E+03 1.921E+01 1.151E+03 1.425E-04
1.265E+03 1.614E+01 1.281E+03 1.630E-04
1.383E+03 1.397E+01 1.397E+03 1.817E-04
1.488E+03 1.235E+01 1.500E+03 1.989E-04
1.582E+03 1.109E+01 1.593E+03 2.151E-04
1.666E+03 1.008E+01 1.677E+03 2.304E-04
1.743E+03 9.253E+00 1.752E+03 2.450E-04
1.811E+03 8.559E+00 1.820E+03 2.590E-04

NNNNRRERREREREREREREREO©OOO-JdJANTEDEDWWWNNRRRERREQOJO S WD R

MeV

RANGE (p)

.706E-06
.569E-06
.463E-06
.376E-06
.305E-06
.188E-06
.084E-06
.098E-05
.286E-05
.473E-05
.658E-05
.840E-05
.284E-05
.713E-05
.126E-05
.524E-05
.909E-05
.281E-05
.641E-05
.991E-05
.662E-05
.299E-05
.905E-05
.486E-05
.043E-05
.579E-05
.097E-05
.597E-05
.008E-04
.055E-04
.101E-04
.146E-04
.190E-04
.232E-04
.432E-04
.614E-04
.784E-04
.943E-04
.094E-04
.238E-04
.376E-04

DETOUR

.5212
.5364
.5501
.5625
.5737
.5934
.6102
. 6250
.6380
. 6497
.6603
.6700
.6908
.7080
L7226
.7352
L7462
.7559
.7646
L7724
.7859
L7973
.8071
.8155
.8230
.8296
.8356
.8409
.8458
.8503
.8544
.8581
.8616
.8649
.8784
.8886
.8966
.9032
.9088
.9135
.9176
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.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
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COORRPRPREPRPRPEEPREPNNNNMNNNNMNOWOWWORTAONNONNJJOOORRPRRRERRPRPREREEPRPERENNNMONNMNOMNOONNMNOMNONNONDNDNDNDRE R

.873E+03
.978E+03
.062E+03
.128E+03
.178E+03
.215E+03
.240E+03
.255E+03
.262E+03
.262E+03
.256E+03
.245E+03
.230E+03
.211E+03
.190E+03
.050E+03
.896E+03
.752E+03
.624E+03
.511E+03
.414E+03
.329E+03
.255E+03
.132E+03
.034E+03
.527E+02
.848E+02
.269E+02
.7T71E+02
.334E+02
.949E+02
.607E+02
.301E+02
.025E+02
.776E+02
.548E+02
.340E+02
.514E+02
.927E+02
.487E+02
.144E+02
.639E+02
.448E+02
.284E+02
.020E+02
.815E+02
.651E+02
.516E+02
.404E+02
.308E+02
.226E+02
.155E+02
.092E+02
.036E+02
.863E+01
.416E+01
.012E+01

S OO OO0 0 O RFRPRERERPEPNNNWWSDSDDDDDDDOUODOUOOODODIJO0OORFRFRFPRERPRERPEPEPEPNDNNDNDNWWWWWWDD SOOI

.969E+00
.017E+00
.282E+00
.694E+00
.214E+00
.813E+00
.473E+00
.181E+00
.927E+00
.703E+00
.506E+00
.330E+00
.171E+00
.028E+00
.898E+00
.393E+00
.045E+00
.790E+00
.594E+00
.439E+00
.312E+00
.207E+00
.119E+00
.770E-01
.686E-01
.828E-01
.132E-01
.554E-01
.066E-01
.649E-01
.288E-01
.973E-01
.694E-01
.447E-01
.225E-01
.025E-01
.844E-01
.145E-01
.667E-01
.319E-01
.054E-01
.676E-01
.535E-01
.417E-01
.229E-01
.087E-01
.743E-02
.833E-02
.081E-02
.448E-02
.909E-02
.443E-02
.037E-02
.679E-02
.363E-02
.080E-02
.827E-02

COORRPRPRPRPRERPRLPERLERERENNNNNNNWOWOWOWSO OO0 RRPFRRRRPRPRRR,OOMOMOMNOMNNOMNONNONNONDNDNDNDNDNDR R

.881E+03
.985E+03
.069E+03
.134E+03
.184E+03
.220E+03
.245E+03
.260E+03
.266E+03
.266E+03
.260E+03
.248E+03
.233E+03
.215E+03
.193E+03
.052E+03
.898E+03
.754E+03
.625E+03
.512E+03
.415E+03
.330E+03
.257E+03
.133E+03
.035E+03
.535E+02
.855E+02
.275E+02
.TTTE+02
.340E+02
.954E+02
.612E+02
.306E+02
.030E+02
.780E+02
.552E+02
.344E+02
.517E+02
.930E+02
.489E+02
.146E+02
.641E+02
.449E+02
.286E+02
.021E+02
.816E+02
.652E+02
.517E+02
.405E+02
.309E+02
.227E+02
.155E+02
.092E+02
.037E+02
.869E+01
.421E+01
.017E+01

GO D> WWNNNNREPEPRERPRFRPOJOODOUO0WNNRERRPROOJIJIJOOU S DdWWNNNRERPRRERRERREREOOOJO OO oo s &S BDdDwwwwbddDN

.725E-04
.983E-04
.230E-04
.467E-04
.699E-04
.926E-04
.150E-04
.372E-04
.593E-04
.813E-04
.034E-04
.256E-04
.479E-04
.704E-04
.931E-04
.107E-04
.374E-04
.744E-04
.123E-03
.282E-03
.453E-03
.635E-03
.829E-03
.249E-03
.711E-03
.215E-03
.759E-03
.344E-03
.967E-03
.630E-03
.330E-03
.067E-03
.842E-03
.653E-03
.500E-03
.038E-02
.130E-02
.641E-02
.236E-02
.913E-02
.668E-02
.411E-02
.394E-02
.452E-02
.783E-02
.240E-01
.529E-01
.845E-01
.188E-01
.557E-01
.951E-01
.372E-01
.817E-01
.287E-01
.781E-01
.300E-01
.843E-01

GO D> WWNNMNNNREPERERPRFRPOJOODOUO0WNNRERRPROOIJIJOOU S DdWWNNRERPRERRERREROOODOG OO O &S B&SSDWWWWWwDNdDN

.510E-04
.766E-04
.011E-04
.247E-04
.478E-04
.704E-04
.927E-04
.148E-04
.368E-04
.588E-04
.808E-04
.029E-04
.252E-04
.476E-04
.702E-04
.876E-04
.141E-04
.509E-04
.099E-03
.258E-03
.429E-03
.611E-03
.804E-03
.224E-03
.686E-03
.189E-03
.733E-03
.318E-03
.941E-03
.602E-03
.302E-03
.039E-03
.813E-03
.624E-03
.471E-03
.035E-02
.127E-02
.638E-02
.232E-02
.909E-02
.664E-02
.405E-02
.389E-02
.446E-02
.7T7T6E-02
.239E-01
.528E-01
.844E-01
.186E-01
.555E-01
.950E-01
.370E-01
.815E-01
.285E-01
.779E-01
.297E-01
.840E-01

.9212
.9273
.9323
.9366
.9402
.9434
.9462
.9488
. 9511
.9532
.9551
.9569
.9585
.9601
.9615
.9675
L9722
.9759
.9789
.9814
.9835
.9852
.9867
.9890
.9907
.9921
.9931
.9939
.9946
.9952
.9956
.9960
.9963
.9966
.9969
.9971
.9973
.9979
.9983
.9986
.9988
.9990
.9991
.9992
.9992
.9993
.9993
.9994
.9994
.9994
.9994
.9995
.9995
.9995
.9995
.9995
.9995



P O WOowOow-JJooouurddwWwwhNhDhNDNDNNRFERRERE

.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

PR PR PR RPN NON0NDWWWS SN o o

.645E+01
.215E+01
.229E+01
.505E+01
.950E+01
.510E+01
.152E+01
.855E+01
.604E+01
.205E+01
.900E+01
.659E+01
.464E+01
.302E+01
.167E+01
.051E+01
.952E+01
.865E+01
.788E+01
.721E+01
.660E+01
.606E+01
.557E+01

OO O oYY 00 O RFRPRERPREREREREENDNNDNDWWD

.598E-02
.718E-02
.121E-02
.689E-02
.362E-02
.108E-02
.903E-02
.734E-02
.593E-02
.370E-02
.201E-02
.069E-02
.637E-03
.773E-03
.053E-03
.441E-03
.914E-03
.455E-03
.052E-03
.697E-03
.382E-03
.101E-03
.848E-03

PR R R ERPRERERONOMNONON0NDWWWS SN 0o o

.649E+01
.219E+01
.232E+01
.508E+01
.952E+01
.512E+01
.154E+01
.857E+01
.606E+01
.206E+01
.901E+01
.660E+01
.465E+01
.303E+01
.168E+01
.052E+01
.952E+01
.865E+01
.789E+01
.721E+01
.661E+01
.607E+01
.558E+01

WwWWwWwhNhNDNDNNNRERERRPRPRRPR OO P WWDNDNDNDRE R OO

.409E-01
.588E-01
.333E+00
.760E+00
.240E+00
.770E+00
.348E+00
.973E+00
.644E+00
.118E+00
.760E+00
.562E+00
.152E+01
.362E+01
.586E+01
.823E+01
.073E+01
.335E+01
.609E+01
.894E+01
.190E+01
.496E+01
.812E+01

WwWwWwhNhNDNNNNRERERRPRPRRPRP OO WWDNDNDNDRE R OO

.406E-01
.584E-01
.332E+00
.760E+00
.239E+00
.768E+00
.346E+00
.971E+00
.642E+00
.115E+00
.757E+00
.559E+00
.151E+01
.361E+01
.585E+01
.822E+01
.072E+01
.334E+01
.608E+01
.893E+01
.189E+01
.495E+01
.811E+01

.9995
.9995
.999¢6
.999%¢6
.9996
.9996
.9996
.999%¢6
.999¢6
.9996
.9996
.9996
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
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ALPHA PARTICLE STOPPING POWER AND RANGE

SODIUM IODIDE

WNNNNRPRPRPRPRPRPRPOOWOOOJIJoO U U P> WWNDNMDNNNNNREPERPRERERFROWOOOJIOYU D WwNDDNDRE R

W — — — — — 3
Il

T

.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

128

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
3.586E+01 2.248E+01 5.834E+01 2.512E-05
4.419E+01 2.264E+01 6.683E+01 3.306E-05
5.124E+01 2.245E+01 7.369E+01 4.017E-05
5.748E+01 2.211E+01 7.959E+01 4.669E-05
6.313E+01 2.173E+01 8.486E+01 5.277E-05
7.321E+01 2.092E+01 9.413E+01 6.394E-05
8.212E+01 2.014E+01 1.023E+02 7.413E-05
9.020E+01 1.941E+01 1.096E+02 8.357E-05
9.764E+01 1.874E+01 1.164E+02 9.241E-05
1.046E+02 1.813E+01 1.227E+02 1.008E-04
1.111E+02 1.757E+401 1.287E+02 1.087E-04
1.173E+02 1.705E+01 1.344E+02 1.163E-04
1.316E+02 1.591E+01 1.475E+02 1.341E-04
1.445E+02 1.495E+01 1.595E+02 1.504E-04
1.564E+02 1.413E+01 1.706E+02 1.655E-04
1.676E+02 1.342E+01 1.810E+02 1.797E-04
1.780E+02 1.279E+01 1.908E+02 1.932E-04
1.879E+02 1.223E+01 2.001E+02 2.060E-04
1.973E+02 1.174E+01 2.091E+02 2.182E-04
2.063E+02 1.129E+01 2.176E+02 2.299E-04
2.233E+02 1.050E+01 2.338E+02 2.521E-04
2.391E+02 9.842E+00 2.489E+02 2.728E-04
2.539E+02 9.275E+00 2.632E+02 2.923E-04
2.680E+02 8.782E+00 2.767E+02 3.108E-04
2.813E+02 8.347E+00 2.896E+02 3.285E-04
2.940E+02 7.961E+00 3.020E+02 3.454E-04
3.062E+02 7.615E+00 3.138E+02 3.616E-04
3.179E+02 7.302E+00 3.252E+02 3.773E-04
3.292E+02 7.019E+00 3.362E+02 3.924E-04
3.401E+02 6.760E+00 3.468E+02 4.070E-04
3.506E+02 6.522E+00 3.571E+02 4.212E-04
3.608E+02 6.304E+00 3.671E+02 4.350E-04
3.706E+02 6.101E+00 3.767E+02 4.485E-04
3.802E+02 5.913E+00 3.862E+02 4.616E-04
4.245E+02 5.143E+00 4.296E+02 5.229E-04
4.635E+02 4.570E+00 4.681E+02 5.786E-04
4.984E+02 4.125E+00 5.026E+02 6.301E-04
5.299E+02 3.768E+00 5.336E+02 6.783E-04
5.582E+02 3.474E+00 5.617E+02 7.240E-04
5.838E+02 3.227E+00 5.871E+02 7.675E-04
6.070E+02 3.016E+00 6.100E+02 8.092E-04
6.278E+02 2.834E+00 6.307E+02 8.495E-04

OO D WWDNDNDNNNNMNNNNRERRPRPRPRPPRPRPRERRERE OIS DD WNDNMDMNNNNRERRE OO

MeV

RANGE (p)

.192E-06
.850E-06
.478E-06
.085E-06
.068E-05
.385E-05
.700E-05
.014E-05
.326E-05
.638E-05
.948E-05
.257E-05
.023E-05
.781E-05
.529E-05
.268E-05
.997E-05
.717E-05
.427E-05
.128E-05
.050E-04
.185E-04
.316E-04
.444E-04
.569E-04
.692E-04
.812E-04
.929E-04
.045E-04
.158E-04
.270E-04
.379E-04
.487E-04
.593E-04
.101E-04
.578E-04
.028E-04
.457E-04
.868E-04
.264E-04
.648E-04
.021E-04

DETOUR

.1669
L1770
.1862
.1946
.2024
.2166
.2293
.2410
.2517
L2617
L2711
.2800
.3001
.3180
.3341
.3487
.3622
.3746
.3862
.3970
L4167
.4343
.4501
.4645
L4776
.4897
.5010
.5114
.5211
.5303
.5389
.5469
.5546
.5618
.5932
.6184
.6393
.6570
.6724
.6860
.6980
.7088
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

D OO OO I ~J00 ORFRFRPRPRPRPRERPRERPEPREENDNNDNNDNNNDNNNNNNNNWWWWWWS SOOI II1II9IIIIIIJ000

.634E+02
.916E+02
.134E+02
.296E+02
.409E+02
.481E+02
.517E+02
.524E+02
.507E+02
.470E+02
L417E+02
.351E+02
.276E+02
.195E+02
.644E+02
.112E+02
.694E+02
.383E+02
.140E+02
.916E+02
.721E+402
.540E+02
.229E+02
.937E+02
.702E+02
.496E+02
.314E+02
.153E+02
.012E+02
.885E+02
.768E+02
.661E+02
.563E+02
.471E+02
.389E+02
.315E+02
.009E+02
.787E+02
.616E+02
.478E+02
L2T72E+02
.192E+02
.123E+02
.008E+02
.177E+01
.440E+01
.827E+01
.308E+01
.862E+01
.474E+01
.133E+01
.831E+01
.562E+01
.319E+01
.099E+01
.900E+01
.717E+01

NDNNNNDNDNDDNDNWWWWsr P> OOODODDTORP PR RERPREPREPRPEPNNNDMNNDNNDMNDNDNOOWWOW>>OC OO0 ORRERERRREREPRERPRPERPRERERERENDDNDDND

