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DVCS at HERA
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Diffractive DIS Kinematics variables
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Why DVCS?
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Inclusive DIS: allow the extraction of proton PDFs which are a crucial input
to pQCD calculations. But PDFs do not provide a complete picture of the
partonic structure of nucleons (correlations between partons, their
transverse motion).

DVCS: provide additional information on the GPDs are important
proton structure (correlation between two for the exclusive
partons which differ by longitudinal (x,_ x)) diffractive Higgs

- skewing - and transverse momentum at production:

given G¥) via GPDs.
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— now we measure DVCS?

v two em clusters
v less then two tracks

v" well definite tracks acceptance

v" nothing more!




How we measure DVCS? |
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distributions
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Cross sections
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DVCS energy dependence
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DVCS shows hard W dependence (even at low Q?)
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DVCS t dependence/cont
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DVCS and hard diffraction expectations
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‘b characterize the size of interaction,
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- in term of transverse extension of partons
in the proton (mainly sea quark and gluons at
low x;;) higher is the scale and lower radius:

from ~0.8 fm to ~ 0.6 fm 11
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Beam charge asymmetry (BCA)

H1 DVCS Analysis HERA Il
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The interference term of DVCS/BH cross section is proportional, in
the leading twist approximation, to the cos of the azimuthal angle of

the photon.
Fit ~ A cos ®

A=0.1710.03+0.05
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DVCS and GPDs

Test Q? dependence of GPDs by A 2 WL o
correcting the cross section for O-DVCS(QZ,W)E[ mA(y p— )o@ W1d+p7)
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GPD model: A. Freund, Phys. Rev. D68 (2003) using PFDs H1 Coll. Eur. Phys. J. C21 (2001) 13
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DVCS (geometric scaling
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DVCS interpretation with the dipole approach in the saturation regime

The cross sec can be

described as a function

of a single variable

(geometrical scaling):
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Diffractive High t photons -

Kinematics variables

High t photon

t =~(p])’
(ep — ep) ' 2
. _a(P-Y) (E+P), (P
T qP 2E, w?
X Pg-X) 2, E-P)
T qP 2E,

ANl v Also clean process with no VM
wave function uncertainty

v' Photoproduction with large + —
hard scale

v Complementary to DVCS

v LLA BFKL calculation included in
HERWIG MC generator (B. Cox, J.
Forshaw J. Phys. 626(2000) 702)

Y
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I — Results
(To be submitted to Physics Letters B) -
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S‘rr'ong energy dependence:

= 2.73£1.02:95

Fit ~[+|-": n=2.60+0.199.93

LLA BFKL (hep-ph/9808455 hep-ph/9902481 hep-ph/9912486) prediction allows a good
description of the W dependence whereas the t dependence is too softb
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Summary -

v New exciting results on DVCS, from H1 and ZEUS, in a wide
kinematic domain.

v' DVCS cross section measurements as a function of Q2 and W
and the differential cross section as a function of t+ show an
hard diffractive behavior.

v The Beam Charge Asz/mmetry, needed to estimate the
interference between DVCS and BH cross sections, has been
measured by H1 for the first time.

v'Very ?‘ood agreement with NLO QCD predictions based on GPDs
and with dipole model.

v High t photon preliminary results has also been presented
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