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DVCS - Introduction
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QCD predictions

e Fully calculable in QCD

e NLO leading twist (4 twist three) calc. by A. Freund and M. McDermott
Eur.Phys.J. C23 (2002) 651

e Only input: GPDs

MRST 2001 GPD input:
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DVCS H1 Events
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Basic Cross section measurements
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After subtraction of Bethe-
Heitler contribution,
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dopves
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in agreement with previous
results

improved precision
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—» indication of a hard regime

—» in agreement with VM production

W dependence for three Q2 values

Fit W°:
Total sample gives:
0 =0.74 + 0.11 £ 0.16
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t slope
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DVCS: QCD interpretation

e correct Q? dependence of the propa-

gator and of b in the cross section: ”%100 = Ei EEEQ :l = H1
80 f ===~ GPD model
60
g_ |IDVCS Q* b(Q?) : % __________ i ------
_ L R LI .? -----
(1 _|_/02) C g s @
20
. S 6F o HLHERAI (;'FI)I |
e skewing factor: around 2 ¥ sE O HLHERAI
SCLLLL GPD model
4 GPD model (only kinematical skewing)
r - ZmAQP— D) 33 S % .....
Im Aly*p — 7*p) 2E 4
1F
B 4+/m opves b(Q?) B i
- 10 10°
or(v*p — X) /(1 +p?) Q% [GeV]

-or(v*p — X) taken from QCD analysis of inclusive DIS H1 measurement.

= important skewing factor

= (Q? evolution close to the one of DIS (pure DGLAP) \
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Colour Dipole Models

In the proton rest frame
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- v* fluctuates in qq + qqg + ...

A = /dR2 dz wzn Udipole wOUt

b _ wzn and wout calculable

\i/ - 04 18 modeled

- many models for o4 exist.

C. Marquet, R. Peschanski and G. Soyez: |hep-ph/0702171|

- includes saturation given by the geometric scaling extended here to the
oft-forward case ([t| > 0)

QZ

UDVCS(CI?,Q2) — UDVCS(T)a with 7= Qg(x)

Qs(z) = Qo(zo/x) ">/ using Qp = 1 GeV, A = 0.25 and zg = 2.7 10~° \
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Dipole approach
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—» Data globally described by the geometric scaling approach

—» compatible with a saturation scale independent of ¢ \
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Conclusions

DVCS cross sections as a function of Q?, W and t have been measured with
HERA-II e~ data.

e int. luminosity used increased by factor 4 w.r.t. Hl HERA-I data

e improved precision achieved in the t slope and the W dependence

measurements.
e First measurement of the W dependence of the t slope

e in good agreement with NLO QCD predictions, based on GPD model: no

intrinsic skewing needed.
e set constraints on gluon and sea GPDs.
e in agreement with various dipole model predictions.

e in particular with geometric scaling: no ¢ dependence observed in the

|
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saturation scale.



Back-up Slides
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Beam Charge Asymmetry

New H1 measurement based on 291 pb~! of HERA II data (e' and e™).

e First DVCS BCA measured at HERA.

_o(e"p)—ole p)
ped= o(etp) +ale p)

~ p1cos(P)

H1 DVCS Analysis HERA I

Hl e H1 data (prelim.)
— P, COS(Pye)

0.3

0.2

o
|

o

o
=

o
N

BCA=(c"-0)/(c"+0)

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
20 40 60 80 100 120 140 160 180

o
w

© IIIIIIIII

®, ., (degrees)

0.05 < [t| < 1 GeV? - before deconvolution by the ¢ resolution. \
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