.534E+00
.297E+00
.104E+00
.944E+00
.809E+00
.692E+00
.592E+00
.503E+00
.425E+00
.355E+00
.292E+00
.235E+00
.184E+00
.136E+00
.512E-01
.213E-01
.246E-01
.496E-01
.897E-01
.405E-01
.995E-01
.646E-01
.085E-01
.652E-01
.306E-01
.025E-01
.790E-01
.591E-01
.420E-01
.271E-01
.141E-01
.026E-01
.923E-01
.831E-01
.748E-01
.672E-01
.378E-01
.177E-01
.029E-01
.151E-02
.523E-02
.917E-02
.406E-02
.589E-02
.965E-02
.471E-02
.070E-02
.738E-02
.458E-02
.218E-02
.011E-02
.830E-02
.671E-02
.529E-02
.402E-02
.287E-02
.183E-02
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.659E+02
.939E+02
.155E+02
.315E+02
L427E+02
.498E+02
.533E+02
.539E+02
.521E+02
.483E+02
.430E+02
.364E+02
.288E+02
.206E+02
.654E+02
.120E+02
.701E+02
.389E+02
.146E+02
.921E+02
.726E+02
.545E+02
.233E+02
.941E+02
.705E+02
.499E+02
.317E+02
.156E+02
.015E+02
.887E+02
.770E+02
.663E+02
.565E+02
.473E+02
.391E+02
.316E+02
.010E+02
.788E+02
.617E+02
.479E+02
.273E+02
.193E+02
.123E+02
.009E+02
.182E+01
.445E+01
.831E+01
.311E+01
.865E+01
.477E+01
.136E+01
.834E+01
.564E+01
.321E+01
.102E+01
.902E+01
.719E+01
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.266E-04
.000E-03
.071E-03
.140E-03
.208E-03
.275E-03
.341E-03
.408E-03
.474E-03
.541E-03
.608E-03
.675E-03
.744E-03
.813E-03
.173E-03
.565E-03
.989E-03
.441E-03
.916E-03
.412E-03
.931E-03
.471E-03
.611E-03
.836E-03
.146E-03
.053E-02
.200E-02
.355E-02
.517E-02
.687E-02
.863E-02
.048E-02
.239E-02
.437E-02
.643E-02
.856E-02
.018E-02
.339E-02
.812E-02
.430E-02
.209E-01
.412E-01
.628E-01
.098E-01
.619E-01
.187E-01
.803E-01
.464E-01
.170E-01
.920E-01
.714E-01
.550E-01
.427E-01
.347E-01
.031E+00
.131E+00
.235E+00
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.741E-04
.434E-04
.107E-04
.766E-04
.416E-04
.006E-03
.070E-03
.134E-03
.199E-03
.264E-03
.329E-03
.395E-03
.461E-03
.529E-03
.882E-03
.268E-03
.685E-03
.130E-03
.599E-03
.091E-03
.603E-03
.137E-03
.266E-03
.480E-03
.7T79E-03
.016E-02
.161E-02
.315E-02
.476E-02
.644E-02
.820E-02
.003E-02
.193E-02
.390E-02
.594E-02
.806E-02
.961E-02
.275E-02
.740E-02
.350E-02
.199E-01
.401E-01
.616E-01
.085E-01
.603E-01
.169E-01
.782E-01
.440E-01
.144E-01
.891E-01
.681E-01
.514E-01
.389E-01
.305E-01
.026E+00
.126E+00
.229E+00

L7275
L7433
.7569
.7689
L7796
.7892
L7979
.8059
.8133
.8202
.8266
.8326
.8382
.8435
.8661
.8840
.8983
.9099
.9193
.9270
.9335
.9391
.9479
.9546
.9599
.9641
.9675
.9704
.9728
.9748
.9766
.9781
.9794
.9805
.9816
.9825
.9859
.9880
.9895
.9905
.9919
.9924
.9928
.9934
.9939
.9942
.9945
.9947
.9949
.9951
.9952
.9953
.9954
.9955
.9956
.9957
.9957
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

130
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.997E+01
.490E+01
.112E+01
.819E+01
.584E+01
.391E+01
.230E+01
.094E+01
.874E+01
.705E+01
.571E+01
L461E+01
.370E+01
.294E+01
.228E+01
.171E+401
.121E+01
.078E+01
.039E+01
.004E+01
.731E+00
.449E+00

NDNNODNDNDWWWWSDPMOODOHIOOJIOORFRRE R

.783E-02
.510E-02
.312E-02
.160E-02
.041E-02
.445E-03
.647E-03
.977E-03
.912E-03
.102E-03
.465E-03
.950E-03
.523E-03
.166E-03
.862E-03
.600E-03
.372E-03
.172E-03
.994E-03
.835E-03
.692E-03
.562E-03

CORRFRFRRPPRERREFREREPEPEREREDNNNDNNDNDWWW

.999E+01
.492E+01
.113E+01
.820E+01
.585E+01
.392E+01
.231E+01
.095E+01
.875E+01
.706E+01
.571E+01
.462E+01
.371E+01
.294E+01
.228E+01
.172E+01
.122E+01
.078E+01
.039E+01
.005E+01
.734E+00
.452E+00

O U U WWWNNREPE PR RPOOOJIOOU s WN R

.813E+00
.483E+00
.243E+00
.088E+00
.015E+00
.022E+00
.105E+00
.262E+00
.079E+01
.359E+01
.665E+01
.995E+01
.349E+01
.724E+01
.121E+01
.538E+01
.974E+01
.429E+01
.902E+01
.391E+01
.897E+01
.418E+01

O U U D WWWNNRE R RERREREOOIO D DWDNDRE

.805E+00
.474E+00
.231E+00
.074E+00
.998E+00
.001E+0QO0
.081E+00
.235E+00
.076E+01
.355E+01
.660E+01
.989E+01
.342E+01
.716E+01
.112E+01
.528E+01
.963E+01
.417E+01
.889E+01
.377E+01
.882E+01
.402E+01

.9960
.9962
.9963
.9964
.9965
.9966
.9967
.9967
.9968
.9969
.9970
.9970
L9971
.9972
.9972
.9972
.9973
.9973
.9974
.9974
.9974
.9975



ALPHA PARTICLE STOPPING POWER AND RANGE

PHOTOGRAPHIC EMULSION
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
4.669E+01 5.085E+01 9.754E+01 1.271E-05
5.718E+01 4.832E+01 1.055E+02 1.761E-05
6.606E+01 4.597E+01 1.120E+02 2.221E-05
7.391E+01 4.389E+01 1.178E+02 2.656E-05
8.104E+01 4.204E+01 1.231E+02 3.071E-05
9.375E+01 3.892E+01 1.327E+02 3.853E-05
1.050E+02 3.638E+01 1.414E+02 4.582E-05
1.152E+02 3.426E+01 1.495E+02 5.270E-05
1.247E+02 3.246E+01 1.571E+02 5.922E-05
1.335E+02 3.089E+01 1.644E+02 6.544E-05
1.418E+02 2.952E+01 1.713E+02 7.140E-05
1.496E+02 2.830E+01 1.779E+02 7.713E-05
1.678E+02 2.576E+01 1.936E+02 9.059E-05
1.843E+02 2.375E+01 2.081E+02 1.030E-04
1.996E+02 2.210E+01 2.217E+02 1.147E-04
2.138E+02 2.072E+01 2.346E+02 1.256E-04
2.273E+402 1.954E+01 2.468E+02 1.360E-04
2.400E+02 1.851E+01 2.585E+02 1.459E-04
2.521E+402 1.761E+01 2.698E+02 1.554E-04
2.638E+02 1.681E+01 2.806E+02 1.645E-04
2.857E+02 1.545E+01 3.012E+402 1.817E-04
3.062E+02 1.432E+01 3.205E+02 1.977E-04
3.254E+02 1.338E+01 3.388E+02 2.129E-04
3.436E+02 1.257E+01 3.562E+02 2.273E-04
3.610E+02 1.187E+01 3.728E+02 2.410E-04
3.775E+02 1.125E+01 3.888E+02 2.541E-04
3.934E+02 1.071E+01 4.041E+02 2.668E-04
4.087E+02 1.022E+01 4.189E+02 2.789E-04
4.233E+02 9.782E+00 4.331E+02 2.906E-04
4.375E+02 9.385E+00 4.469E+02 3.020E-04
4.512E+02 9.022E+00 4.602E+02 3.130E-04
4.645E+02 8.691E+00 4.731E+02 3.237E-04
4.773E+02 8.386E+00 4.857E+02 3.342E-04
4.898E+02 8.105E+00 4.979E+02 3.443E-04
5.470E+02 6.968E+00 5.540E+02 3.919E-04
5.973E+02 6.139E+00 6.034E+02 4.351E-04
6.417E+02 5.503E+00 6.472E+02 4.750E-04
6.812E+02 4.999E+00 6.862E+02 5.125E-04
7.163E+02 4.587E+00 7.209E+02 5.480E-04
7.476E+02 4.245E+00 7.519E+02 5.820E-04
7.755E+02 3.954E+00 7.794E+02 6.146E-04
8.002E+02 3.705E+00 8.039E+02 6.462E-04
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MeV

RANGE (p)

.397E-06
.835E-06
.265E-06
.687E-06
.106E-06
.194E-05
.477E-05
.758E-05
.039E-05
.319E-05
.597E-05
.874E-05
.558E-05
.231E-05
.893E-05
.543E-05
.182E-05
.810E-05
.428E-05
.035E-05
.220E-05
.037E-04
.148E-04
.257E-04
.362E-04
.465E-04
.565E-04
.663E-04
.759E-04
.853E-04
.945E-04
.035E-04
.124E-04
.211E-04
.625E-04
.010E-04
.372E-04
.717E-04
.047E-04
.364E-04
.671E-04
.970E-04

DETOUR

.2673
L2746
.2821
.2895
.2965
.3099
.3222
.3337
.3443
.3543
.3637
.3726
.3928
.4107
L4267
L4412
.4545
.4667
.4780
.4886
.5076
.5243
.5393
.5529
.5652
.5764
.5868
.5964
.6053
.6136
L6213
.6286
.6355
.6420
.6697
.6918
.7099
L7252
.7384
.7499
.7601
L7692
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02
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.415E+02
.735E+02
.978E+02
.158E+02
.286E+02
.371E+02
.400E+02
.384E+02
.338E+02
.270E+02
.186E+02
.092E+02
.991E+02
.885E+02
.337E+02
.818E+02
.351E+02
.937E+02
.571E+02
.246E+02
.955E+02
.694E+02
.245E+02
.872E+02
.556E+02
.285E+02
.049E+02
.839E+02
.652E+02
.486E+02
.338E+02
.205E+02
.083E+02
.972E+02
.870E+02
.778E+02
.400E+02
.125E+02
.914E+02
.746E+02
.494E+02
.396E+02
.312E+02
.175E+02
.066E+02
.781E+01
.051E+01
.434E+01
.906E+01
.448E+01
.046E+01
.690E+01
.373E+01
.089E+01
.831E+01
.598E+01
.385E+01

NN WWWWWRR D PPODOHDODJOORPREPRERPENDNNDNNDNNNNNNNDNNDNNWLWWWSSdMOOOOOOODOJTOORPRRPRERPERREREPREPEEREPNDNDNDNDNDDNDW

.296E+00
.976E+00
.717E+00
.503E+00
.323E+00
.169E+00
.036E+00
.919E+00
.816E+00
.725E+00
.643E+00
.569E+00
.502E+00
.440E+00
.201E+00
.033E+00
.095E-01
.138E-01
.374E-01
.750E-01
.229E-01
.787E-01
.078E-01
.532E-01
.098E-01
.745E-01
.450E-01
.201E-01
.987E-01
.802E-01
.639E-01
.496E-01
.368E-01
.253E-01
.149E-01
.055E-01
.691E-01
.441E-01
.257E-01
.117E-01
.167E-02
L421E-02
.792E-02
.788E-02
.022E-02
.417E-02
.926E-02
.520E-02
.177E-02
.885E-02
.632E-02
.411E-02
.216E-02
.043E-02
.888E-02
.749E-02
.623E-02

G U U J1~J1J0OWORRPRPRFRPEPREPRPRPENNNDNNDNDNDWWWWWWDS SO O U oo O -I~100 00 WWwWWWWIWWWWLWIWWWOow w

.448E+02
.764E+02
.005E+02
.183E+02
.309E+02
.393E+02
.420E+02
.404E+02
.356E+02
.287E+02
.203E+02
.108E+02
.006E+02
.899E+02
.349E+02
.828E+02
.360E+02
.945E+02
.578E+02
.252E+02
.962E+02
.700E+02
.250E+02
.876E+02
.560E+02
.289E+02
.052E+02
.842E+02
.655E+02
.488E+02
.341E+02
.207E+02
.086E+02
.974E+02
.873E+02
.780E+02
.402E+02
.126E+02
.915E+02
.747E+02
.495E+02
.397E+02
.313E+02
.175E+02
.067E+02
.786E+01
.056E+01
.439E+01
.910E+01
.452E+01
.050E+01
.694E+01
.376E+01
.092E+01
.834E+01
.601E+01
.387E+01
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.068E-04
.648E-04
.211E-04
.760E-04
.301E-04
.836E-04
.037E-03
.090E-03
.143E-03
.197E-03
.251E-03
.305E-03
.361E-03
.416E-03
.706E-03
.016E-03
.345E-03
.695E-03
.065E-03
.455E-03
.865E-03
.294E-03
.209E-03
.198E-03
.259E-03
.390E-03
.590E-03
.086E-02
.219E-02
.359E-02
.506E-02
.659E-02
.818E-02
.983E-02
.154E-02
.331E-02
.301E-02
.410E-02
.651E-02
.020E-02
.013E-01
.186E-01
.370E-01
.7T74E-01
.221E-01
.711E-01
.242E-01
.815E-01
.427E-01
.079E-01
.769E-01
.497E-01
.263E-01
.065E-01
.904E-01
.779E-01
.069E+00
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.548E-04
.105E-04
.647E-04
.179E-04
.704E-04
.225E-04
.743E-04
.262E-04
.784E-04
.031E-03
.084E-03
.138E-03
.192E-03
.247E-03
.533E-03
.839E-03
.165E-03
.511E-03
.878E-03
.265E-03
.672E-03
.098E-03
.007E-03
.990E-03
.045E-03
.170E-03
.363E-03
.062E-02
.195E-02
.335E-02
.481E-02
.633E-02
.791E-02
.955E-02
.126E-02
.302E-02
.269E-02
.373E-02
.610E-02
.974E-02
.007E-01
.179E-01
.364E-01
.766E-01
.211E-01
.700E-01
.230E-01
.801E-01
.411E-01
.061E-01
.750E-01
.476E-01
.239E-01
.040E-01
.877E-01
.749E-01
.066E+00

.7849
.7982
.8095
.8195
.8283
.8362
.8434
.8499
.8559
.8615
.8667
.8716
.8761
.8804
.8983
.9121
.9230
.9318
.9390
.9450
.9501
.9544
.9612
.9664
.9705
.9737
.9764
.9785
.9804
.9819
.9832
.9843
.9853
.9862
.9869
.9876
.9901
.9916
.9927
.9934
.9944
.9947
.9950
.9955
.9958
.9960
.9962
.9963
.9965
.9966
.9967
.9967
.9968
.9969
.9969
.9970
.9970
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

FRP PR ERERPERERPRERRERRPRNNOODNDODNDWWWDS

.547E+01
.960E+01
.524E+01
.186E+01
.917E+01
.696E+01
.512E+01
.356E+01
.106E+01
.914E+01
.761E+01
.637E+01
.534E+01
.447E+01
.373E+01
.308E+01
.252E+01
.203E+01
.159E+01
.120E+01
.085E+01
.053E+01

NWWWWWHEDBDTOUOONJ®WORF R R PP eN

.137E-02
.806E-02
.565E-02
.383E-02
.239E-02
.123E-02
.027E-02
.464E-03
.183E-03
.213E-03
.450E-03
.835E-03
.329E-03
.904E-03
.542E-03
.230E-03
.959E-03
.720E-03
.508E-03
.320E-03
.151E-03
.998E-03

PR RRRPRPRPRRRRRRPRPRLODODODONWWW.S

.549E+01
.961E+01
.525E+01
.187E+01
.918E+01
.697E+01
.513E+01
.357E+01
.107E+01
.914E+01
.762E+01
.637E+01
.534E+01
.447E+01
.373E+01
.309E+01
.253E+01
.203E+01
.160E+01
.120E+01
.085E+01
.053E+01

GO D> WWWNDNNNNNREPERPRRPRPOJO & WNhDN R

.576E+00
.167E+00
.837E+00
.584E+00
.405E+00
.297E+00
.258E+00
.286E+00
.534E+00
.203E+01
.475E+01
.770E+01
.086E+01
.422E+01
.7T76E+01
.150E+01
.540E+01
.947E+01
.371E+01
.810E+01
.263E+01
.731E+01

GO D> WWWNhNNNNNREPE PR OJO s WwWNDDN R

.572E+00
.161E+00
.830E+00
.575E+00
.394E+00
.284E+00
.243E+00
.269E+00
.513E+00
.200E+01
.472E+01
.766E+01
.081E+01
.417E+01
.771E+01
.143E+01
.533E+01
.940E+01
.363E+01
.801E+01
.253E+01
.720E+01

