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Access to GPDs
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® vector mesons (p, w, ¢): unpolarized GPDs: H, E
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Factorization theorem

y*

L
2,

Q? large, t small M

-Collins, Frankfurt, Strikman (1997)-

x + & longitudinal momentum fraction of the quark

—2&  exchanged longitudinal momentum fraction

t squared momentum transfer

® Factorization for longitudinal photons only

® Suppression of transverse component of the X-section:
orT 1

oL Q?
® for HERMES kinematics ( < Q? >= 2 GeV? ):
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Advantage of exclusive p" production

® (gluons and quarks enter at the same order of a4
® gluon GPDs can be probed (for g < 0.2)
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® expectation: E, is not large
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Advantage of TTSA

® higher order corrections in ag
cancel

® [ is kinematically not
suppressed

#® linear dependence on GPDs: il

Asin(¢—¢s) -~ E N Eq_'_Eg
vt H H,+H,

® all the calculations:
Eq — E’U, _|_ Ed Eg = O

® Transverse target spin asym-
metry (TTSA) is promising
observable which allow an
accessto £
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Avallable theoretical predictions
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Alternative theoretical predictions

® quark and gluon exchange mechanisms are taken into account
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Definition of TTSA

® The asymmetry defined w.r.t. the virtual photon direction:

A’y* (¢ ) _ 1 dO(gb, gbs) - da(gb, Gs + 7‘-)
VYT Spdo(¢, ¢s) + do (¢, ds + )

® The asymmetry defined w.r.t. the lepton beam direction:

Al (Q§ ) _ 1 dO’(¢, ¢s) B dO’(gb, ¢s + 7T)
VU Prdo(¢, ¢s) + do(, ¢ + )

B cos 6
V1 - sin%6, sin®g

S, — sin 6 cos ¢g P,

\/1 — Sin2<97 sin¢g

St

lepton plane

PrAYr(¢s) = St AL (6s) + SLAY,
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Definition of TTSA

® The asymmetry defined w.r.t. the virtual photon direction:

" _ 1 d0'(¢, ¢8) o dO'(¢, gbs + 7'(')
Avr(9) = St do (¢, ¢s) + do(¢, ¢s + )

® The asymmetry defined w.r.t. the lepton beam direction:
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ST Pr

-Armine Rostomyan- -p.8



Polarized Cross Section
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L/T separation of the ~*p X-section
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TTSA and /) /py separation

Angular distribution W ( Pr, cos 6, ¢, ¢5) can be written in terms of
asymmetries:

W(PT7 COS (97 ¢7 ¢s) X

o050 18 (14 Avw (6) + Prabr,, (6.6,) +

1

55i0°0 (1= r88) (14 Avwon (8) + Pralr,, (6,60) |
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TTSA and /) /py separation

Angular distribution W ( Pr, cos 6, ¢, ¢5) can be written in terms of
asymmetries:

W(PT7 COS 97 ¢7 gbs) X

cos® 0 10y (1+

cos() + A7) cos(26)
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TTSA and /) /py separation

Angular distribution W ( Pr, cos 6, ¢, ¢5) can be written in terms of
asymmetries:

W(PT7 COS (97 ¢, Qbs)
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The HERMES spectrometer
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® fixed target experiment

® forward spectrometer

® transverse target (2002-2005): Pr

= 72.4%
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Exclusive production: (  ep — e'pp')
1//\\1

Tt T

® no recoil detection at this time
® exclusive p® sample through the energy and momentum transfer:
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Asymmetry extraction

Asymmetries are extracted with Unbinned Maximum Likelihood fit

W(PT7 COS 97 ¢7 ¢s) X
[ cos® 0 g (1 + Avu,p, (6) + PrAyr,, (¢, cbs)) +

sin0 (1 i) (14 Avg e (6) + Prabr,, (6.60) |

_ l
® 2 x 6 =12 free parameters for AUT’pL Jor

5) 1 1

® Ayu,, /0 (¢) terms are obtained from SDMES: 5, 771, g0, 711

In leading twist:
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Systematic Uncertainty

Considered sources of systematic uncertainty:

9

© o0 @

the target polarization

the uncertainty of BG correction

the accuracy of the measured unpolarized SDMEs
the beam polarization

the extraction method
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Results
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Comparison with theory
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® data faviours positive J“

® more effort iIs needed to make a statement about J*

974

-Armine Rostomyan- -p.17



Summary

o

°

for the first time the TTSA of exclusive p® mesons is extracted
separately for p% and p9.

under the assumption of SCHC, is equivalent to ~7 ,~7., separation
data faviours positive J*
In agreement with DVCS results from HERMES

__ see A. Mussglllerstalk 3

rapid developments in theory, results will be available soon

together with model predictions will allow to draw a conclusion
about J*
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