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Introduction

World data shows that A is polarized perpendicular
to the reaction plane even when neither beam nor
target is polarized —> spontaneous polarization

In hadron-hadron collisions A has a large polarization
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In lepto/photoproduction (SLAC, CERN) A polarization
suffer from lack of statistics
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HERMES gives a good opportunity to study transverse A polarization.
When lepton is not detected most of the events are in the region
of the quasi-real photo-production (Q2 ~ 0)

E =2757GeV,  (v)~15.6GeV
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Experiment HERMES
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polarized positron beam E_= 27.5 GeYV,
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detector is up/down symmetric
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Reconstruction of A events

Quasi-real photoproduction, (Q°)<0.05GeV’ for 80% of the events
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Transverse A polarization

Polarized N decay
AN\ rest frame
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a=0642forA o =-0.642 for A
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Extraction of the polarization

The scheme of the polarization extraction is based on the moment method
acceptance is limited —> we should correct for that

A 2 N
(c0s6.) = (c0s@,), +aP, (cos" 6, ), where:  (C0S" 0y =—— 3" cos" 0
p A p N 4 Pl
1+aP, (cosd,), A iel
In the caseof up/downsymmetry
A c, /{cos* 6,)
P, (C0sd,)

1-(c0s6,),®c_/{cos*d) — PA &

top C_
(cosb, ), =
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where:
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Results averaged over the kinematics

(p;)=0.625GeV
(v) =15.6GeV (Monte — Carlo)

For A For A
P, =0.078+0.006(stat) +£0.012(syst) P =-0.025+0.015(stat) £ 0.018(syst)

A

Positive and statistically significant consistent with zero

Systematic error determination: false polarization
is studied using h*h- pairs and K, data sample

A case (leading 77,h™) A case(leading 7~,h")
P« =0.012+0.004 P =0.002+0.004
P..=0.012+0.002 P. =0.018+0.002
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Kinematic regimes
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hadrons

(current quark
A fragmentation)

or

(target diquark
A fragmentation)
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The measured A polarization rises linearly with p; in both
regions, but the effect is more pronounced at (<0.25

The measured A polarization does not depend
from p; and compatible with zero
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Transverse A polarization is large in the region (<0.25 where A
production from di-quark fragmentation is the dominant mechanism.
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Conclusion

Transverse A polarization is found to be positive in
quasi-real photoproduction
P, =0.078+0.006(stat) + 0.012(syst)

First statistically significant measurement in
photoproduction
The measured A polarization rises linearly with p,
The polarization is large for {<0.25 where
diquark fragmentation dominates
Transverse A\ polarization is compatible with zero

P. =-0.025+0.015(stat) £ 0.018(syst)

Paper is ready for submission to PRD!
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