.9972
.9973
.9974
.9975
.9975
.9976
.9976
.9977
L9977
.9978
.9978
.9979
.9979
.9979
.9980
.9980
.9980
.9981
.9981
.9981
.9981
.9982
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ALPHA PARTICLE STOPPING POWER AND RANGE

MUSCLE-EQUIVALENT LIQUID (with sucrose)
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

134

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
1.117E+02 2.209E+02 3.326E+02 3.278E-06
1.375E+02 2.014E+02 3.389E+02 4.763E-06
1.594E+02 1.854E+02 3.448E+02 6.226E-06
1.788E+02 1.722E+02 3.510E+02 7.663E-06
1.965E+02 1.610E+02 3.575E+02 9.075E-06
2.279E+02 1.433E+02 3.712E+02 1.182E-05
2.557E+02 1.298E+02 3.855E+02 1.446E-05
2.810E+402 1.189E+02 4.000E+02 1.701E-05
3.044E+02 1.100E+02 4.144E+02 1.947E-05
3.262E+02 1.026E+02 4.288E+02 2.184E-05
3.467E+02 9.623E+01 4.430E+02 2.413E-05
3.662E+02 9.073E+01 4.569E+02 2.636E-05
4.112E+02 7.971E+01 4.909E+02 3.163E-05
4.520E+02 7.136E+01 5.234E+02 3.656E-05
4.897E+02 6.479E+01 5.545E+02 4.120E-05
5.250E+02 5.946E+01 5.844E+02 4.559E-05
5.581E+02 5.504E+01 6.131E+02 4.977E-05
5.895E+02 5.130E+01 6.408E+02 5.375E-05
6.195E+02 4.809E+01 6.676E+02 5.757E-05
6.481E+02 4.530E+01 6.934E+02 6.125E-05
7.022E+02 4.068E+01 7.428E+02 6.821E-05
7.525E+02 3.700E+01 7.895E+02 7.474E-05
7.999E+02 3.400E+01 8.339E+02 8.090E-05
8.446E+02 3.148E+01 8.761E+02 8.675E-05
8.872E+02 2.935E+01 9.166E+02 9.232E-05
9.279E+02 2.751E+01 9.554E+02 9.767E-05
9.668E+02 2.592E+01 9.927E+02 1.028E-04
1.004E+03 2.451E+01 1.029E+03 1.077E-04
1.040E+03 2.326E+01 1.063E+03 1.125E-04
1.075E+03 2.215E+01 1.097E+03 1.172E-04
1.108E+03 2.114E+01 1.130E+03 1.216E-04
1.141E+03 2.023E+01 1.161E+03 1.260E-04
1.172E+03 1.941E+01 1.192E+03 1.303E-04
1.203E+03 1.865E+01 1.222E+03 1.344E-04
1.343E+03 1.566E+01 1.359E+03 1.538E-04
1.467E+03 1.356E+01 1.480E+03 1.714E-04
1.576E+03 1.199E+01 1.588E+03 1.877E-04
1.674E+03 1.076E+01 1.685E+03 2.029E-04
1.762E+03 9.785E+00 1.772E+03 2.174E-04
1.841E+03 8.981E+00 1.850E+03 2.312E-04
1.912E+03 8.307E+00 1.920E+03 2.445E-04
1.975E+03 7.734E+00 1.982E+03 2.573E-04

NNMNNRRPRREREREREREREREOOOOJdJdJOAN0 S BEDWWWNNRERERERGOIO S WN

MeV

RANGE (p)

.696E-06
.546E-06
.423E-06
.317E-06
.222E-06
.050E-06
.884E-06
.071E-05
.252E-05
.431E-05
.608E-05
.782E-05
.206E-05
.613E-05
.005E-05
.383E-05
.747E-05
.099E-05
.441E-05
.771E-05
.405E-05
.006E-05
.579E-05
.127E-05
.653E-05
.159E-05
.648E-05
.120E-05
.578E-05
.002E-04
.046E-04
.088E-04
.129E-04
.169E-04
.358E-04
.530E-04
.690E-04
.841E-04
.984E-04
.120E-04
.251E-04
.378E-04

DETOUR

.5174
.5345
.5498
.5633
.5754
.5965
.6143
. 6297
. 6433
.6553
.6662
.6761
.6973
L7147
L7294
L7420
.7529
.7626
L7713
L7790
L7924
.8037
.8133
.8216
.8289
.8354
.8412
.8465
.8512
.8556
.8596
.8633
.8667
.8699
.8830
.8929
.9007
.9071
.9124
.9170
.9210
.9245



P O WOowWOowW-JJoOoO U Ul d Pd»WWNNNREPERERPRERPRERPOOWOOOI~JoOOO O UudDdWWNDNNDNNNNNRERPREREREOWOOGWDWODW-IJoo Uru b & W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

OO0 O ORFRFRRFRPRPRPREPEPEPEPEPEPENDMNDNWOWWOWW OO0 IJ00WOORPRPRPREPRERPRERPREFREPRERPENDNNDNNDNDNDNDNDDNDNDNDDNDDNDDNDDNDDND

.081E+03
.165E+03
.230E+03
.277E+03
.310E+03
.331E+03
.342E+03
.344E+03
.339E+03
.329E+03
.313E+03
.293E+03
.270E+03
.244E+03
.074E+03
.896E+03
.739E+03
.607E+03
.494E+03
.398E+03
.314E+03
.241E+03
.120E+03
.022E+03
.424E+02
.753E+02
.181E+02
.689E+02
.258E+02
.877E+02
.539E+02
.237E+02
.964E+02
.717E+02
.492E+02
.286E+02
.469E+02
.888E+02
.452E+02
.112E+02
.612E+02
L422E+02
.261E+02
.999E+02
.796E+02
.634E+02
.500E+02
.389E+02
.295E+02
.213E+02
.142E+02
.080E+02
.025E+02
.758E+01
.315E+01
.915E+01
.552E+01

O D OO oI J0 O FRFRFPFRERPREPRPREPEPNNWOWWSDDDDDOCDOOOUOOHDODD IO OFRPRFEPRFRPREPRERPRERPENDNNDNNDNWWWWWDD DO O O

.810E+00
.096E+00
.526E+00
.059E+00
.670E+00
.340E+00
.057E+00
.810E+00
.594E+00
.402E+00
.231E+00
.077E+00
.938E+00
.812E+00
.322E+00
.984E+00
.737E+00
.546E+00
.396E+00
.273E+00
.171E+00
.085E+00
.479E-01
.427E-01
.595E-01
.919E-01
.358E-01
.885E-01
.481E-01
.131E-01
.824E-01
.554E-01
.314E-01
.099E-01
.905E-01
.729E-01
.051E-01
.588E-01
.250E-01
.993E-01
.626E-01
.490E-01
.375E-01
.193E-01
.054E-01
.452E-02
.569E-02
.840E-02
.226E-02
.702E-02
.250E-02
.856E-02
.510E-02
.203E-02
.929E-02
.683E-02
.460E-02

OO0 O ORFRFRFRPRPRPEPEPEPEPEPENDNNDMNDNOWOWWOWOOOCOOOO0OONOOO0IJ0WOORRPRPREPRERPRERPREPEPEPRERPEPNDNDNDNDNDNDNDNDNDNDNDDNDDNDDNDDN

.088E+03
.171E+03
.235E+03
.282E+03
.315E+03
.336E+03
.346E+03
.348E+03
.343E+03
.332E+03
.316E+03
.296E+03
.273E+03
.247E+03
.077E+03
.898E+03
.741E+03
.608E+03
.496E+03
.399E+03
.316E+03
.243E+03
.121E+03
.023E+03
.432E+02
.760E+02
.188E+02
.695E+02
.263E+02
.882E+02
.544E+02
.242E+02
.969E+02
.721E+02
.496E+02
.290E+02
L4T72E+02
.890E+02
.454E+02
.114E+02
.614E+02
.424E+02
.262E+02
.000E+02
.797E+02
.635E+02
.501E+02
.390E+02
.295E+02
.214E+02
.143E+02
.081E+02
.026E+02
.763E+01
.320E+01
.920E+01
.556E+01

U U D WWNNNREPE R R OJODOO0WNNMNERREPOOIIJODOUESD_WWNNRERERRERRERROOOOODD UG OO ds DB DwwwwwdN

.818E-04
.053E-04
.280E-04
.501E-04
.718E-04
.933E-04
.147E-04
.360E-04
.573E-04
.787E-04
.002E-04
.219E-04
.437E-04
.659E-04
.814E-04
.073E-04
.449E-04
.094E-03
.256E-03
.429E-03
.613E-03
.809E-03
.233E-03
.701E-03
.210E-03
.761E-03
.351E-03
.982E-03
.651E-03
.358E-03
.103E-03
.886E-03
.705E-03
.561E-03
.045E-02
.138E-02
.654E-02
.255E-02
.939E-02
.702E-02
.462E-02
.456E-02
.525E-02
.880E-02
.252E-01
.544E-01
.864E-01
.210E-01
.583E-01
.982E-01
.407E-01
.857E-01
.332E-01
.832E-01
.356E-01
.905E-01
.477E-01

AU U D WWNNMNNNREPE R R OJODOO0WNNMNRERPEPOOIITODOUESDWWNNRERERRERPRERPPOIOOOGO O BSSDWWWWWDNDDN

.622E-04
.855E-04
.081E-04
.301E-04
.517E-04
.732E-04
.944E-04
.157E-04
.369E-04
.582E-04
.797E-04
.013E-04
.232E-04
.452E-04
.605E-04
.863E-04
.237E-04
.073E-03
.234E-03
.407E-03
.591E-03
.787E-03
.211E-03
.678E-03
.187E-03
.737E-03
.327E-03
.957E-03
.626E-03
.333E-03
.078E-03
.860E-03
.679E-03
.534E-03
.043E-02
.135E-02
.651E-02
.252E-02
.935E-02
.698E-02
.457E-02
.451E-02
.519E-02
.873E-02
.251E-01
.543E-01
.863E-01
.209E-01
.582E-01
.981E-01
.405E-01
.855E-01
.330E-01
.829E-01
.354E-01
.902E-01
.474E-01

.9304
.9353
.9394
.9429
.9460
.9487
.9512
.9534
.9554
.9573
.9590
.9606
.9621
.9635
.9694
.9739
.9775
.9804
.9828
.9848
.9864
.9878
.9899
.9915
.9928
.9937
.9945
.9951
.9956
.9960
.9964
.9967
.9969
L9971
.9973
.9975
.9981
.9985
.9987
.9989
.9991
.9991
.9992
.9993
.9993
.9994
.9994
.9994
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9995
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

136

P RPRPRPRPRERPEREREPNDNNDNDNDDNDNDOWWWDS OO

.137E+01
.161E+01
.445E+01
.896E+01
.460E+01
.106E+01
.813E+01
.565E+01
.169E+01
.867E+01
.629E+01
.436E+01
.277E+01
.143E+01
.028E+01
.930E+01
.844E+01
.768E+01
.701E+01
.642E+01
.588E+01
.540E+01

S OO oY 0 O R R RERERERPRREPENDNNDNDWW

.607E-02
.027E-02
.608E-02
.291E-02
.044E-02
.846E-02
.682E-02
.545E-02
.328E-02
.165E-02
.037E-02
.347E-03
.508E-03
.808E-03
.214E-03
.703E-03
.258E-03
.868E-03
.525E-03
.219E-03
.947E-03
.701E-03

P RPRERPRPERPERERENDNNDNDNNDDNDNDOWWWDS OO

.141E+01
.164E+01
.448E+01
.898E+01
.462E+01
.108E+01
.814E+01
.566E+01
.171E+01
.869E+01
.630E+01
L.437E+01
.278E+01
.143E+01
.029E+01
.930E+01
.845E+01
.769E+01
.702E+01
.642E+01
.589E+01
.541E+01

W wwhNhDdDNDNNNRPERPRPRPRPRPROIOOR D WDNDDNDERERE O

.691E-01
.347E+00
.7T7T9E+00
.264E+00
.800E+00
.384E+00
.016E+0Q0
.695E+00
.185E+00
.846E+00
.668E+00
.165E+01
.377E+01
.603E+01
.843E+01
.096E+01
.361E+01
.638E+01
.926E+01
.225E+01
.535E+01
.855E+01

WwwhdhdDNDNNRPERPRPRPRRPRPROIOOR D WDNDDNDERERE O

.686E-01
.347E+00
.7T79E+00
.263E+00
.799E+00
.383E+00
.015E+00
.693E+00
.183E+00
.843E+00
.665E+00
.164E+01
.376E+01
.603E+01
.843E+01
.095E+01
.360E+01
.637E+01
.925E+01
.224E+01
.534E+01
.853E+01

.9996
.9996
.999¢6
.999%¢6
.9996
.9996
.9996
.999%¢6
.999¢6
.9996
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

PARTICLE STOPPING POWER AND RANGE

TISSUE-EQUIVALENT PLASTIC

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
1.688E+02 2.414E+02 4.102E+02 2.736E-06
2.042E+02 2.189E+02 4.231E+02 3.932E-06
2.338E+02 2.007E+02 4.345E+02 5.098E-06
2.597E+02 1.858E+02 4.455E+02 6.235E-06
2.830E+02 1.733E+02 4.563E+02 7.344E-06
3.243E+02 1.536E+02 4.778E+02 9.485E-06
3.604E+02 1.385E+02 4.990E+02 1.153E-05
3.930E+02 1.266E+02 5.196E+02 1.350E-05
4.228E+02 1.169E+02 5.397E+02 1.538E-05
4.505E+02 1.087E+02 5.592E+02 1.720E-05
4.765E+02 1.018E+02 5.783E+02 1.896E-05
5.010E+02 9.583E+01 5.968E+02 2.066E-05
5.571E+02 8.392E+01 6.411E+02 2.470E-05
6.077E+02 7.495E+01 6.827E+02 2.848E-05
6.541E+02 6.791E+01 7.220E+02 3.204E-05
6.971E+02 6.222E+01 7.593E+02 3.542E-05
7.374E+02 5.751E+01 7.949E+02 3.863E-05
7.754E+02 5.354E+01 8.290E+02 4.171E-05
8.115E+02 5.013E+01 8.616E+02 4.467E-05
8.459E+02 4.718E+01 8.930E+02 4.752E-05
9.103E+02 4.231E+01 9.526E+02 ©5.294E-05
9.700E+02 3.843E+01 1.008E+03 5.804E-05
1.026E+03 3.527E+01 1.061E+03 6.287E-05
1.078E+03 3.263E+01 1.111E+03 6.747E-05
1.128E+03 3.040E+01 1.158E+03 7.188E-05
1.175E+03 2.848E+01 1.204E+03 7.611E-05
1.220E+03 2.680E+01 1.247E+03 8.019E-05
1.263E+03 2.534E+01 1.289E+03 8.414E-05
1.305E+03 2.403E+01 1.329E+03 8.796E-05
1.344E+03 2.287E+01 1.367E+03 9.167E-05
1.383E+03 2.183E+01 1.404E+03 9.527E-05
1.419E+03 2.088E+01 1.440E+03 9.879E-05
1.455E+03 2.002E+01 1.475E+03 1.022E-04
1.489E+03 1.923E+01 1.509E+03 1.056E-04
1.646E+03 1.613E+01 1.662E+03 1.213E-04
1.782E+03 1.395E+01 1.796E+03 1.358E-04
1.901E+03 1.232E+01 1.913E+03 1.493E-04
2.005E+03 1.106E+01 2.016E+03 1.620E-04
2.097E+03 1.005E+01 2.107E+03 1.741E-04
2.178E+03 9.218E+00 2.187E+03 1.857E-04
2.249E+03 8.523E+00 2.258E+03 1.970E-04
2.312E+03 7.933E+00 2.320E+03 2.079E-04

PR PR RRPRPRRPR OOO00Jdddann0 s dwWwwwNNMNNNRRERREERE OIS WWN -

MeV

RANGE (p)

.536E-06
.288E-06
.056E-06
.831E-06
.609E-06
.164E-06
.705E-06
.227E-06
.072E-05
.220E-05
.364E-05
.506E-05
.849E-05
.177E-05
.492E-05
.795E-05
.086E-05
.368E-05
.640E-05
.905E-05
.411E-05
.892E-05
.351E-05
.790E-05
.213E-05
.620E-05
.014E-05
.396E-05
.767E-05
.127E-05
.479E-05
.822E-05
.157E-05
.485E-05
.103E-04
.246E-04
.379E-04
.505E-04
.625E-04
.740E-04
.852E-04
.960E-04

