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Differential Cross Section
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Polarisation Observables:
the Beam Asymmetry ¥
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Nucl.Phys.A 675, 217c (2000)
Phys.Rev. C 71, 054004 (2005)
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> : Actual Status

Theoretical Results:

Experimental Results:
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w photoproduction at GRAAL

1. free proton - radiative decay (B.R. 8.5%)
YHPp—wHp; w— 70+

2. free proton - 3 pion decay (B.R. 89.2%)
Yy+p—=w+p; w—at+70 + 7~

3. quasi free proton - radiative decay (B.R. 8.5%)
v+ p(n) = w+ p(n); w— 70+

4. quasi free neutron - radiative decay (B.R. 8.5%)
v+ n(p) = w+ n(p) ; w— 70+
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The final state nucleon identification
In the laboratory frame:

o~

PI\-Iesun 4 B, = (Ew; pé, p%, pfy)
& Pr = (Mr;0,0,0)
22 ﬁb ::(E@;pzvpivpi)
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Proton

Mniss v = \/(E, + My — pR)? — (052 — (Oh)? — (E, + PR
| Energy | Central Detector | Forward Detector |

Proton YES YES
Neutron NO YES
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The radiative decay: events reconstruction

« 3 vinthe BGO
+ 2~inthe BGO + 1 ~ forward

energy assigned by energy conservation

(v.v,7) system: E.; pX, pl, PZ,

Kinematic reconstruction:

In the center-of-mass frame:
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The radiative decay: events selection e protwon

Competitive reactions:

cy+p—= (AT +70 )0+ 70+ p
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The 3-pion decay: events reconstruction
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The 3-pion decay: fitting procedure

Competitive reactions:

cy+poat 4+l +p cy+pontpoat+70 41T +p

Pre-cleaning of the data-set:

1. Mt 70,2y < 2GeV 2. 100MeV < M_o < 170MeV
200 | 225 |
175 | 200 | fit performed bin-by-bin:
150 | 175 | « 2 polarization states
125 | 150 | « 4 energy bins

125 - 5 polar angle (67%)) bins

1o 100 | - 16 azimuthal angle (¢.)
75 | 75 | bins
50 | 50 | Gaussian: w events
25 | 25 3 order polynomial: background

0 L L L 0 - - > (1% order polynomial in the last
0.6 0.675 0.75 0.825 0.9 0.6 0.6875 0.775 0.8625 0.95 energy bin)

Proton's Missing Mass (GeV) Proton's Missing Mass (GeV)
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The radiative decay: events SelectiOn (quasi-free nucleon)
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[ |
v+ p — w + p: the beam asymmetry -
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v+ gfN — w + gfN: the beam asymmetry

quasi-free proton:

quasi-free neutron:
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17/18



universitétbonnl

Conclusions

- high statistics measurement of X for the reaction ¥ + p — w + p from the
complete GRAAL data-set:
— w — 79 4 ~: event selection
— w— 7t + 70 4 7~ fitting procedure
— agreement between the two decay modes

— data well described by Zhao model — | P13(1720)

- measurement of X for the reaction off the quasi-free proton target

— w — 79 4 ~: event selection
— agreement with the free proton results
— quasi-free neutron data — results of free neutron target

- first measurement of X for w photoproduction off neutron

— w — 79 4 4: event selection
— results affected by higher statistical error (w.r.t. proton)
— completely different angular distributions (w.r.t. proton):
small (or compatible with 0) for 6 € (0°,90°);
positive for 6%, ~ 120°
— change of sign in X forseen by Zhao (but opposite w.r.t. data)
— theoretical interpretation still missing
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