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Factorization theorem

at leading-twist F.H, F, E[, E

N
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Quantum numbers of final state selects different GPDs

(v; — m n): ﬁ, E

Factorization for longitudinal photons only
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Advantage of exclusive p’ production

® _ the only process where the gluon contribution enters in LO

® _ exclusive p sensitive to H, , and E, , at the same order in o
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Advantage of exclusive p’ production

® _ the only process where the gluon contribution enters in LO

® _ exclusive p° sensitive to H, , and E,_, at the same order in

® _ Ji's sumrules
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Advantage of exclusive p’ production

®_ the only process where the gluon contribution enters in LO

exclusive p sensitive to H, , and E, , at the same order in a;

Ji's sum rules

E, is completely unknown
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Advantage of exclusive ' production

the only process where the gluon contribution enters in LO

exclusive p sensitive to H, , and E, , at the same order in a;

Ji's sum rules

F_ E, is completely unknown

0.1)

GPD(x, &
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The transverse target polarization

experimentally:

H

lepton

theoretically:
s
¥
S and Pr are related to each
other:

ST =

cos 0~ P
T

1— silr1297 sin®¢g

sin 0~ cos ¢g
v COS ¢ P,

1 — sin?6, sin¢g
6, << 1
. PT ~ ST
. S, << S

|epton plane

-Ami Rostomyan-

—p.4



Polarized Cross Section
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-Diehl, Sapeta (2005)-
X-section decomposition in terms of:

oin (Yp — PP, v*p — wtn)

virtual photon helicity: m,n = 0, 1

proton spin state: i, j = £(3)




L eading asymmetr

® _ transverse target-spin asymmetry:

sin(¢s) + A?}I}((ﬁ_%) sin(¢ — ¢s)

sin(¢ + ¢s) + sin(2¢ — ¢s)
sin(2¢ + ¢s) + sin(3¢ — ¢s)

®_ in leading twist;

* (0} * J =
A 0) = Z2E = AP0
oUuuU
(I A?}i}% and Ai}r}(%_%) are suppressed by at least 1/Q
(I A?}r,}(q”r%), A?}r,_}(2¢+¢3) and A?}r,}(%_"m are suppressed by at least 1/Q?

® _ various azimuthal moments are extracted using Maximum Likelihood
B it parameters
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Leading as

®_ in leading twist:

® _ accessto E and H ®_ accessto Eand H

®_ FEandH are kinematically not suppressed

®_ linear dependence on GPDs
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V7 /5 separation of the ~*p X-section




Vi /v separation of the +*p X-section




v¥ v+ separation of the +*p X-section

(ol + eogp )

do(,¢s) = + |51 |sin(¢ — ¢s) + |§l|§sin<¢+¢s>...

0.

/0 . ~* and p° polarization states are reflected in the
p? production and decay angular distributions W

®_ -+ and p° have the same quantum numbers

B - correlation of oY polarization with the
polarization of the initial ~*

P | signature: p° production angular distribution

®_ the spin-state of the p° is reflected in the orbital
angular momentum of the decay particles

B O (intherestframe): J=L + S =1
. s- 0, L=1
P | signature: decay angular distribution

\

=g
éa
»
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v+ separation of the +*p X-section

oi;?;n: different dependences on cos 6

®_ under the assumption of SCHC a p9 /pY. is
equivalent v7 /~7., separation

® _ the cross section is integrated over : the interfer-
ence terms between p9 and pY. are canceled
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Asymmetry and p; /p7. Separation

The cress section o(Pp,cosf,¢,¢s) can be written in terms of asymmetries:

O'(PT,COSH, ¢7 ¢S) X

[ COS2 0 a\'UU,pL (1 + AUU,PL (Qb) + PTAl(]T,pL (Qba Cbs)) +

1. ~
5 sin” 0 oUU,pr (1 + AUU,pT () + PTAZUT,,OT (o, Qbs)) }
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Asymmetry and p; /p7. Separation

The cross section o(Pr,cosf,¢,¢s) can be written in terms of asymmetries:

U(PT7COS 97 ¢7 ¢S) X

(1 + Auv,p,, (@) + PrAyr,, (9, Cbs)) +

(L + Ayu,pp () + PrAyr . (6, ¢s>) ]
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Asymmetry and p; /p7. Separation