DETOUR

.5615
.5819
.5994
.6144
.6276
. 6498
. 6681
.6837
.6971
.7088
L7193
L7287
.7485
.7645
L7778
L7891
.7988
.8074
.8149
.8217
.8333
.8429
.8511
.8581
.8643
.8698
.8746
.8790
.8830
.8866
.8899
.8930
.8958
.8984
.9092
.9173
.9237
.9289
.9332
.9369
. 9401
.9429
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

138

OO OWORFRFRFRPRPRPREPEPEPEPEPEPNDNNDMNDNOWOWS DO II1IJ0OORPRPRERPRERPRERPREPEPEPEPENDNNDNDNDNDNDNDNDNDNDDNDDNDDNDDNDDND

.413E+03
.488E+03
.539E+03
.572E+03
.589E+03
.593E+03
.586E+03
.571E+03
.548E+03
.521E+03
.489E+03
.453E+03
.416E+03
.377E+03
.176E+03
.989E+03
.825E+03
.683E+03
.561E+03
.457E+03
.369E+03
.292E+03
.165E+03
.062E+03
.785E+02
.084E+02
.488E+02
.974E+02
.524E+02
.129E+02
LTTTE+02
L.461E+02
.177E+02
.919E+02
.684E+02
.470E+02
.618E+02
.013E+02
.560E+02
.206E+02
.687E+02
.490E+02
.323E+02
.053E+02
.843E+02
.675E+02
.538E+02
L423E+02
.326E+02
.242E+02
.169E+02
.105E+02
.048E+02
.978E+01
.524E+01
.113E+01
.740E+01

D OO OO0 O FRFRFEFREPRERPENNMNNWWWSDDDDDODOOUOOHIJO0OORFRPRFRPRERPREPEPEPEREPNDNDNDNWWWWWWDD DO O O

.981E+00
.246E+00
.660E+00
.180E+00
.780E+00
.441E+00
.150E+00
.897E+00
.675E+00
.478E+00
.303E+00
.145E+00
.003E+00
.874E+00
.372E+00
.026E+00
.772E+00
.578E+00
.424E+00
.298E+00
.194E+00
.106E+00
.659E-01
.585E-01
.736E-01
.046E-01
L474E-01
.991E-01
.579E-01
.221E-01
.909E-01
.634E-01
.389E-01
.170E-01
.972E-01
.793E-01
.102E-01
.629E-01
.286E-01
.024E-01
.650E-01
.511E-01
.395E-01
.210E-01
.069E-01
.579E-02
.682E-02
.939E-02
.315E-02
.783E-02
.325E-02
.925E-02
.574E-02
.263E-02
.985E-02
.735E-02
.510E-02

OO OVWORFRFRRPRRPRPEPEPEPEPEPEPNDNNDMNDNOWOWS PO J0OORRPRERPRERPRERPREPEPEPREPENDNDNDNDNDNDNDDNDNDNDDNDDNDDNDDNDDN

.420E+03
.494E+03
.545E+03
.577E+03
.594E+03
.598E+03
.590E+03
.575E+03
.552E+03
.524E+03
.492E+03
.456E+03
.419E+03
.380E+03
.178E+03
.991E+03
.826E+03
.684E+03
.562E+03
.459E+03
.371E+03
.294E+03
.166E+03
.063E+03
.793E+02
.091E+02
.494E+02
.980E+02
.530E+02
.134E+02
.781E+02
.466E+02
.181E+02
.923E+02
.688E+02
.474E+02
.621E+02
.016E+02
.562E+02
.208E+02
.689E+02
.492E+02
.324E+02
.054E+02
.844E+02
.676E+02
.539E+02
.424E+02
.326E+02
.243E+02
.170E+02
.106E+02
.049E+02
.984E+01
.529E+01
.118E+01
.744E+01

AU U D WWNNNREPE R R OJODOO0WNNMNERRPEPOOJIJOODUES D WWNNRERERRERREROOJO BB DWLWWWWWNDDNDDNDDN

.290E-04
.493E-04
.692E-04
.887E-04
.080E-04
.273E-04
.465E-04
.659E-04
.854E-04
.051E-04
.250E-04
.452E-04
.657E-04
.866E-04
.963E-04
.165E-04
.477E-04
.903E-04
.145E-03
.310E-03
.487E-03
.675E-03
.083E-03
.532E-03
.023E-03
.553E-03
.123E-03
.730E-03
.376E-03
.058E-03
.777E-03
.533E-03
.324E-03
.150E-03
.001E-02
.091E-02
.590E-02
.172E-02
.834E-02
.575E-02
.285E-02
.252E-02
.291E-02
.585E-02
.216E-01
.501E-01
.812E-01
.150E-01
.514E-01
.904E-01
.319E-01
.759E-01
.223E-01
.712E-01
.225E-01
.761E-01
.322E-01

AU U D WWNNNE R R OJOODO0WNNEROOWOJIJOOODUED®WWNNRERRERREROOOJOB B DSDWLWWWWWNDDNDDNDDNDDND

.170E-04
.372E-04
.570E-04
.764E-04
.957E-04
.149E-04
.341E-04
.534E-04
.729E-04
.926E-04
.125E-04
.326E-04
.531E-04
.739E-04
.835E-04
.035E-04
.346E-04
.771E-04
.131E-03
.297E-03
.474E-03
.661E-03
.069E-03
.518E-03
.008E-03
.538E-03
.107E-03
.715E-03
.360E-03
.042E-03
.761E-03
.516E-03
.306E-03
.132E-03
.994E-03
.089E-02
.588E-02
.170E-02
.832E-02
.572E-02
.281E-02
.247E-02
.287E-02
.579E-02
.215E-01
.500E-01
.811E-01
.149E-01
.513E-01
.903E-01
.318E-01
.757E-01
.222E-01
.710E-01
.223E-01
.759E-01
.319E-01

.9477
.9516
.9548
.9576
.9601
.9623
.9642
.9660
.9676
.9691
.9705
L9717
L9729
.9740
.9785
.9819
.9846
.9866
.9883
.9897
.9908
.9918
.9933
.9943
.9952
.9958
.9963
.9967
.9970
.9973
.9975
L9977
.9979
.9980
.9982
.9983
.9987
.9989
.9991
.9992
.9993
.9994
.9994
.9994
.9995
.9995
.9995
.9995
.9996
.9996
.9996
.9996
.999%¢6
.9996
.9996
.9996
.9996



P O WOowOow-JJoo U Ulhd dWWNDNDNNDNEFE -

.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

P RPRPRPRPRERPEREREPNDNNDNDNDDNDNDOWWWDS OO

.289E+01
.289E+01
.555E+01
.993E+01
.548E+01
.186E+01
.885E+01
.632E+01
.228E+01
.920E+01
.677E+01
.480E+01
.317E+01
.180E+01
.064E+01
.963E+01
.876E+01
.799E+01
.730E+01
.670E+01
.615E+01
.566E+01

S OO oY 0 O R R RERERERPRREPENDNNDNDWW

.642E-02
.055E-02
.631E-02
.311E-02
.062E-02
.861E-02
.695E-02
.556E-02
.337E-02
.172E-02
.044E-02
.410E-03
.561E-03
.852E-03
.251E-03
.737E-03
.292E-03
.902E-03
.557E-03
.249E-03
.974E-03
.726E-03

P RPRERPRPERPERERENDNNDNDNNDDNDNDOWWWDS OO

.293E+01
.292E+01
.558E+01
.995E+01
.550E+01
.187E+01
.887E+01
.634E+01
.230E+01
.921E+01
.678E+01
.481E+01
.318E+01
.181E+01
.064E+01
.964E+01
.876E+01
.799E+01
.731E+01
.670E+01
.615E+01
.566E+01

WwwhNdDNDNNNRPERPRPRPRPRPRPROJIOORWWNDDNDRERE O

.467E-01
.317E+00
.741E+00
.216E+00
.741E+00
.314E+00
.935E+00
.600E+00
.063E+00
.694E+00
.484E+00
.143E+01
.351E+01
.574E+01
.810E+01
.058E+01
.319E+01
.591E+01
.874E+01
.168E+01
.473E+01
.787E+01

WwwhNhDNDNNNRPERPRPRPRPRPRPROIOOORWWNDDNDRERE O

.464E-01
.317E+00
.740E+00
.215E+00
.740E+00
.313E+00
.933E+00
.599E+00
.061E+00
.692E+00
.481E+00
.142E+01
.351E+01
.573E+01
.809E+01
.057E+01
.318E+01
.590E+01
.874E+01
.168E+01
.472E+01
.786E+01

.9996
.9996
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9998
.9998
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ALPHA PARTICLE STOPPING POWER AND RANGE

TISSUE-EQUIVALENT GAS (methane-based)
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

140

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
1.351E+02 2.337E+02 3.688E+02 2.985E-06
1.656E+02 2.124E+02 3.779E+02 4.320E-06
1.913E+02 1.950E+02 3.863E+02 5.629E-06
2.139E+02 1.808E+02 3.947E+02 6.910E-06
2.344E+02 1.688E+02 4.032E+02 8.163E-06
2.707E+402 1.499E+02 4.206E+02 1.059E-05
3.028E+02 1.354E+02 4.382E+02 1.292E-05
3.318E+02 1.239E+02 4.557E+02 1.516E-05
3.584E+02 1.145E+02 4.729E+02 1.731E-05
3.832E+02 1.066E+02 4.899E+02 1.939E-05
4.065E+02 9.992E+01 5.065E+02 2.140E-05
4.286E+02 9.413E+01 5.227E+02 2.334E-05
4.793E+02 8.254E+01 5.619E+02 2.795E-05
5.252E+02 7.379E+01 5.990E+02 3.226E-05
5.674E+02 6.692E+01 6.343E+02 3.631E-05
6.067E+02 6.136E+01 6.680E+02 4.015E-05
6.436E+02 5.675E+01 7.003E+02 4.381E-05
6.785E+02 5.285E+01 7.313E+02 4.730E-05
7.117E+02 4.952E+01 7.612E+02 5.065E-05
7.434E+02 4.662E+01 7.900E+02 5.387E-05
8.031E+02 4.183E+01 8.449E+02 5.999E-05
8.586E+02 3.802E+01 8.966E+02 6.573E-05
9.107E+02 3.491E+01 9.457E+02 7.116E-05
9.601E+02 3.231E+01 9.924E+02 7.632E-05
1.007E+03 3.011E+01 1.037E+03 8.125E-05
1.052E+03 2.821E+01 1.080E+03 8.597E-05
1.095E+03 2.656E+01 1.121E+03 9.051E-05
1.136E+03 2.511E+01 1.161E+03 9.490E-05
1.176E+03 2.383E+01 1.199E+03 9.913E-05
1.214E+03 2.268E+01 1.237E+03 1.032E-04
1.251E+03 2.165E+01 1.273E+03 1.072E-04
1.287E+03 2.071E+401 1.308E+03 1.111E-04
1.322E+03 1.986E+01 1.342E+03 1.149E-04
1.356E+03 1.908E+01 1.375E+03 1.186E-04
1.514E+03 1.602E+01 1.530E+03 1.358E-04
1.655E+03 1.386E+01 1.669E+03 1.514E-04
1.783E+03 1.224E+01 1.795E+03 1.658E-04
1.899E+03 1.099E+01 1.910E+03 1.793E-04
2.006E+03 9.988E+00 2.016E+03 1.920E-04
2.104E+03 9.164E+00 2.113E+03 2.042E-04
2.193E+03 8.475E+00 2.202E+03 2.157E-04
2.275E+03 7.889E+00 2.283E+03 2.269E-04

NNRERRRPRRRERERER OOOOOJdJdJOaNT OB DWWWNNNREEFEREWOOOOD® S WN R

MeV

RANGE (p)

.615E-06
.417E-06
.241E-06
.077E-06
.920E-06
.613E-06
.301E-06
.973E-06
.162E-05
.325E-05
.485E-05
.643E-05
.024E-05
.390E-05
.742E-05
.080E-05
.405E-05
.720E-05
.024E-05
.319E-05
.884E-05
.420E-05
.931E-05
.420E-05
.889E-05
.340E-05
.7T76E-05
.198E-05
.607E-05
.004E-05
.391E-05
.767E-05
.013E-04
.049E-04
.218E-04
.371E-04
.514E-04
.647E-04
.773E-04
.893E-04
.008E-04
.118E-04

DETOUR

.5408
.5595
.5758
.5901
.6027
.6244
. 6425
.6580
.6715
.6834
. 6941
.7038
L7243
.7410
.7550
L7670
L7773
.7864
.7945
.8018
.8142
.8246
.8335
.8411
.8479
.8538
.8591
.8639
.8682
.8722
.8758
.8792
.8822
.8851
.8969
.9058
.9128
.9184
.9231
.9272
.9306
.9337
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.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+00
.250E+00
.500E+00
.750E+00
.000E+00
.250E+00
.500E+00
.750E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0Q0
.500E+00
.000E+00
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02

OO ORRPRPRPRPRPRPERRPRPRNNNNNMNNWOWWOSDNTICNTNTONNTJOOOWORRRLRRPREREERLPRENDNDMOODNDMODODNODNODNODLDNDNDNDNDDNDN

.418E+03
.535E+03
.626E+03
.693E+03
.737E+03
.760E+03
.764E+03
.752E+03
.728E+03
.695E+03
.655E+03
.612E+03
.566E+03
.519E+03
.278E+03
.060E+03
.878E+03
.7127E+03
.602E+03
.494E+03
.403E+03
.323E+03
.191E+03
.085E+03
.982E+02
.260E+02
.646E+02
.117E+02
.656E+02
.249E+02
.888E+02
.565E+02
.274E+02
.011E+02
.7T71E+02
.552E+02
.683E+02
.068E+02
.607E+02
.248E+02
.721E+402
.521E+02
.352E+02
.077E+02
.865E+02
.695E+02
.556E+02
.439E+02
.341E+02
.256E+02
.182E+02
.117E+02
.060E+02
.009E+02
.627E+01
.211E+01
.834E+01

D OO oI J0 OFRFRFEFREPRERPENNNNWWWSDDDDDOODOOUOOH I JO0OORFRPRFRPRFRPREPEPEPREREPNDNDNDNDNDWWWWWDD DO O O

.944E+00
.214E+00
.632E+00
.155E+00
.758E+00
.421E+00
.132E+00
.880E+00
.659E+00
.464E+00
.289E+00
.132E+00
.991E+00
.862E+00
.363E+00
.019E+00
.766E+00
.572E+00
.419E+00
.294E+00
.191E+00
.103E+00
.632E-01
.562E-01
.715E-01
.028E-01
.458E-01
.977E-01
.566E-01
.210E-01
.898E-01
.624E-01
.379E-01
.161E-01
.964E-01
.785E-01
.096E-01
.625E-01
.282E-01
.021E-01
.648E-01
.510E-01
.394E-01
.209E-01
.068E-01
.575E-02
.679E-02
.938E-02
.315E-02
.784E-02
.326E-02
.927E-02
.576E-02
.265E-02
.987E-02
.737E-02
.512E-02

OO ORRPRPRPRPRPRPRERPRPRPRPERNNNNNMNNWOWOSDNTONNTONNTJOOOWORRRERPREREERLRENDNNDMODNDODMOODODNODNODLDNDNDNDNDDNDN

.425E+03
.541E+03
.632E+03
.698E+03
.742E+03
.764E+03
.768E+03
.756E+03
.732E+03
.698E+03
.659E+03
.615E+03
.569E+03
.522E+03
.280E+03
.062E+03
.880E+03
.729E+03
.603E+03
.496E+03
.404E+03
.324E+03
.192E+03
.086E+03
.990E+02
.267E+02
.652E+02
.123E+02
.661E+02
.254E+02
.893E+02
.570E+02
.279E+02
.015E+02
.775E+02
.556E+02
.686E+02
.070E+02
.609E+02
.250E+02
.723E+02
.523E+02
.353E+02
.078E+02
.866E+02
.696E+02
.556E+02
.440E+02
.341E+02
.257E+02
.183E+02
.118E+02
.061E+02
.009E+02
.632E+01
.216E+01
.838E+01

