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Pol dsg and ASY for H and D 

GDH 

Polarized cross sections and asymmetries:  
 

  • flip between 6 γ-beam polarization states: R-circular,   0o Linear, +45o Linear 
  L-circular, 90o Linear, –45o Linear  
  
 
 
 (H) For Hydrogen polarization Pz = PV defined as +1 when spin is along z,  
  - there are three asymmetries: Σ  , G and E  : 
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(D) For Deuterium with vector polarization PV
D along γ-beam, and tensor polarization PV

T , 
  - there are three vector asymmetries:   !!  , !G and !E ;  
  - and there are 2 tensor asymmetries:  TL

20 and T0
20  : 
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Separating H and D data 

Separating  
!
H  and  

!
D  data with spin flip - example, πo production 

 
 

  Run A:  
!
H !
!
D  with parallel spins Run B:  

!
H !
"
D  with anti-parallel spins 
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- similarily, runs with different PD separate Vector and Tensor D-observables 
 
- in general, one fits out different observables from runs with different polarizations 



Physics from HD data 

Physics from  
!
H !
!
D  measurements: 
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 A campaign to determine the γ+n multipoles  
  γD→ πNN 
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 Data (dσ ,  Σ ,  E, G, …) πNN 
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New polarization data 



HD Target Polarization
Hydrogen

Deuterium
(vector)

Deuterium
(tensor)

 align spins with high B (15 tesla)
                       and low T (~12 mK)

L=0 for HD  long T1

 use spin-exchange with small
  concentration of o-H2 (and p-D2)
  to polarize HD

wait for L=1 H2 and D2 to decay

172 K

    0 K

0 K6.5 d L=0
(Long T1)

L=1  ortho-H2

L=0  para-H2

H D

H H

H H
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  2nd Production run
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Central tracking_Oct’05 

 
Central tracking with magnetic analysis 

 in a Time-Projection Chamber 
 

• isolate neutron reactions: 
  γ  + n →  π– p  

   separate  

 
 D(γ , π– p) from D(γ , π+ n)  

 
   measure the π± charge 
 

TPC 

 

 
Large-bore 2 tesla solenoid 
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LEGS exp schedule FY05-06 

Experiment schedule - through 2006 : 
 
 Fall’04:  
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• Sept’05-Jan’06:  install Time-Projection-Chamber 
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• May’06 –June’06:  
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• Oct’06:   expected end of LEGS experiments 
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