The cross section o(Ppr,cosf,¢,¢s) can be written in terms of asymmetries:

U(PT7C0897 ¢7 ¢S) X

[ cos? 0 7“83‘ (1—|— , ) PTAlUT,pL(QbaQbS)) +

L.
5 sin? 6 (1 — Q3 (1 + ’ ] PTAlUT,pT (&, ¢8)> }
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Asymmetry and p; /p7. Separation

The cross section o(Ppr,cosf,¢,¢s) can be written in terms of asymmetries:

O'(PT,COSQ, ¢7 ¢S) X

[ cos? 0 13 (1 + Avyv,p, (@) + Pr

1.
S sin? 0 (1—r08) (1 + Avu,pr (6) + Pr

Auy(6) = A cos() + Afp - cos(29)
= A" sin(gs) + sin(¢ — ¢s) +
UuT S S

A?}T;S¢+¢s sin(¢ + ¢s) + Asm(w ?s) Sin(2¢ — ¢s) +

A81n(2¢—|—¢s)UT Sln(2¢—|—gbs)—|—A81n(3¢ ®s) Sin(3¢_¢8)
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O'(PT,COSQ, ¢7 ¢S) X

[ cos? 0 13 (1 + Avyv,p, (@) + Pr

1.
S sin? 0 (1—r08) (1 + Avu,pr (6) + Pr

Aur () = AGet® cos() + Afrp-?) cos(2¢)
= A3 sin(gs) + sin(¢ — ¢s) +
UT s s

Ai}rf}(%%s sin(¢ + ¢s) + Asm(w ?s) Sin(2¢ — ¢s) +

A81n(2¢—|—¢s)UT Sln(2¢—|—gbs)—|—A81n(3¢ ®s) Sin(3¢_¢8)

®_ the number of azimuthal moments double: 12 fit parameters

® _ azimuthal moments extracted using Maximum Likelihood
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Exclusive =™ production: ep — 7w (n
p

® _ 1o recoil nucleon detection

® _ select exclusive 7 reaction through the technique:
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Exclusive =+ production: ep — e'n"(n)

® _ o recoil nucleon detection

®_ select exclusive 7 reaction through the
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technique:

exclusive 7+

7+ — 7w~ vyield difference was
used to subtract the non exclusive

background

exclusive peak centered at the

nucleon mass

model

based on GPD

974
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Exclusive o’ production: ep — 7 7 (')

exclusive events: main contribution at small values of

and

non-exclusive events ( AE > 0) contribute due to the experimental resolution and

restricted acceptance

events produced in non-exclusive processes as an estimate of the background size: 11%

background corrected A E distribution: a clear Gaussian distribution

2]
o
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e (02-05 data
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small overall value for leading

asymmetry amplitude A?}r}(¢_¢3)

unexpected large overall value for asym-
metry amplitude ASU”}‘%
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Leading asymmetry amplitude

& _ measurement indicates for

sin(0-)
AUT E

- HERMES preliminary ep - enTt

v predicted value

0 02 04 06
-t [GeV?]

Cross section result indicates:

¥._ smaller asymmetry than predicted

the leading asymmetry amplitude
ASUH,}((b_(bS) X Im(g;ﬁw)
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. . 0
Kinematic dependences of A4},
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__Comparison with theory

gﬂ HERMES PRELIMINARY
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Summary

Tt

& first experimental attempt to extract A7,

®_ no separation of y% /~% contributions
B cross section result indicates small o contribution
® _ the leading asymmetry amplitude is compared to theoretical calculations

B smaller asymmetry than predicted by theory
B supposedly E >> H

o

®_ the asymmetry of exclusive p° mesons is extracted separately for p9 and p9,

B under the assumption of SCHC, is equivalent to ~7 , v7., separation

® _ the leading asymmetry amplitude is compared to model calculation

B the statistical accuracy of the presently available data prevents a reliable
determination of J“ of u-quarks
# _ data favors positive J“

B agreement of the extracted values of the asymmetry with the model predictions
suggests small contributions for the GPDs E%:9
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