U U D WWNNNEPE R R OJOODO0WNNEROWOOO-JIO U uod ™ WNNMNNRERERRERRFROOJO B BS_DSEDWLWWWWWWNDDNDDN

.481E-04
.682E-04
.876E-04
.063E-04
.247E-04
.428E-04
.609E-04
.790E-04
.972E-04
.156E-04
.343E-04
.532E-04
.725E-04
.922E-04
.964E-04
.118E-04
.389E-04
L7T7T7TE-04
.128E-03
.290E-03
.462E-03
.646E-03
.044E-03
.485E-03
.965E-03
.485E-03
.044E-03
.641E-03
.275E-03
.946E-03
.653E-03
.397E-03
.175E-03
.989E-03
.838E-03
.072E-02
.564E-02
.138E-02
.792E-02
.523E-02
.211E-02
.166E-02
.193E-02
.459E-02
.200E-01
.482E-01
.790E-01
.124E-01
.484E-01
.869E-01
.280E-01
.715E-01
.174E-01
.657E-01
.165E-01
.696E-01
.250E-01

AU U D WWNNNRE R R OJOODO0WNNEROWOOO-IO U ods ™ WNNNDNNRERERRERPRERP OO B DDWLWWWWWWNDNDDNDDN

.329E-04
.530E-04
L7122E-04
.909E-04
.092E-04
.273E-04
.453E-04
.633E-04
.815E-04
.999E-04
.185E-04
.374E-04
.567E-04
.763E-04
.804E-04
.956E-04
.226E-04
.613E-04
.111E-03
.273E-03
.445E-03
.629E-03
.027E-03
.467E-03
.947E-03
.467E-03
.026E-03
.622E-03
.256E-03
.926E-03
.633E-03
.376E-03
.154E-03
.968E-03
.816E-03
.070E-02
.562E-02
.135E-02
.789E-02
.519E-02
.207E-02
.161E-02
.188E-02
.453E-02
.199E-01
.481E-01
.789E-01
.123E-01
.483E-01
.868E-01
.278E-01
.713E-01
.172E-01
.656E-01
.163E-01
.693E-01
.247E-01

.9388
.9430
.9466
.9496
.9522
.9546
.9567
.9587
.9605
.9621
.9637
.9651
.9664
.9677
.9731
.9773
.9805
.9832
.9853
.9870
.9885
.9897
.9915
.9929
.9940
.9948
.9954
.9959
.9964
.9967
.9970
.9972
.9975
.9976
.9978
.9979
.9984
.9987
.9989
.9991
.9992
.9993
.9993
.9994
.9994
.9995
.9995
.9995
.9995
.9995
.9995
.9996
.999%¢6
.9996
.9996
.9996
.9996
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03
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.365E+01
.354E+01
.612E+01
.043E+01
.592E+01
.226E+01
.923E+01
.667E+01
.259E+01
.947E+01
.702E+01
.503E+01
.338E+01
.200E+01
.082E+01
.981E+01
.892E+01
.814E+01
.746E+01
.684E+01
.629E+01
.579E+01

S OO oY 0 O R R RERERERPRREPENDNNDNDWW

.646E-02
.059E-02
.635E-02
.315E-02
.065E-02
.864E-02
.698E-02
.560E-02
.340E-02
.175E-02
.046E-02
.431E-03
.583E-03
.874E-03
.273E-03
.758E-03
.310E-03
.918E-03
.572E-03
.264E-03
.988E-03
.740E-03

P RPRERPRPERPERERENDNNDNDNDDNDNDOWWWDS SOOI

.369E+01
.357E+01
.614E+01
.045E+01
.595E+01
.228E+01
.925E+01
.669E+01
.260E+01
.948E+01
.703E+01
.504E+01
.339E+01
.201E+01
.083E+01
.981E+01
.893E+01
.815E+01
.746E+01
.685E+01
.630E+01
.580E+01

WwwhNdDNDNNNRPERPRPRPRPRPRPROJIOORWWNDDNDRERE O

.363E-01
.303E+00
.722E+00
.193E+00
.713E+00
.280E+00
.895E+00
.554E+00
.003E+00
.619E+00
.392E+00
.132E+01
.338E+01
.559E+01
.793E+01
.039E+01
.297E+01
.567E+01
.848E+01
.140E+01
.441E+01
.753E+01

WwwhNhDNDNNNRPERPRPRPRPRPRPROIOOORWWNDDNDRERE O

.359E-01
.302E+00
.722E+00
.192E+00
.712E+00
.279E+00
.893E+00
.553E+00
.001E+00
.616E+00
.389E+00
.131E+01
.338E+01
.559E+01
.792E+01
.038E+01
.297E+01
.566E+01
.847E+01
.139E+01
.441E+01
.752E+01

.9996
.9996
.999¢6
.999%¢6
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
.9997
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.000E-03
.500E-03
.000E-03
.500E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-03
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.250E-02
.500E-02
.750E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-02
.500E-02
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01
.250E-01
.500E-01
.750E-01
.000E-01

PARTICLE STOPPING POWER AND RANGE

COMPACT (ICRU)

alpha particle (helium ion) kinetic energy,
electronic stopping power, MeV cm2/g
nuclear stopping power, MeV cm2/g

total stopping power, MeV cm2/g

csda range, g/cm2

projected range, g/cm2

detour factor

STOP (e) STOP (n) STOP (t) RANGE (c)
1.259E+02 1.777E+402 3.035E+02 3.783E-06
1.526E+02 1.632E+02 3.158E+02 5.391E-06
1.750E+02 1.511E+02 3.262E+02 6.949E-06
1.948E+02 1.410E+02 3.357E+02 8.459E-06
2.125E+02 1.324E+02 3.449E+02 9.928E-06
2.441E+02 1.185E+02 3.626E+02 1.276E-05
2.718E+02 1.078E+02 3.796E+02 1.545E-05
2.968E+02 9.921E+01 3.960E+02 1.803E-05
3.198E+02 9.210E+01 4.118E+02 2.051E-05
3.411E+02 8.610E+01 4.272E+02 2.289E-05
3.612E+02 8.097E+01 4.422E+02 2.519E-05
3.802E+02 7.651E+01 4.567E+02 2.741E-05
4.238E+02 6.752E+01 4.913E+02 3.269E-05
4.631E+02 6.068E+01 5.238E+02 3.762E-05
4.993E+02 5.526E+01 5.546E+02 4.225E-05
5.330E+02 5.084E+01 5.838E+02 4.664E-05
5.646E+02 4.716E+01 6.118E+02 5.083E-05
5.945E+02 4.404E+01 6.385E+02 5.483E-05
6.228E+02 4.136E+01 6.642E+02 5.866E-05
6.499E+02 3.902E+01 6.889E+02 6.236E-05
7.008E+02 3.513E+01 7.360E+02 6.938E-05
7.481E+02 3.202E+01 7.801E4+02 7.597E-05
7.924E+02 2.947E+01 8.219E+02 8.221E-05
8.342E+02 2.733E+01 8.615E+02 8.816E-05
8.737E+02 2.552E+01 8.993E+02 9.383E-05
9.114E+02 2.395E+01 9.354E+02 9.929E-05
9.474E+02 2.258E+01 9.700E+02 1.045E-04
9.819E+02 2.138E+01 1.003E+03 1.096E-04
1.015E+03 2.031E+01 1.035E+03 1.145E-04
1.047E+03 1.935E+01 1.066E+03 1.193E-04
1.078E+03 1.848E+01 1.096E+03 1.239E-04
1.107E+403 1.770E+01 1.125E+03 1.284E-04
1.136E+03 1.699E+01 1.153E+03 1.328E-04
1.164E+03 1.634E+01 1.180E+03 1.371E-04
1.291E+03 1.375E+01 1.305E+03 1.572E-04
1.401E+403 1.193E+01 1.413E+03 1.756E-04
1.498E+03 1.056E+01 1.509E+03 1.927E-04
1.584E+03 9.494E+00 1.594E+03 2.088E-04
1.660E+03 8.638E+00 1.669E+03 2.241E-04
1.727E+03 7.934E+00 1.735E+03 2.388E-04
1.787E+03 7.344E+00 1.794E+03 2.530E-04
1.839E+03 6.842E+00 1.846E+03 2.667E-04

NMNNNMNNNNRFREFRPRPRPRPRRERPRPRPRPRPERPRPR OO0 ODDMWWONNMNMNRERERRPRRROJIOWDNDRE

MeV

RANGE (p)

.806E-06
.675E-06
.562E-06
.458E-06
.360E-06
.170E-06
.974E-06
.076E-05
.253E-05
.428E-05
.601E-05
.770E-05
.184E-05
.582E-05
.966E-05
.337E-05
.695E-05
.043E-05
.380E-05
.708E-05
.338E-05
.938E-05
.512E-05
.062E-05
.592E-05
.104E-05
.599E-05
.080E-05
.546E-05
.000E-04
.044E-04
.087E-04
.130E-04
.171E-04
.366E-04
.545E-04
.713E-04
.871E-04
.022E-04
.167E-04
.307E-04
.442E-04

DETOUR

L4776
.4962
.5126
.5270
.5399
.5621
.5809
.5971
.6113
.6240
.6354
. 6458
.6680
.6864
.7020
.7154
L7271
L7374
.7467
.7550
.7694
.7816
.7920
.8011
.8091
.8163
.8226
.8284
.8337
.8385
.8429
.8470
.8508
.8544
.8690
.8801
.8889
.8961
.9022
.9073
.9119
.9158

143



P ©O©WOWOowow-JJoo U ulddWWNNNNRPERPRPRFRPRPRPOOOOIJooOOudDdwwhDhDNDNDNERERPREPREREOOOOWDWODWIJoo o b b W

.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E-01
.500E-01
.000E+0QO
.250E+00
.500E+00
.750E+00
.000E+0QO0
.250E+00
.500E+00
.750E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+0QO
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+0QO0
.500E+00
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.500E+01
.750E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+01
.500E+01
.000E+02
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.926E+03
.991E+03
.039E+03
.072E+03
.092E+03
.103E+03
.105E+03
.100E+03
.089E+03
.075E+03
.056E+03
.035E+03
.011E+03
.986E+03
.846E+03
.705E+03
.576E+03
.460E+03
.358E+03
.271E+03
.196E+03
.130E+03
.020E+03
.316E+02
.594E+02
.988E+02
.474E+02
.029E+02
.640E+02
.297E+02
.991E+02
.717E+02
.471E+02
.247E+02
.043E+02
.856E+02
.113E+02
.584E+02
.186E+02
.875E+02
.417E+02
.244E+02
.095E+02
.855E+02
.668E+02
.519E+02
.396E+02
.293E+02
.206E+02
.131E4+02
.065E+02
.008E+02
.566E+01
.110E+01
.699E+01
.328E+01
.991E+01

BRSSO I ~JO0 ORFRFRPRPRERPEREPNNDMNNDNOWOWWWRRR D PPOCDTOOOODDJO0ORFRFRFRPRERERPRERPRENDNNDNDNDNDOWWWWWDS OO

.031E+00
.403E+00
.902E+00
.491E+00
.148E+00
.857E+00
.606E+00
.388E+00
.197E+00
.027E4+00
.876E+00
.740E+00
.617E+00
.505E+00
.071E+00
.771E+00
.551E+00
.382E+00
.248E+00
.138E+00
.048E+00
.712E-01
.486E-01
.548E-01
.805E-01
.202E-01
.701E-01
.279E-01
.917E-01
.604E-01
.330E-01
.089E-01
.874E-01
.681E-01
.508E-01
.350E-01
.743E-01
.328E-01
.025E-01
.795E-01
.465E-01
.343E-01
.240E-01
.076E-01
.519E-02
.538E-02
.745E-02
.088E-02
.536E-02
.065E-02
.658E-02
.303E-02
.991E-02
.715E-02
.468E-02
.246E-02
.045E-02
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.932E+03
.997E+03
.044E+03
.076E+03
.096E+03
.106E+03
.108E+03
.103E+03
.093E+03
.078E+03
.059E+03
.038E+03
.014E+03
.989E+03
.848E+03
.707E+03
.577E+03
.461E+03
.359E+03
.272E+03
.197E+03
.131E+03
.021E+03
.324E+02
.601E+02
.994E+02
.479E+02
.035E+02
.645E+02
.301E+02
.995E+02
.722E+02
.474E+02
.250E+02
.046E+02
.859E+02
.115E+02
.586E+02
.188E+02
.877E+02
.419E+02
.245E+02
.096E+02
.856E+02
.669E+02
.520E+02
.397E+02
.294E+02
.207E+02
.131E+02
.066E+02
.008E+02
.571E+01
.114E+01
.704E+01
.333E+01
.995E+01
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.931E-04
.186E-04
.433E-04
.676E-04
.915E-04
.153E-04
.390E-04
.628E-04
.866E-04
.106E-04
.347E-04
.591E-04
.838E-04
.088E-04
.391E-04
.798E-04
.032E-03
.197E-03
.374E-03
.565E-03
.768E-03
.983E-03
.449E-03
.962E-03
.521E-03
.124E-03
.771E-03
.461E-03
.193E-03
.966E-03
.780E-03
.633E-03
.527E-03
.046E-02
.143E-02
.244E-02
.805E-02
.458E-02
.199E-02
.026E-02
.929E-02
.003E-02
.156E-02
.070E-01
.354E-01
.668E-01
.012E-01
.384E-01
.785E-01
.213E-01
.669E-01
.151E-01
.660E-01
.196E-01
.757E-01
.345E-01
.957E-01
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.704E-04
.957E-04
.202E-04
.443E-04
.682E-04
.918E-04
.154E-04
.391E-04
.628E-04
.867E-04
.108E-04
.351E-04
.597E-04
.846E-04
.146E-04
.551E-04
.007E-03
.172E-03
.349E-03
.539E-03
.741E-03
.956E-03
.422E-03
.934E-03
.493E-03
.096E-03
.742E-03
.431E-03
.162E-03
.935E-03
.748E-03
.601E-03
.494E-03
.043E-02
.140E-02
.241E-02
.801E-02
.454E-02
.194E-02
.020E-02
.922E-02
.995E-02
.148E-02
.069E-01
.353E-01
.667E-01
.010E-01
.383E-01
.783E-01
.211E-01
.666E-01
.148E-01
.657E-01
.192E-01
.754E-01
.341E-01
.953E-01

.9226
.9281
.9328
.9368
.9403
.9435
.9463
.9488
.9511
.9533
.9552
.9571
.9587
.9603
.9669
.9718
.9757
.9789
.9814
.9835
.9852
.9867
.9890
.9907
.9920
.9931
.9939
.9945
.9951
.9955
.9959
.9962
.9965
.9967
.9969
L9971
.9978
.9982
.9984
.9986
.9988
.9989
.9990
.9991
.9991
.9992
.9992
.9992
.9993
.9993
.9993
.9993
.9993
.9993
.9994
.9994
.9994
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.250E+02
.500E+02
.750E+02
.000E+02
.250E+02
.500E+02
.750E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+02
.500E+02
.000E+03

FRPRPRPRERRERPREPRPEPRPERERNDDNDNDNDNDNDOWWWDNSDSO T O

.678E+01
.770E+01
.103E+01
.591E+01
.185E+01
.855E+01
.580E+01
.349E+01
.979E+01
.696E+01
.473E+01
.293E+01
.143E+01
.018E+01
.910E+01
.818E+01
.737E+01
.667E+01
.604E+01
.548E+01
.498E+01
.452E+01

S OO oI O O RFRERPRRREREERENDNDDNDW

.274E-02
.750E-02
.372E-02
.086E-02
.862E-02
.682E-02
.533E-02
.409E-02
.212E-02
.064E-02
.475E-03
.544E-03
.7T79E-03
.140E-03
.598E-03
.133E-03
.728E-03
.373E-03
.059E-03
.780E-03
.531E-03
.306E-03

FRPRPRPRERRERPEPRPEPRPEREDDNDNNDNDNDNDWWWDSDSO T O

.681E+01
.7T73E+01
.106E+01
.593E+01
.187E4+01
.856E+01
.582E+01
.350E+01
.980E+01
.698E+01
.474E+01
.294E+01
.144E+01
.018E+01
.911E4+01
.819E+01
.738E+01
.667E+01
.604E+01
.548E+01
.498E+01
.453E+01

S wwwdhdhdNNRPERPRPRERRFROOO WNDNDERE -

.039E+00
.443E+00
.905E+00
.422E+00
.993E+00
.616E+00
.289E+00
.011E+00
.597E+00
.363E+00
.030E+01
.240E+01
.466E+01
.706E+01
.961E+01
.229E+01
.511E+01
.805E+01
.111E4+01
.428E+01
.756E+01
.095E+01

