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Access to GPDs
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Factorization theorem

- Q* >t < M
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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:
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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 «
cancel

® linear dependence on GPDs:

ASin(¢—¢s) N E - Lg+ By
vr H H,+H,

® [ is kinematically not

suppressed

® TTSA promising observable
which allow an access to &
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Avallable theoretical predictions
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Avallable theoretical predictions
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® the results are scaled by a factor of 7 /2 (Trento convention)
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® quark and gluon exchange mechanisms are taken into account

statistical error for 8M DIS
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Exclusive production; ( ep — 6’13/\)0)
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® no recoll detection
® exclusive p¥ sample through the energy and momentum transfer:
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Definition of TTSA

® The differential cross section of exclusive p° production:

do (¢, ds) = 00+ 01|51 | sin(d — ¢s) + ...

® sin(¢ — ¢5) dependence of the cross section appears in the
transverse spin asymmetry:
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® Experimentally the asymmetry is defined:
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Definition of TTSA
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® Experimentally the asymmetry is defined:
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L/T separation of the ~*p X-section




L/T separation of the ~*p X-section

® unpolarized X-section:

R
o =— o)

1+ eR
OL

R = —
o

T lepton scattering poproduction podecay plane
plane plane

® assuming SCHC

04

_1 700
R_El—ro‘l
00

rog — W (cos0)

|

po Rest Frame

ﬁ&g -Ami Rostomyan- -p.10




L/T separation of the ~*p X-section

® unpolarized X-section:
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L/T separation of the ~*p X-section

orT + €0y,
: : X |
® unpolarized X-section: ot REHIVINARY
L * HT © ZEUS 0 CORNELL
R - " EMC * EBB5 “ NMC “ CHIO
o1, — o * SLAC1 4 SLAC2 " SLAC3
1+ eR 10 - DESY! * DESY2 |
R = | | it
orT i ‘ { *0 E%%f
: 1t t g ¥
® assuming SCHC : | F AR |
1 o ﬁ % F| J[ ‘
R="=C 00 I ﬁ] )\
1 — 04 - %
€ T00 -1 h
g% — W (cost) Sl T N
1
10 1 Q2 (GeVZ)

ﬁ&g -Ami Rostomyan- -p.10



L/T separation of the ~*p X-section
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L/T separation of the ~*p X-section
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L/T separation of the ~*p X-section

Im(o + coyy)

N

do (¢, ds) = oo+ 01|S | sin(d — ¢s) + ...

or + €0,

o¥ : different dependences on cos 6 T
doy,(v'p - mhmTp) _ "l
d(cos6) - 0'5 7
36082 9 217 * 0.4 7
5O (Y'P = PLP) +
3sin®f .. oz [

O (VP = pTP) \

L L Ik } L L L L ‘ L ‘ L L L ‘ L L L ‘ 1 L 1 ‘ L 1 ik
-1 -08 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
cos(®)

ﬁ&g -Ami Rostomyan- -p.l1




L/T separation of the ~*p X-section
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TTSA and L/T separation
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Results

-Ellinghaus,Nowak,Vinnikov,Ye (2005)-
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L/T separation has not yet been done
transverse component is suppressed at high Q2
within the statistical errors in agreement with theoretical calculations

the statistics is not yet enough to make a statement about J“

® 04
HERMES PRELIMINARY g HERMES PRELIMINARY
, 0 :./E') 5 I , 0
eplepp < - eplepp
=0 T
- <Q? >=2.0GeV?
-0.2
I | <x>=0.09
L <Q? >=2.06GeV? <-t'> =0.13 GeV?
‘ L
N S S SR B ‘ 04—
0.05 0.1 0.15 0.2 0 0.1 0.2 0.3 0.4
X -t (GeV?)

-Ami Rostomyan-

-p.13



New results are coming soon
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