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Polariza6on	  Observables	  T	  and	  F	  
in	  the	  γp	  -‐>	  π0p	  Reac6on	  



Polariza6on	  Observables	  
For	  the	  single-‐pion	  photoproduc6on	  reac6on,	  with	  a	  polarized	  photon	  beam	  
and	  a	  polarized	  target,	  the	  available	  observables	  are	  listed.	  	  

1	  



The	  g9b	  experiment	  
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The	   g9b	   Experimental	   data	   were	   taken	   between	  March	   2010	   and	   August	  
2010	   in	  sets	  of	   ten	  run	  groups.	  Only	   the	  first	  five	  run	  groups	  were	  used	   In	  
this	  analysis.	  



FROST	  Target	  

Beam	  

Figure	  Ref.	  :	  Chris	  Keith,	  Cutaway	  view	  of	  the	  Frozen	  Spin	  Target	  

Reconstructed	  Reac6on	  Vertex	  

Z	  
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Target	  Polariza6on	  Direc6on	  
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In	  this	  analysis	  a	  value	  of	  φ0	  =	  116.3°±1.4°	  was	  used	  which	  was	  determined	  
in	  a	  moment-‐method	  analysis.	  



CLAS	  Detector	  
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The	  performance	  of	  all	  TOF	  paddles	  has	  been	  examined	  by	  checking	  Δtp	  of	  each	  
paddle	  for	  each	  run	  group	  to	  reduce	  the	  probability	  of	  par6cle	  misiden6fica6on.	  
Problema6c	  paddles	  were	  removed	  from	  the	  analysis.	  



Removed	  Paddles	  
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The	  paddles	  listed	  below	  have	  been	  inden6fied	  and	  removed	  from	  this	  analysis.	  



Detector	  Acceptance	  
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The	  moments	  method	  requires	  a	  constant	  acceptance	  of	   the	  detector.	  The	  
acceptance	   can	   be	   expanded	   into	   Fourier	   series	   and	   extracted	   from	   the	  
carbon	  target.	  



Proton	  Iden6fica6on	  and	  Photon	  Selec6on	  

The	   final-‐state	   protons	   were	   iden6fied	  
from	   events	   with	   1	   posi6vely	   charged	  
and	   0	   nega6vely	   charged	   par6cles	   by	  
using	  the	  6me-‐of-‐fight	  difference.	  

The	   photon	   that	   ini6ated	   the	   reac6on	  
and	   was	   coincident	   with	   the	   detected	  
proton	  was	  selected	  by	  using	  the	  CLAS-‐
tagger	  coincidence	  6me.	  	  
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Determina6on	  of	  Dilu6on	  Factors	  
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In	  this	  analysis	  

The	  dilu6on	  factors	  are	  determined	  as	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  .	  



Background	  Subtrac6on	  

The	  raw	  asymmetries	  extracted	  from	  various	  mx	  ranges	  were	  also	  studied.	  
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Determina6on	  of	  Target	  Polariza6on	  
Direc6on	  
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Determina6on	  of	  Observables	  T	  and	  F	  

By	  u6lizing	  the	  moment	  method,	  the	  observables	  T	  and	  F	  are	  determined.	  

The	  polarized	  cross	  sec6on	  
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Systema6c	  Uncertain6es	  
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W	  =	  1.535	  GeV	   W	  =	  1.835	  GeV	   W	  =	  1.985	  GeV	  

W	  =	  1.535	  GeV	   W	  =	  1.835	  GeV	   W	  =	  1.985	  GeV	  

Observables	  were	  extracted	  for	  37	  bins	  in	  W	  from	  1.43	  GeV	  to	  2.54	  GeV.	  
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W	  =	  2.165	  GeV	  
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W	  =	  2.315	  GeV	   W	  =	  2.495	  GeV	  

W	  =	  2.165	  GeV	   W	  =	  2.315	  GeV	   W	  =	  2.495	  GeV	  

Observables	  were	  extracted	  for	  37	  bins	  in	  W	  from	  1.43	  GeV	  to	  2.54	  GeV.	  
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16	  Preliminary	  



17	  Preliminary	  



18	  Preliminary	  



19	  Preliminary	  



Summary	  

The	  present	  SAID,	  BnGa,	  and	  MAID	  model	  predic6ons	  generally	  agree	  with	  the	  
data,	   but	   also	   show	   marked	   differences.	   The	   data	   constrain	   further	   par6al-‐
wave	  analyses	  and	  will	  improve	  the	  extrac6on	  of	  proton-‐resonance	  proper6es.	  
The	  SAID	  and	  JuBo	  groups	  have	  made	  preliminary	  fits	  to	  the	  data	  and	  a	  more	  
detailed	  analysis	  is	  ongoing.	  

Polariza6on	   observables	   are	   sensi6ve	   to	   small	   amplitudes	   and	   phase	  
differences.	   They	   provide	   important	   constraints	   to	   reveal	   the	   dynamics	   and	  
relevant	  degrees-‐of-‐freedom	  within	  hadrons.	  
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Preliminary	  results	  of	  polariza6on	  observables	  T	  and	  F	  in	  the	  	  	  γp-‐>π0p	  reac6on	  
have	  been	  extracted	  for	  the	  center-‐of-‐mass	  energy	  from	  1.43	  GeV	  to	  2.51	  GeV	  
in	  the	  FROST	  experiment	  at	  JLab.	  