S wwwdhdhdNNREPE R R RO WNDNDRE -

.039E+00
.442E+00
.904E+00
.421E+00
.991E+00
.614E+00
.287E+00
.009E+00
.594E+00
.359E+00
.030E+01
.240E+01
.465E+01
.706E+01
.960E+01
.228E+01
.510E+01
.803E+01
.109E+01
.426E+01
.755E+01
.094E+01

.9994
.9994
.9994
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.9995
.999%6
.9996
.9996
.999%6
.999%6
.999%6
.9996
.9996
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Fhoton Energy, MeW
HYDROGEN
Z =1
Energy n/p Hen/ P
(MeV) (cm?/g) (cm?/qg)

1.00000E-03 7.217E+00 6.820E+00

1.50000E-03 2.148E+00 1.752E+00

2.00000E-03 1.059E+00 6.643E-01

3.00000E-03 5.612E-01 1.693E-01

4.00000E-03 4.546E-01 6.549E-02

5.00000E-03 4.193E-01 3.278E-02

6.00000E-03 4.042E-01 1.996E-02

8.00000E-03 3.914E-01 1.160E-02

1.00000E-02 3.854E-01 9.849E-03

1.50000E-02 3.764E-01 1.102E-02

2.00000E-02 3.695E-01 1.355E-02

3.00000E-02 3.570E-01 1.863E-02

4.00000E-02 3.458E-01 2.315E-02

5.00000E-02 3.355E-01 2.709E-02

6.00000E-02 3.260E-01 3.053E-02

8.00000E-02 3.091E-01 3.620E-02

1.00000E-01 2.944E-01 4.063E-02

1.50000E-01 2.651E-01 4.813E-02
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.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

NNDNWWdsOOUoOYORHR P RERERRERREREREREDNDDN

.429E-01
.112E-01
.893E-01
.729E-01
.599E-01
.405E-01
.263E-01
.129E-01
.027E-01
.769E-02
.921E-02
.806E-02
.049E-02
.498E-02
.746E-02
.254E-02
.539E-02
.153E-02

FENNDNDWWWS Ooororor o g gl

.254E-02
.695E-02
.860E-02
.900E-02
.875E-02
.739E-02
.556E-02
.311E-02
.075E-02
.650E-02
.992E-02
.523E-02
.174E-02
.905E-02
.515E-02
.247E-02
.837E-02
.606E-02
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Fhotaon Energy, MeW
HELIUM
Z = 2
Energy n/p Hen/ P
(MeV) (cm?/qg) (cm?/qg)
1.00000E-03 ©6.084E+01 ©6.045E+01
1.50000E-03 1.676E+01 1.638E+01
2.00000E-03 6.863E+00 6.503E+00
3.00000E-03 2.007E+00 1.681E+00
4.00000E-03 9.329E-01 6.379E-01
5.00000E-03 5.766E-01 3.061E-01
6.00000E-03 4.195E-01 1.0671E-01
8.00000E-03 2.933E-01 ©6.446E-02
1.00000E-02 2.476E-01 3.260E-02
1.50000E-02 2.092E-01 1.246E-02
2.00000E-02 1.960E-01 9.410E-03
3.00000E-02 1.838E-01 1.003E-02
4.00000E-02 1.763E-01 1.190E-02
5.00000E-02 1.703E-01 1.375E-02
6.00000E-02 1.651E-01 1.544E-02
8.00000E-02 1.562E-01 1.826E-02
1.00000E-01 1.486E-01 2.047E-02
1.50000E-01 1.336E-01 2.424E-02
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.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

PR RERPRPRPNDNNDND WS OOy J 00 o0 -

.224E-01
.064E-01
.535E-02
.707E-02
.054E-02
.076E-02
.362E-02
.688E-02
.173E-02
L422E-02
.503E-02
.949E-02
.577E-02
.307E-02
.940E-02
.703E-02
.363E-02
.183E-02

O ORFRFRFEPRPRERPENDNDNDNDNDNDNDDNDDNDDNDDN

.647E-02
.868E-02
.951E-02
.971E-02
.959E-02
.890E-02
.797E-02
.674E-02
.555E-02
.343E-02
.019E-02
.790E-02
.622E-02
.493E-02
.308E-02
.183E-02
.948E-03
.914E-03

149



Z = 6. CARBON, GRAFPHITE
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Fhotaon Energy, Mel
CARBON, GRAPHITE
Z = 06
Energy pn/p Hen/ P
(MeV) (cm?/q) (cm?/g)
1.00000E-03 2.211E+03 2.209E+03
1.50000E-03 7.002E+02 ©6.990E+02
2.00000E-03 3.026E+02 3.016E+02
3.00000E-03 9.033E+01 8.963E+01
4.00000E-03 3.778E+01 3.723E+01
5.00000E-03 1.912E+01 1.866E+01
6.00000E-03 1.095E+01 1.054E+01
8.00000E-03 4.576E+00 4.242E+00
1.00000E-02 2.373E+00 2.078E+00
1.50000E-02 8.071E-01 5.627E-01
2.00000E-02 4.420E-01 2.238E-01
3.00000E-02 2.562E-01 ©6.614E-02
4.00000E-02 2.076E-01 3.343E-02
5.00000E-02 1.871E-01 2.397E-02
6.00000E-02 1.753E-01 2.098E-02
8.00000E-02 1.610E-01 2.037E-02
1.00000E-01 1.514E-01 2.147E-02
1.50000E-01 1.347E-01 2.449E-02
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.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

PR ERENMNNDNDWWS OOOoToyJ 0o oo -

.229E-01
.066E-01
.546E-02
.715E-02
.058E-02
.076E-02
.361E-02
.690E-02
.179E-02
.442E-02
.562E-02
.047E-02
.708E-02
.469E-02
.154E-02
.959E-02
.698E-02
.575E-02

FR R RPRPRRONNODOONDNDNDNNN

.655E-02
.870E-02
.950E-02
.969E-02
.956E-02
.885E-02
.792E-02
.669E-02
.551E-02
.345E-02
.048E-02
.849E-02
.710E-02
.607E-02
.468E-02
.380E-02
.258E-02
.198E-02
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Fhotaon Energy, MeW
ALUMINUM
Z = 13
Energy n/p Hen/ P
(MeV) (cm?/q) (cm?/g)

1.00000E-03 1.185E+03 1.183E+03
1.50000E-03 4.022E+02 4.001E+02
1.55960E-03 3.621E+02 3.600E+02
1.55960E-03 3.957E+03 3.829E+03
2.00000E-03 2.263E+03 2.204E+03
3.00000E-03 7.880E+02 7.732E+02
4.00000E-03 3.605E+02 3.545E+02
5.00000E-03 1.934E+02 1.902E+02
6.00000E-03 1.153E+02 1.133E+02
8.00000E-03 5.033E+01 4.918E+01
1.00000E-02 2.623E+01 2.543E+01
1.50000E-02 7.955E+00 7.487E+00
2.00000E-02 3.441E+00 3.094E+00
3.00000E-02 1.128E+00 8.778E-01
4.00000E-02 5.685E-01 3.601E-01
5.00000E-02 3.681E-01 1.840E-01
6.00000E-02 2.778E-01 1.099E-01
8.00000E-02 2.018E-01 5.511E-02
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.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

NN DNDNDNDNWWS OOy J 0 O F

.704E-01
.378E-01
.223E-01
.042E-01
.276E-02
.445E-02
.802E-02
.841E-02
.146E-02
.496E-02
.006E-02
.324E-02
.541E-02
.106E-02
.836E-02
.655E-02
.437E-02
.318E-02
.195E-02
.168E-02

P RPRPRPRPRPRERRERRERPNDNNDNDNDNDNNDNDNDNDNDNDNDW

.794E-02
.827E-02
.745E-02
.816E-02
.862E-02
.868E-02
.851E-02
.778E-02
.686E-02
.565E-02
.451E-02
.266E-02
.024E-02
.882E-02
.795E-02
.739E-02
.678E-02
.650E-02
.631E-02
.633E-02
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Fhotaon Energy, MeW
SILICON
Z = 14
Energy n/p Hen/ P
(MeV) (cm?/q) (cm?/g)

1.00000E-03 1.570E+03 1.567E+03
1.50000E-03 5.355E+02 5.331E+02
1.83890E-03 3.092E+02 3.070E+02
1.83890E-03 3.192E+03 3.059E+03
2.00000E-03 2.777E+03 2.669E+03
3.00000E-03 9.784E+02 9.516E+02
4.00000E-03 4.529E+02 4.427E+02
5.00000E-03 2.450E+02 2.400E+02
6.00000E-03 1.470E+02 1.439E+02
8.00000E-03 6.468E+01 6.313E+01
1.00000E-02 3.389E+01 3.289E+01
1.50000E-02 1.034E+01 9.794E+00
2.00000E-02 4.464E+00 4.076E+00
3.00000E-02 1.436E+00 1.164E+00
4.00000E-02 7.012E-01 4.782E-01
5.00000E-02 4.385E-01 2.430E-01
6.00000E-02 3.207E-01 1.434E-01
8.00000E-02 2.228E-01 6.896E-02
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.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

NN DNDNDDNDWWS OOy J 000 ©ORE R~ R~

.835E-01
.448E-01
.275E-01
.082E-01
.614E-02
.748E-02
.077E-02
.082E-02
.361E-02
.688E-02
.183E-02
.480E-02
.678E-02
.240E-02
.967E-02
.788E-02
.574E-02
L.462E-02
.352E-02
.338E-02

P RPRPRPRPRERRERRERNDNDDNDNDNDNDNDNDNDDNDNDWDS

.513E-02
.086E-02
.905E-02
.932E-02
.968E-02
.971E-02
.951E-02
.875E-02
.778E-02
.652E-02
.535E-02
.345E-02
.101E-02
.963E-02
.878E-02
.827E-02
.773E-02
.753E-02
.746E-02
.757E-02
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Fhotaon Energy, MeW
CALCIUM
Z = 20
Energy n/p Hen/ P
(MeV) (cm?/q) (cm?/g)

1.00000E-03 4.867E+03 4.861E+03
1.50000E-03 1.714E+03 1.710E+03
2.00000E-03 7.999E+02 7.966E+02
3.00000E-03 2.676E+02 2.650E+02
4.00000E-03 1.218E+02 1.197E+02
4.03810E-03 1.187E+02 1.166E+02
4.03810E-03 1.023E+03 8.887E+02
5.00000E-03 6.026E+02 5.373E+02
6.00000E-03 3.731E+02 3.387E+02
8.00000E-03 1.726E+02 1.600E+02
1.00000E-02 9.341E+01 8.744E+01
1.50000E-02 2.979E+01 2.804E+01
2.00000E-02 1.306E+01 1.220E+01
3.00000E-02 4.080E+00 3.665E+00
4.00000E-02 1.830E+00 1.538E+00
5.00000E-02 1.019E+00 7.822E-01
6.00000E-02 6.578E-01 4.520E-01
8.00000E-02 3.656E-01 1.958E-01
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.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

NDNDODDNDDNDWWWWS OUTOoToyJow o WwWHE R~ EFEDN

.571E-01
.674E-01
.376E-01
.116E-01
.783E-02
.851E-02
.148E-02
.122E-02
.388E-02
.709E-02
.207E-02
.524E-02
.780E-02
.395E-02
.170E-02
.035E-02
.892E-02
.839E-02
.838E-02
.903E-02

NN NERERENDNNDNNDNNDNDNDNDNDNDWWWWS

.085E-01
.876E-02
.639E-02
.146E-02
.060E-02
.019E-02
.979E-02
.884E-02
.780E-02
.650E-02
.532E-02
.352E-02
.147E-02
.052E-02
.007E-02
.992E-02
.997E-02
.022E-02
.088E-02
.140E-02
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TRON
7 = 26
Energy n/p Hen/ P
(MeV) (cm?/q) (cm?/g)

1.00000E-03 9.085E+03 9.052E+03
1.50000E-03 3.399E+03 3.388E+03
2.00000E-03 1.626E+03 1.620E+03
3.00000E-03 5.576E+02 5.535E+02
4.00000E-03 2.567E+02 2.536E+02
5.00000E-03 1.398E+02 1.372E+02
6.00000E-03 8.484E+01 8.265E+01
7.11200E-03 5.319E+01 5.133E+01
7.11200E-03 4.076E+02 2.978E+02
8.00000E-03 3.056E+02 2.316E+02
1.00000E-02 1.706E+02 1.369E+02
1.50000E-02 5.708E+01 4.896E+01
2.00000E-02 2.568E+01 2.260E+01
3.00000E-02 8.176E+00 7.251E+00
4.00000E-02 3.629E+00 3.155E+00
5.00000E-02 1.958E+00 1.638E+00
6.00000E-02 1.205E+00 9.555E-01
8.00000E-02 5.952E-01 4.104E-01
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.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01
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.717E-01
.964E-01
.460E-01
.099E-01
.400E-02
.414E-02
.704E-02
.699E-02
.995E-02
.350E-02
.883E-02
.265E-02
.621E-02
.312E-02
.146E-02
.057E-02
.991E-02
.994E-02
.092E-02
.224E-02

NDNNDNNERERRNNNDNDNDNDNDNDNDWWS <IN

.177E-01
.961E-02
.825E-02
.361E-02
.039E-02
.914E-02
.836E-02
.714E-02
.603E-02
.472E-02
.360E-02
.199E-02
.042E-02
.990E-02
.983E-02
.997E-02
.050E-02
.108E-02
.221E-02
.292E-02

159



Z = 2%, COFPER
10°
10*
(o]
- 10°
(o]
=
L8]
a 10%
S
=
[H
=
- 10"
(]
=
= 10°
107"
1'3_2 L1111 11111 111 111 111
13 1072 107" 10° 10" 102
Fhotaon Energy, MeW
COPPER
Z = 29
Energy n/p Hen/ P
(MeV) (cm?/qg) (cm?/qg)
1.00000E-03 1.057E4+04 1.049E+04
1.04695E-03 9.307E+03 9.241E+03
1.09610E-03 8.242E+03 8.186E+03
L1 1.09610E-03 9.347E+03 9.282E+03
1.50000E-03 4.418E+03 4.393E+03
2.00000E-03 2.154E+03 2.142E+03
3.00000E-03 7.488E+02 7.430E+02
4.00000E-03 3.473E+02 3.432E4+02
5.00000E-03 1.899E+02 1.86606E+02
6.00000E-03 1.156E+02 1.128E+02
8.00000E-03 5.255E+01 5.054E+01
8.97890E-03 3.829E+01 3.652E+01
K 8.97890E-03 2.784E+02 1.824E+02
1.00000E-02 2.159E+02 1.484E+02
1.50000E-02 7.405E+01 5.788E+01
2.00000E-02 3.379E+01 2.788E+01
3.00000E-02 1.092E+01 9.349E+00
4.00000E-02 4.862E+00 4.163E+00
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.00000E-02
.00000E-02
.00000E-02
.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01
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.613E+00
.593E+00
.630E-01
.584E-01
.217E-01
.559E-01
.119E-01
.413E-02
.362E-02
.625E-02
.605E-02
.901E-02
.261E-02
.803E-02
.205E-02
.599E-02
.318E-02
.177E-02
.108E-02
.074E-02
.103E-02
.247E-02
.408E-02
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.192E+00
.290E+00
.581E-01
.949E-01
.027E-01
.781E-02
.617E-02
.121E-02
.933E-02
.826E-02
.681E-02
.562E-02
.428E-02
.316E-02
.160E-02
.023E-02
.989E-02
.998E-02
.027E-02
.100E-02
.174E-02
.309E-02
.387E-02
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GERMANIUM
Z = 32
Energy n/p Hen/ P
(MeV) (cm?/g) (cm?/qg)
1.00000E-03 1.893E+03 1.887E+03
1.10304E-03 1.502E+03 1.496E+03
1.21670E-03 1.190E+03 1.185E+03
L3 1.21670E-03 4.389E+03 4.343E+03
1.23215E-03 4.734E+03 4.684E+03
1.24780E-03 4.974E+03 4.922E+03
L2 1.24780E-03 ©6.698E+03 6.622E+03
1.32844E-03 6.348E+03 6.279E+03
1.41430E-03 5.554E+03 5.495E+03
L1l 1.41430E-03 6.287E+03 6.221E+03
1.50000E-03 5.475E+03 5.420E+03
2.00000E-03 2.711E+03 2.688E+03
3.00000E-03 9.613E+02 9.527E+02
4.00000E-03 4.497E+02 4.445E+02
5.00000E-03 2.472E+02 2.433E+4+02
6.00000E-03 1.509E+4+02 1.477E+02
8.00000E-03 6.890E+01 ©6.660E+01
1.00000E-02 3.742E+01 3.564E+01
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.11031E-02
.11031E-02
.50000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

