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OUTLINE 
0 Formalism 
0 Experimental setup 
a. Analysis 
0 Preliminary results 
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Virtual Photon Asymmetries 

*::::* 

0 Contains information on helicity structure of resonance transition amplitudes 
1 l2 - 1  A3/2 l2 A,= - 0.5 f0rA(1232)P~~ 

A,= + I for N(1535)S7, A, = 
IAl/2 l2 + I A 3 / 2  l2 

0 Longitudinal electron asymmetry can be written as a combination of A, and A, 

1 -&E'/ E &@/E 
D =  r =  1 + ER 1-EE' /E  

-1 Where 
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Q2 evolution of the GDH integral 

RBoth Bjorken and GDH sum rules are fundamental sum rules 

Small Q2 
GDH sum ruse 
Experiments at Mainz, Bonn, CLAS, .... 
Chiral perturbation theory 

I 
Intermediate Q2 
E2gtendsd GDB4 sum rule 

WI7at is this @quan to? 
Several different models 
Experiments at JLAB(CLAS/Hall NHall C) 
Provide information about the distance scale at which 
pQCD corrections and higher twist expansions will 

r break down and physics of confinement dominate 

Large Q2 

Experiments at CERN,SLAC,DESY 
Higher order QCD expansion 

Q'-m 1 ' - g A  1 6 
cp( Q2 ) - q"( Q2 ) = + . . . . . . . . . . 
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E G l b  
Better precision 
Wider Q2 coverage 
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Kinematic Coverage 

E = 5.6 GeV 

023 billion events 

0 4  different beam energies 
1.6, 2.5, 4.2 and 5.7 GeV 

0Q2 coverage 0.05-4.5 GeV2 

OAnalysis in progress 
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W(GeV) 
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CLAS 

barge 
cceptance 

Spectrometer 

O Large kinematic coverage 

0 Detection of charged and 
neutral particles 

OMulti particle final states 



Event in CLAS 

OElectrons are detected as 
a coincidence in the 
Electromagnetic 
Calorimeter and the 
Cerenkov Counter 

OElectron momentum is 
reconstructed from 
trajectory in Drift chambers 

Be- 

(out bending) Cerenkov counter 



0 Dynamically polarized 
15NH3 and 15ND3 

0 5  Tesla Magnetic field 

0 1  K LHe cooling bath 

ONH, polarization: 75-85% 

Ci1*C7N and 4He targets to 
measure the dilution factor 

NE3 polarization: 25-35y/t 
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Background subtraction : I5N simulation 

E = 5.627 GeV 
x 10 -4 

0.2 - to 
C 
3 
c1 O12C data were used to simulate 

5N background 8 - 

.- w 
i! 

0.175 
w 

- 
0.15 - 

5 OLimited statistics 15N data were 
0.125 - fitted with high statistics 12C data. z 

0.1 - 

0.075 - 

0.05 - 

t J ' J " I ' I ' ' ' J  
0 0.5 1 1 5  2 2.5 3 

Oa and b are in good 
agreement with the expected 
numbers; a=7/6, b=l/6 

W(GeV) 
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Background Subtraction 

E = 1.606 GeV QBW.266-0.317 GeV2 
x 10 -* I 

I n l  

Simulated 15N background 

0 ' '  I '  I I t '  

0.6 0.8 1 1.2 1.4 1.6 1.8 2 

W(GeV) 

ctra 
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Dilution Factor 
Dilution factor for 'SND, 

a c u 0.4 

CIGives the contribution .g * 1 E=5.6GeV 

Q l o  @ 

1 
L3 to the count rates from a 0.35 

unpolarized target 
constituents 

QZ= lA44GevZ 
Q2= 1.71GeV' 

QZ= 2.05GeV' 

J 

ONo Q2 dependence 

0.75 1 1.25 1.5 1.75 2 2.25 2.5 2.75 3 

WQV) 
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Polarization 

CINMR was used to monitor 
polarization during data taking 

A n \  r m m n # v \  I $ n v  n v n + n n  ;n PI UlUl I 1 3  U M 3 Y I  I II I l t l l  y IUI 

very well known 

OElastic asymmetry was used 
to extract the product of target 
a1 IU ueal I I pula1 ILaLlUl I 
m-A LA-- - n l m w : - m + : ~ m  

DF: Dilution factor 

$/ndf 3.332 1 6 
E=l.6 GeV P1 0.1915 f 0.38423-02 

T I 

0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 

Q2 
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Asymmetry Analysis 

Oln an asymmetry analysis 
acceptance and detector 
efficiency of the cross 
sections cancei out 

- N+JQ+ - N-JQ-  
"/e+ -+ N-JQ-  A,,, - 

aN+/- are the counts 
mQ+/-:Integrated beam charge 
mP,:Beam Polarization 
P,:Target Polarization 

wDF: Dilution factor 

Raw asymmetry for NH, at 
E = 5.627 GeV 

I Q2 = 1.31-4.16 GeV2 I 

t ! t ! !  ! !  ! ! !  ! ! ! I !  ! ! ! ! !  ! ! ! ! !  !I 
0.5 1 .o 1.5 2.0 2.5 3.0 

W(GeV) 
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Electron asymmetry A,, in D@, e') at E = 1.606 GeV 
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CIEvident resonance i$ 
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CI Positive asymmetry 
for higher resonances 

-0.3 t ' l ' "~ '~"""""" ' ' ' '  
W(Ge V) 
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Summary & Outlook 

OA broad physics program to study the spin structure of the proton, 
neutron and their excited states in progress at Jefferson Lab Hall B. 

OPreliminary results for 1.6 GeV and 5.6 GeV data show strong Q2 
aepenaence ana nave better precision than existing data 

OPresent data set still being analyzed 
0 5.6 GeV 

Evaluation of radiative corrections and systematic errors 
I inAnr\Amw 
L 4 l  I U W I  v v u y  

0 1.6 GeV 
Asymmetry analysis in progress 

> 4.2 GeV and 2.5 GeV 
Calibrations are in progress 

CI Extract g, ,r,, I,,, for the proton and deuteron STAY TUNED! 


