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•   fewer degrees-of-freedom 
•   open question: mechanism for q2  formation? 

Problem:  symmetric CQM predicts many 
more states than observed (in πN scattering)  

1. diquark model  

2. not all states have been found 
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6 *CEBAF: Continuous Electron Beam Accelerator Facility 
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    Linearly polarization gives access to six more density matrix elements 
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The Beam Asymmetry is determined by fitting the ratio  
PERP-PARA/PERP+PARA for each Cos Θcm and Eγ bin, to a 
cosine 2φ like function.  

  BEAM ASYMMETRY EXTRACTION 





AZIMUTHAL DISTRIBUTIONS HELICITY FRAME  
1.3 GeV, PARA 



(φ-Φ) DISTRIBUTIONS 
1.3 GeV, PARA 



(φ-Φ) DISTRIBUTIONS 
1.7 GeV, PARA 



(φ+Φ) DISTRIBUTIONS 
1.5 GeV, PARA 



(φ+Φ) DISTRIBUTIONS 
1.3 GeV, PARA 



•   conducting MC Acceptance studies  
•   extracting the acceptance dependent SDMEs and comparing to Σ  
•   recooking g8b dataset (will increase statistics 2 to 3x) 
•   analyzing omegas off LH2 and LD2 (g8b and g13b) 

•   
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The differen1al cross sec1on of the γn → KSΛ reac1on 
using the g13a data set collected by the CLAS detector 
system at Jefferson Laboratory.  
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•  A photon excites or exchanges a boson with the neutron inside the 
deuteron producing a neutral kaon and lambda  

•  The missing mass of the spectator proton is used to iden1fy the KSL 
events for development of the cross sec1on 

•  The kaon decays to a π+π- 

–  Branching ra1o (Frac1on Γi/Γ) of 0.642  
–  Path length of ~ 3 cm 

•  The lambda decays to ππ- 

–  Branching ra1o of 0.639 
–  Path length of ~ 7 cm 
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•  Channels with similar final‐state par1cles

– γn → π+π-π-p  (non‐resonant phase space) 
– γn → K+π-π-p (misiden1fied Kaon) 

•  Resonant channels with the KSΛ plus an extra par1cle  
–  γn → KSΣ0 → KSΛγ 
–  γn → KSΣ* → KSΛπ  

–  γn → KSΛ* → KSΛπ  
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•  To select the inclusive 
KSΛ events: 3σ cuts 
were placed on the 
invariant mass peaks 

1.108 < M(p,π-) < 1.122 

0.485 < M(π+,π-) < 0.51 
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•  Event Position Timing Corrections 

•  The tagger databank stores the 1me of 
the photon from the center of the 
target 

•  The vertex for each par1cle from the 
event databank is constructed tracking 
assuming it came from the vertex  

•  For KSL the precise determina1on of 
the vertex requires more advance 
reconstruc1on 

•  The correct photon is then selected 
from the tagger bank based on a 
correc1on using the new vertex 
informa1on 
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•  The life1me distribu1on is 
deter‐mined from the path 
lengths 

•  Fits to the curves give the 
range of the most reliable 
par1cle life1mes  

•  Short life1mes challenges 
–  Detector resolu1on 
–  Longer life1mes have low 

sta1s1cs 

•  Decays outside start counter 
Measured (ns)  PDG (ns) 

KS  0.095 ± 0.006  0.090 

Λ 0.286 ± 0.018  0.263 

Method 2 
Method 1 

Method 2 
Method 1 
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•  Exclusive KsΛ and KsΣ0 
yields can be extracted by 
fi^ng the MM(KsΛ)  

•  Background from higher 
states can be suppressed by 
a cut on the MM(Ks) as 
calculated by assuming the 
target neutron was at rest 
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•  Eγ = energy of the photon  
•  θKo = angle between the photon and Ko in the center-of-mass frame 
•  Ar = atomic weight of the target 
•  ρ = target density  
•  L = target length 
•  NA = Avogadro’s number 
•  φ = photon flux in the given photon energy bin 
•  Y = experimental yield 
•  A = simulated acceptance 
•  YCF = yield correction factor 
•  Γ =  the ratios of the total widths of the reconstructed particles Ks and Λ to the widths of the decay 

channels (inverse of the Branching Ratios) 



•  The fsgen so`ware package was used for the event genera1on 

•  Generated events are passed to the GSIM rou1nes 

•  The gpp package was used to correct for the well established inefficiencies 
of the sub‐detector systems 

•  The simulated data is cooked and analyzed same way as the experimental 
data 

•  The results are 
compared with the 
known generated events 
to produce the 
acceptances 

•  Loss in acceptance in the 
backward region is due 
to loss of L par1cles in 
the forward “blind” nose 
region  
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•  Theore1cal kaon cross sec1ons were 
detailed in H. Yamamura et al.,    
Phys. Rev. C 61, 014001 (1999) 

•  Solid line was the theory 
proposed 1999 and the dashed 
line was from 1997 

•  The posi1ve kaon channels have 
been well measured and are in 
agreement with the theory 

•  Theory for the neutral kaon channels 
vary significantly 
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