WWWWwwWwWwWwWwwddh > JO0OORFREFENOOONWOOYR DB ORFRDN

.811E+01
.981E+02
.152E+01
.222E+01
.385E+01
.207E+00
.335E+00
.023E+00
.501E-01
.550E-01
.491E-01
.661E-01
.131E-01
.327E-02
.212E-02
.452E-02
.426E-02
L727E-02
.101E-02
.657E-02
.086E-02
.524E-02
.275E-02
.158E-02
.107E-02
.103E-02
.156E-02
.340E-02
.528E-02
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.653E+01
.157E+02
.256E+01
.178E+01
.126E+01
.152E+00
.759E+00
.642E+00
.184E-01
.803E-01
.288E-01
.865E-02
.891E-02
.193E-02
.930E-02
.790E-02
.618E-02
.489E-02
.353E-02
.242E-02
.094E-02
.977E-02
.962E-02
.987E-02
.027E-02
.120E-02
.208E-02
.364E-02
.452E-02
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Fhotaon Energy, MeW
TUNGSTEN
Z = 74
Energy n/p Hen/ P
(MeV) (cm?/q) (cm?/g)
1.00000E-03 3.683E+03 3.671E+03
1.50000E-03 1.643E+03 1.632E+03
1.80920E-03 1.108E+03 1.097E+03
M5 1.80920E-03 1.327E+03 1.311E+03
1.84014E-03 1.911E+03 1.883E+03
1.87160E-03 2.901E+03 2.853E+03
M4 1.87160E-03 3.170E+03 3.116E+03
2.00000E-03 3.922E+03 3.853E+03
2.28100E-03 2.828E+03 2.781E+03
M3 2.28100E-03 3.279E+03 3.226E+03
2.42350E-03 2.833E+03 2.786E+03
2.57490E-03 2.445E+03 2.407E+03
M2 2.57490E-03 2.599E+03 2.558E+03
2.69447E-03 2.339E+03 2.301E+03
2.81960E-03 2.104E+03 2.071E+03
Ml 2.81960E-03 2.194E+03 2.160E+03
3.00000E-03 1.902E+03 1.873E+03
4.00000E-03 9.564E+02 9.405E+02
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.00000E-03
.00000E-03
.00000E-03
.00000E-02
.02068E-02
.02068E-02
.08548E-02
.15440E-02
.15440E-02
.18186E-02
.20998E-02
.20998E-02
.50000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.95250E-02
.95250E-02
.00000E-02
.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01
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.534E+02
.514E+02
.705E+02
.691E+01
.201E+01
.334E+02
.983E+02
.689E+02
.312E+02
.268E+02
.065E+02
.382E+02
.389E+02
.573E+01
.273E+01
.067E+01
.949E+00
.713E+00
.552E+00
.123E+01
.810E+00
.438E+00
.581E+00
.844E-01
.238E-01
.925E-01
.378E-01
.093E-01
.066E-02
.618E-02
.577E-02
.000E-02
.433E-02
.075E-02
.038E-02
.103E-02
.210E-02
L472E-02
.747E-02
.384E-02
.893E-02
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.423E+02
.428E+02
.643E+02
.204E+01
.724E+01
.966E+02
.684E+02
.444E+02
.889E+02
.797E+02
.699E+02
.948E+02
.172E+02
.697E+01
.991E+01
.240E+00
.050E+0Q0
.070E+00
.049E+00
.212E+00
.879E+00
.100E+0Q0
.378E-01
.913E-01
.973E-01
.100E-01
.440E-02
.673E-02
.028E-02
.276E-02
.761E-02
.484E-02
.256E-02
.236E-02
.363E-02
.510E-02
.649E-02
.886E-02
.072E-02
.360E-02
.475E-02
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Fhotaon Energy, MeW
LEAD
Z = 82
Energy n/p Hen/ P
(MeV) (cm?/q) (cm?/g)
1.00000E-03 5.210E+03 5.197E+03
1.50000E-03 2.356E+03 2.344E+03
2.00000E-03 1.285E+03 1.274E+03
2.48400E-03 8.006E+02 7.895E+02
M5 2.48400E-03 1.397E+03 1.366E+03
2.53429E-03 1.726E+03 1.682E+03
2.58560E-03 1.944E+03 1.895E+03
M4 2.58560E-03 2.458E+03 2.390E+03
3.00000E-03 1.965E+03 1.913E+03
3.06640E-03 1.857E+03 1.808E+03
M3 3.06640E-03 2.146E+03 2.090E+03
3.30130E-03 1.796E+03 1.748E+03
3.55420E-03 1.496E+03 1.459E+03
M2 3.55420E-03 1.585E+03 1.546E+03
3.69948E-03 1.442E+03 1.405E+03
3.85070E-03 1.311E+03 1.279E+03
M1 3.85070E-03 1.368E+03 1.335E+03
4.00000E-03 1.251E+03 1.221E+03
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.00000E-03
.00000E-03
.00000E-03
.00000E-02
.30352E-02
.30352E-02
.50000E-02
.52000E-02
.52000E-02
.55269E-02
.58608E-02
.58608E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.80045E-02
.80045E-02
.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01
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.304E+02
.672E+02
.287E+02
.306E+02
.701E+01
.621E+02
.116E+02
.078E+02
.485E+02
.416E+02
.344E+02
.548E+02
.636E+01
.032E+01
.436E+01
.041E+00
.021E+00
.419E+00
.910E+00
.683E+00
.549E+00
.014E+00
.985E-01
.031E-01
.323E-01
.614E-01
.248E-01
.870E-02
.102E-02
.876E-02
.222E-02
.606E-02
.234E-02
.197E-02
.272E-02
.391E-02
.675E-02
.972E-02
.658E-02
.206E-02
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.124E+02
.546E+02
.207E+02
.247E+02
.270E+01
.291E+02
.100E+01
.807E+01
.131E+02
.083E+02
.032E+02
.180E+02
.899E+01
.536E+01
.211E+01
.740E+00
.149E+00
.916E+00
.482E+00
.160E+00
.976E+00
.056E+00
.870E-01
.455E-01
.370E-01
.128E-02
.819E-02
.644E-02
.654E-02
.988E-02
.640E-02
.360E-02
.322E-02
.449E-02
.600E-02
.744E-02
.989E-02
.181E-02
.478E-02
.595E-02
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Fhotaon Energy, MeW
URANIUM
Z = 92
Energy n/p Hen/ P
(MeV) (cm?/q) (cm?/g)
1.00000E-03 6.626E+03 6.612E+03
1.02220E-03 6.375E+03 6.360E+03
1.04490E-03 6.127E+03 6.112E+03
N3 1.04490E-03 6.519E+03 6.504E+03
1.15314E-03 5.446E+03 5.431E+03
1.27260E-03 4.526E+03 4.511E+03
N2 1.27260E-03 4.589E+03 4.575E+03
1.35409E-03 4.065E+03 4.051E+03
1.44080E-03 3.598E+03 3.584E+03
N1 1.44080E-03 3.668E+03 3.654E+03
1.50000E-03 3.382E+03 3.368E+03
2.00000E-03 1.865E+03 1.852E+03
3.00000E-03 7.692E+02 7.578E+02
3.55170E-03 5.257E+02 5.151E+02
M5 3.55170E-03 1.266E+03 1.220E+03
3.63859E-03 1.188E+03 1.142E+03
3.72760E-03 1.112E+03 1.072E+03
M4 3.72760E-03 1.582E+03 1.517E+03
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.00000E-03
.30340E-03
.30340E-03
.00000E-03
.18220E-03
.18220E-03
.36198E-03
.54800E-03
.54800E-03
.00000E-03
.00000E-03
.00000E-02
.50000E-02
.71663E-02
.71663E-02
.00000E-02
.09476E-02
.09476E-02
.13487E-02
.17574E-02
.17574E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-01
.15606E-01
.15606E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01
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.329E+03
.110E+03
.292E+03
.891E+02
.118E+02
.611E+02
.915E+02
.282E+02
.592E+02
.284E+02
.108E+02
.791E+02
.528E+01
.663E+01
.070E+02
.106E+01
.300E+01
.838E+01
.515E+01
.023E+01
.222E+01
.128E+01
.983E+01
.121E+01
.035E+00
.395E+00
.954E+00
.378E+00
.893E+00
.591E+00
.298E+00
.192E-01
.922E-01
.976E-01
.490E-01
.016E-01
.896E-02
.370E-02
.587E-02
.878E-02
.447E-02
.392E-02
.463E-02
.583E-02
.879E-02
.195E-02
.927E-02
.512E-02
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.277E+03
.068E+03
.242E+03
.569E+02
.825E+02
.301E+02
.632E+02
.022E+02
.322E+02
.062E+02
.989E+02
.711E+02
.084E+01
.293E+01
.980E+01
.496E+01
.914E+01
.222E+01
.959E+01
.715E+01
.487E+01
.149E+01
.576E+01
.034E+00
.678E+00
.695E+00
.502E+00
.027E+00
.382E+00
.083E+00
.746E-01
.050E-01
.732E-01
.152E-01
.494E-02
.574E-02
.241E-02
.351E-02
.891E-02
.523E-02
.434E-02
.546E-02
.689E-02
.829E-02
.068E-02
.259E-02
.552E-02
L.662E-02
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Photon Energy. Mel
AIR, DRY (NEAR SEA LEVEL)
Energy p/p Hen/ P
(MeV) (cm?/g) (cm?/qg)
1.00000E-03 3.606E+03 3.599E+03
1.50000E-03 1.191E+03 1.188E+03
2.00000E-03 5.279E+02 5.262E+02
3.00000E-03 1.625E+02 1.614E4+02
3.20290E-03 1.340E+02 1.330E+4+02
18 3.20290E-03 1.485E+02 1.460E+4+02
4.00000E-03 7.788E+01 7.636E+01
5.00000E-03 4.027E+01 3.931E+01
©6.00000E-03 2.341E+01 2.270E+01
8.00000E-03 9.921E+00 9.446E+00
1.00000E-02 5.120E4+00 4.742E+00
1.50000E-02 1.614E+00 1.334E+00
2.00000E-02 7.779E-01 5.389E-01
3.00000E-02 3.538E-01 1.537E-01
4.00000E-02 2.485E-01 ©6.833E-02
5.00000E-02 2.080E-01 4.098E-02
6.00000E-02 1.875E-01 3.041E-02
8.00000E-02 1.662E-01 2.407E-02
1.00000E-01 1.541E-01 2.325E-02
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.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01
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.356E-01
.233E-01
.067E-01
.549E-02
.712E-02
.055E-02
.074E-02
.358E-02
.687E-02
.175E-02
.447E-02
.581E-02
.079E-02
.751E-02
.522E-02
.225E-02
.045E-02
.810E-02
.705E-02
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.496E-02
.672E-02
.872E-02
.949E-02
.966E-02
.953E-02
.882E-02
.789E-02
.666E-02
.547E-02
.345E-02
.057E-02
.870E-02
.740E-02
.647E-02
.525E-02
.450E-02
.353E-02
.311E-02
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Fhotaon Energy, MeW
WATER, LIQUID
Energy pn/p Hen/ P
(MeV) (cm?/g) (cm?/qg)

1.00000E-03 4.078E+03 4.065E+03
1.50000E-03 1.376E+03 1.372E+03
2.00000E-03 ©6.173E+02 6.152E+02
3.00000E-03 1.929E+02 1.917E4+02
4.00000E-03 8.278E+01 8.191E+4+01
5.00000E-03 4.258E+01 4.188E+01
6.00000E-03 2.464E+01 2.405E+01
8.00000E-03 1.037E+01 9.915E+00
1.00000E-02 5.329E+00 4.944E+00
1.50000E-02 1.673E+00 1.374E+00
2.00000E-02 8.096E-01 5.503E-01
3.00000E-02 3.756E-01 1.557E-01
4.00000E-02 2.683E-01 ©6.947E-02
5.00000E-02 2.269E-01 4.223E-02
6.00000E-02 2.059E-01 3.190E-02
8.00000E-02 1.837E-01 2.597E-02
1.00000E-01 1.707E-01 2.546E-02
1.50000E-01 1.505E-01 2.764E-02
2.00000E-01 1.370E-01 2.967E-02
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.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01
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.186E-01
.061E-01
.687E-02
.956E-02
.865E-02
.072E-02
.323E-02
.754E-02
.942E-02
.969E-02
.403E-02
.031E-02
.770E-02
.429E-02
.219E-02
.941E-02
.813E-02
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.192E-02
.2 79E-02
.299E-02
.284E-02
.206E-02
.103E-02
.965E-02
.833E-02
.608E-02
.281E-02
.066E-02
.915E-02
.806E-02
.658E-02
.566E-02
.441E-02
.382E-02
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Fhotaon Energy, MeW
CONCRETE, ORDINARY
Energy p/p Hen/ P
(MeV) (cm?/g) (cm?/qg)
1.00000E-03 3.466E+03 3.456E+03
1.03542E-03 3.164E+03 3.156E+03
1.07210E-03 2.889E+03 2.880E+03
11 1.07210E-03 2.978E+03 2.968E+03
1.18283E-03 2.302E+03 2.295E+03
1.30500E-03 1.775E4+03 1.769E+03
12 1.30500E-03 1.781E+03 1.775E+03
1.50000E-03 1.227E4+03 1.223E+03
1.55960E-03 1.104E+03 1.100E+03
13 1.55960E-03 1.176E+03 1.169E+03
1.69350E-03 9.419E4+02 9.365E+02
1.83890E-03 7.525E+02 7.482E+02
14 1.83890E-03 1.631E+03 1.587E+03
2.00000E-03 1.368E+03 1.333E+03
3.00000E-03 4.046E+02 4.552E4+02
3.60740E-03 2.804E+02 2.751E4+02
19 3.60740E-03 2.911E+02 2.844E+02
4.00000E-03 2.188E+02 2.139E+4+02
4.03810E-03 2.131E+02 2.084E+02
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.03810E-03
.00000E-03
.00000E-03
.11200E-03
.11200E-03
.00000E-03
.00000E-02
.50000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01
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.520E+02
.401E+02
.401E+01
.187E+01
.415E+01
.878E+01
.045E+01
.351E+00
.806E+00
.601E-01
.058E-01
.412E-01
.660E-01
.014E-01
.738E-01
.436E-01
.282E-01
.097E-01
.783E-02
.915E-02
.236E-02
.227E-02
.495E-02
.807E-02
.288E-02
.557E-02
.701E-02
.217E-02
.908E-02
.697E-02
.432E-02
.278E-02
.096E-02
.030E-02
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.415E+02
.348E+02
.094E+01
.995E+01
.153E+01
.689E+01
.937E+01
.855E+00
.462E+00
.157E-01
.995E-01
.563E-01
.554E-02
.050E-02
.649E-02
.897E-02
.868E-02
.969E-02
.024E-02
.033E-02
.015E-02
.940E-02
.843E-02
.716E-02
.595E-02
.395E-02
.120E-02
.951E-02
.840E-02
.763E-02
.669E-02
.617E-02
.559E-02
.539E-02
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Fhoton Energy. MeW
PLASTIC SCINTILLATOR (VINYLTOLUENE)
Energy n/p Hen/ P
(MeV) (cm?/g) (cm?/qg)
1.00000E-03 2.024E+03 2.022E+03
1.50000E-03 6.409E+02 ©6.397E+02
2.00000E-03 2.770E+02 2.760E+02
3.00000E-03 8.270E+01 8.203E+01
4.00000E-03 3.461E+01 3.407E4+01
5.00000E-03 1.753E+01 1.707E+01
6.00000E-03 1.005E+01 9.650E+00
8.00000E-03 4.220E+00 3.883E+00
1.00000E-02 2.204E+00 1.903E+00
1.50000E-02 7.705E-01 5.158E-01
2.00000E-02 4.358E-01 2.059E-01
3.00000E-02 2.647E-01 ©6.210E-02
4.00000E-02 2.194E-01 3.256E-02
5.00000E-02 1.997E-01 2.424E-02
6.00000E-02 1.881E-01 2.180E-02
8.00000E-02 1.736E-01 2.172E-02
1.00000E-01 1.635E-01 2.310E-02
1.50000E-01 1.458E-01 2.650E-02
2.00000E-01 1.331E-01 2.876E-02
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.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

P ERPNNMDNDNDWWS OO J00 O

.155E-01
.034E-01
.443E-02
.732E-02
.668E-02
.894E-02
.166E-02
.611E-02
.810E-02
.848E-02
.282E-02
.907E-02
.641E-02
.290E-02
.069E-02
.770E-02
.624E-02

FRPRPRPRPRPRPRERPEPRPEPRPDDNDNDNDOWWWWWW

.110E-02
.197E-02
.218E-02
.204E-02
.128E-02
.027E-02
.894E-02
.766E-02
.542E-02
.214E-02
.992E-02
.835E-02
.718E-02
.558E-02
.455E-02
.309E-02
.236E-02
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Fhotaon Energy, MeW
GLASS, LEAD
Energy n/p Hen/ P
(MeV) (cm?/g) (cm?/qg)
1.00000E-03 4.816E+03 4.804E+03
1.15026E-03 3.619E+03 3.607E+03
1.32310E-03 2.704E+03 2.693E+03
33 L3 1.32310E-03 2.713E+03 2.702E+03
1.34073E-03 2.639E+03 2.628E+03
1.35860E-03 2.567E+03 2.556E+03
33 L2 1.35860E-03 2.571E+03 2.560E+03
1.50000E-03 2.088E+03 2.078E+03
1.52650E-03 2.012E+03 2.002E+03
33 L1 1.52650E-03 2.014E+03 2.004E+03
1.67543E-03 1.646E+03 1.636E+03
1.83890E-03 1.339E+03 1.330E+03
14 K 1.83890E-03 1.573E+03 1.552E+03
2.00000E-03 1.316E+03 1.298E+03
2.48400E-03 8.026E+02 7.897E+02
82 M5 2.48400E-03 1.251E+03 1.223E+03
2.53429E-03 1.488E+03 1.451E+03
2.58560E-03 1.641E+03 1.600E+03
82 M4 2.58560E-03 2.027E+03 1.973E+03
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82 M3

82 M2

82 M1

22 K

33 K

82 L3

82 L2

82 L1

NH—RRFRPOONODD WNRERE R RPFRPOOODODD WNEHRERPRPROOONUPDd WNRFRPRPREPREPREPEPRERPRERPREPREPREPPOODUGR ®SDLWLDWWWWWWW

.00000E-03
.06640E-03
.06640E-03
.30130E-03
.55420E-03
.55420E-03
.69948E-03
.85070E-03
.85070E-03
.00000E-03
.96640E-03
.96640E-03
.00000E-03
.00000E-03
.00000E-03
.00000E-02
.18667E-02
.18667E-02
.24372E-02
.30352E-02
.30352E-02
.50000E-02
.52000E-02
.52000E-02
.55269E-02
.58608E-02
.58608E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.80045E-02
.80045E-02
.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

G ddhPwwwbdhbhdhogoooooOorH—RrRFRFRPRWOWIRERE OO HRFFWLOORRPNMNOREREF PR OORFROODODODODRRFRFRWODOUDOUDORLRRFRFRRERERRERERRERE

.596E+03
.508E+03
.726E+03
.440E+03
.199E+03
.266E+03
.150E+03
.045E+03
.088E+03
.945E+02
.875E+02
.924E+02
.828E+02
.715E+02
.808E+02
.029E+02
.666E+01
.707E+01
.625E+01
.288E+01
.244E+02
.557E+01
.266E+01
.132E+02
.080E+02
.025E+02
.178E+02
.568E+01
.305E+01
.093E+01
.134E+00
.843E+00
.869E+00
.483E+00
.824E+00
.216E+00
.550E+00
.820E-01
.297E-01
.984E-01
.429E-01
.138E-01
L421E-02
.914E-02
.826E-02
.208E-02
.568E-02
.082E-02
.938E-02
.919E-02
.958E-02
.108E-02
.295E-02
.768E-02
.165E-02

W wWwhNhDNDNDDNDNDNDNDNDNW OO REREMMPORPRPEP R OO, OO JOOOOODMMUUDOODOODORF WOOUUDOUODOR,EFEFRFRRERRRERERE

.555E+03
.469E+03
.681E+03
.404E+03
.170E+03
.235E+03
.122E+03
.020E+03
.062E+03
.709E+02
.733E+02
.T72E+02
.678E+02
.612E+02
.744E+02
.821E+01
.288E+01
.308E+01
.580E+01
.937E+01
.927E+01
.991E+01
.766E+01
.649E+01
.279E+01
.888E+01
.998E+01
.252E+01
.927E+01
.198E+00
.118E+00
.152E+00
.458E+00
.129E+00
.639E+00
.498E+00
.042E-01
.508E-01
.934E-01
.114E-01
.676E-02
.918E-02
.246E-02
.468E-02
.931E-02
.636E-02
.373E-02
.281E-02
.343E-02
.439E-02
.540E-02
.724E-02
.878E-02
.137E-02
.257E-02
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(KODAK TYPE AA)
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1077

107" 100
Fhotan Energy.

et/

PHOTOGRAPHIC EMULSION

(KODAK TYPE AA)

Energy n/p Hen/ P
(MeV) (cm®/g) (cm®/q)
1.00000E-03 4.155E+03 4.148E+03
1.50000E-03 1.541E+03 1.536E+03
1.54990E-03 1.420E+03 1.415E+03
35 L3 1.54990E-03 2.169E+03 2.151E+03
1.57278E-03 2.025E+03 2.008E+03
1.59600E-03 1.927E+03 1.911E+03
35 L2 1.59600E-03 2.263E+03 2.241E+03
1.68644E-03 2.003E+03 1.985E+03
1.78200E-03 1.736E+03 1.720E+03
35 L1 1.78200E-03 1.853E+03 1.835E+03
2.00000E-03 1.392E+03 1.378E+03
3.00000E-03 4.936E+02 4.880E+02
3.35110E-03 3.698E+02 3.651E+02
47 L3 3.35110E-03 6.361E+02 6.179E+02
3.43632E-03 5.966E+02 5.798E+02
3.52370E-03 5.596E+02 5.439E+02
47 L2 3.52370E-03 6.862E+02 6.633E+02
3.66203E-03 6.236E+02 6.022E+02
3.80580E-03 5.651E+02 5.470E+02
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47 L1

35 K

47 K

NEP RO WNREPRERPRRFRPOONUDD WNEPE RO WNNNRERERREREOOOOU W

.80580E-03
.00000E-03
.00000E-03
.00000E-03
.00000E-03
.00000E-02
.34737E-02
.34737E-02
.50000E-02
.00000E-02
.55140E-02
.55140E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

WNDNNWWWWDOUOOUTOJOORPREPEPNORFEDNWIREREDNORFRE WSADNDSORE WU O

.211E+02
.496E+02
.078E+02
.906E+02
.859E+01
.857E+01
.166E+01
.958E+01
.752E+01
.754E+01
.135E+00
.293E+01
.508E+01
.044E+00
.889E+00
.400E+00
.147E+00
.720E-01
.962E-01
.927E-01
.2T74E-01
.037E-01
.075E-02
.210E-02
.057E-02
.281E-02
.587E-02
.090E-02
.429E-02
L727E-02
.372E-02
.171E-02
.049E-02
.933E-02
.900E-02
.939E-02
.026E-02

NN NDODNDNDNNDNNNNODNNDNNDNNDNDNLWWWORE S IFRENOR IR DNWNSOREREDNU O

.003E+02
.317E+02
.985E+02
.849E+02
.565E+01
.663E+01
.044E+01
.300E+01
.593E+01
.308E+01
.074E+00
.061E+01
.007E+00
.392E+00
.608E+00
.661E+00
.915E-01
.412E-01
.586E-01
.527E-02
.670E-02
.709E-02
.339E-02
.147E-02
.923E-02
.768E-02
.610E-02
.483E-02
.302E-02
.116E-02
.038E-02
.009E-02
.003E-02
.024E-02
.062E-02
.150E-02
.210E-02
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MUSCLE, SKELETAL (ICRU-44)
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Photon Energy. Mel
MUSCLE, SKELETAL (ICRU-44)
Energy p/p Hen/ P
(MeV) (cm?/g) (cm?/qg)
1.00000E-03 3.719E4+03 3.709E+03
1.03542E-03 3.393E+03 3.383E+03
1.07210E-03 3.094E+03 3.085E+03
11 K 1.07210E-03 3.100E+03 3.091E+03
1.50000E-03 1.251E4+03 1.247E+03
2.00000E-03 5.594E+02 5.574E+02
2.14550E-03 4.581E+02 4.564E+02
15 K 2.14550E-03 4.626E+02 4.606E+02
2.30297E-03 3.776E+02 3.762E+02
2.47200E-03 3.085E+02 3.069E+02
16 K 2.47200E-03 3.140E+02 3.121E+02
2.64140E-03 2.597E+02 2.579E+02
2.82240E-03 2.145E+02 2.130E+02
17 K 2.82240E-03 2.160E+02 2.143E+02
3.00000E-03 1.812E+02 1.7906E+4+02
3.60740E-03 1.057E+02 1.046E+02
19 K 3.60740E-03 1.100E+02 1.083E+02
4.00000E-03 8.127E+01 7.992E+01
5.00000E-03 4.206E+01 4.116E4+01
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.00000E-03
.00000E-03
.00000E-02
.50000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

P ERPNMNNMMNDNWWWrODNDTIJOORPRRPRERPRERPRERPENDNDNDWOOERE O RN

.446E+01
.037E+01
.356E+00
.693E+00
.205E-01
.783E-01
.685E-01
.262E-01
.048E-01
.823E-01
.693E-01
.492E-01
.358E-01
.176E-01
.052E-01
.598E-02
.874E-02
.793E-02
.007E-02
.265E-02
.701E-02
.896E-02
.931E-02
.369E-02
.000E-02
.741E-02
.401E-02
.192E-02
.915E-02
.786E-02

P RPRERPEPRPEPRPEPENDNNDNNDNNDNDOWOWWWWWNDNDNDNNDNDWS IR O SODN

.377E+01
.888E+00
.964E+00
.396E+00
.638E-01
.610E-01
.192E-02
.349E-02
.258E-02
.615E-02
.544E-02
.745E-02
.942E-02
.164E-02
.249E-02
.269E-02
.254E-02
.177E-02
.074E-02
.938E-02
.808E-02
.584E-02
.259E-02
.045E-02
.895E-02
.786E-02
.639E-02
.547E-02
.421E-02
.361E-02
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SOFT (ICRU FOUR—COMPOMNEMT)
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Fhoton Energy. MeW
TISSUE, SOFT (ICRU FOUR-COMPONENT)
Energy n/p Hen/ P
(MeV) (cm?/g) (cm?/qg)

1.00000E-03 3.829E+03 3.818E+03
1.50000E-03 1.286E+03 1.283E+03
2.00000E-03 5.755E+02 5.736E+02
3.00000E-03 1.792E+02 1.781E+02
4.00000E-03 7.681E+01 7.598E+01
5.00000E-03 3.947E+01 3.880E+01
6.00000E-03 2.283E+01 2.226E+01
8.00000E-03 9.604E+00 9.163E+00
1.00000E-02 4.937E+00 4.564E+00
1.50000E-02 1.558E4+00 1.266E+00
2.00000E-02 7.61l6E-01 5.070E-01
3.00000E-02 3.604E-01 1.438E-01
4.00000E-02 2.609E-01 ©6.474E-02
5.00000E-02 2.223E-01 3.987E-02
6.00000E-02 2.025E-01 3.051E-02
8.00000E-02 1.813E-01 2.530E-02
1.00000E-01 1.688E-01 2.501E-02
1.50000E-01 1.490E-01 2.732E-02
2.00000E-01 1.356E-01 2.936E-02
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.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

P ERPNNMDNDNDWWOODJ00 O

.175E-01
.051E-01
.593E-02
.870E-02
.789E-02
.003E-02
.262E-02
.699E-02
.893E-02
.929E-02
.367E-02
.998E-02
.739E-02
.400E-02
.191E-02
.913E-02
.785E-02

PR R RPRPRPONODODODDWWWWWW

.161E-02
.247E-02
.267E-02
.252E-02
.175E-02
.073E-02
.937E-02
.806E-02
.582E-02
.258E-02
.044E-02
.894E-02
.785E-02
.638E-02
.546E-02
.420E-02
.360E-02
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TISSUE-EQUIVALENT GAS

(METHANE BASED)

186

Energy n/p Hen/ P
(MeV) (cm®/g) (cm®/q)
1.00000E-03 2.993E+03 2.986E+03
1.50000E-03 9.878E+02 9.854E+02
2.00000E-03 4.376E+02 4.361E+02
3.00000E-03 1.347E+02 1.338E+02
4.00000E-03 5.734E+01 5.665E+01
5.00000E-03 2.935E+01 2.878E+01
6.00000E-03 1.694E+01 1.645E+01
8.00000E-03 7.124E+00 6.730E+00
1.00000E-02 3.679E+00 3.338E+00
1.50000E-02 1.197E+00 9.207E-01
2.00000E-02 6.129E-01 3.685E-01
3.00000E-02 3.177E-01 1.063E-01
4.00000E-02 2.431E-01 5.002E-02
5.00000E-02 2.132E-01 3.278E-02
6.00000E-02 1.972E-01 2.663E-02
8.00000E-02 1.790E-01 2.380E-02
1.00000E-01 1.675E-01 2.430E-02
1.50000E-01 1.486E-01 2.714E-02
2.00000E-01 1.355E-01 2.930E-02
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.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

P ERPNNMDNDNDWWOODJ00 O

.174E-01
.051E-01
.594E-02
.871E-02
.790E-02
.004E-02
.264E-02
.700E-02
.890E-02
.919E-02
.351E-02
.976E-02
.711E-02
.363E-02
.146E-02
.855E-02
.717E-02

PR R RPRPRPONODODODDWWWWWW

.161E-02
.248E-02
.269E-02
.254E-02
.177E-02
.075E-02
.938E-02
.809E-02
.583E-02
.254E-02
.035E-02
.881E-02
.767E-02
.614E-02
.516E-02
.383E-02
.318E-02
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Photon Energy. Mel
BONE, CORTICAL (ICRU-44)
Energy n/p Hen/ P
(MeV) (cm?/g) (cm?/qg)
1.00000E-03 3.781E+03 3.772E+03
1.03542E-03 3.452E+03 3.444E+03
1.07210E-03 3.150E+03 3.143E+03
11 1.07210E-03 3.156E+03 3.149E+03
1.18283E-03 2.434E4+03 2.429E+03
1.30500E-03 1.873E+03 1.869E+03
12 1.30500E-03 1.883E+03 1.878E+03
1.50000E-03 1.295E+03 1.291E+03
2.00000E-03 5.8069E+02 5.846E+02
2.14550E-03 4.824E+02 4.803E+02
15 2.14550E-03 7.114E+02 6.961E+02
2.30297E-03 5.916E+02 5.789E+02
2.47200E-03 4.907E+02 4.805E+02
16 2.47200E-03 4.962E+02 4.857E+02
3.00000E-03 2.958E+02 2.897E+4+02
4.00000E-03 1.331E+02 1.303E+4+02
4.03810E-03 1.296E+02 1.269E+02
20 4.03810E-03 3.332E+02 3.006E+02
5.00000E-03 1.917E+02 1.757E+02
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.00000E-03
.00000E-03
.00000E-02
.50000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-02
.00000E-01
.50000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E-01
.00000E+00
.25000E+00
.50000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+01
.50000E+01
.00000E+01

NN NDNNDNNDNNWW,rOOUOOTIO OO RFRPFREFRENDNWRORE ODND O

.171E+02
.323E+01
.851E+01
.032E+00
.001E+00
.331E+00
.655E-01
.242E-01
.148E-01
.229E-01
.855E-01
.480E-01
.309E-01
.113E-01
.908E-02
.022E-02
.332E-02
.308E-02
.566E-02
.871E-02
.346E-02
.607E-02
.745E-02
.257E-02
.946E-02
.734E-02
.467E-02
.314E-02
.132E-02
.068E-02

P RPRERPEPRPEPRPEPRPERPNNDMNDNDNDNWOWWWWWLWWSIOIOEN SR WODN SR

.085E+02
.987E+01
.680E+01
.388E+00
.601E+00
.070E+00
.507E-01
.336E-01
.400E-01
.896E-02
.585E-02
.183E-02
.003E-02
.032E-02
.069E-02
.073E-02
.052E-02
.973E-02
.875E-02
.745E-02
.623E-02
L421E-02
.145E-02
.975E-02
.864E-02
.788E-02
.695E-02
.644E-02
.587E-02
.568E-02
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