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DVCS - Introdu
tion
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• HERA (ep): wide range in Q2(2 − 100 GeV2), W and t a

essible at high Q2 andlow x

• Sensitivity to GPD (gluons, saturation?)
• Bethe-Heitler Pro
ess (Ba
kground+ Interferen
e)

• σDV CS ≃ σBH ⇒ DVCS 
ross se
tionmeasurement and high interferen
e termsensitivity (asymmetry measurements)
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H1 DVCS+BH Events

H1 e± data 2004-07Int. lumi = 306 pb−15437 events.
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Cross se
tion measurements
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After subtra
tion of Bethe-Heitler 
ontribution,
d3σep→eγp

dWdQ2d|t|
=

Γ(W, Q2)
dσDV CS

d|t|
(W, Q2)

−◮ in agreement with previousresults
−◮ improved pre
ision- Dipole model: C. Marquet,R. Pes
hanski and G. Soyez [hep-ph/0702171℄ (geometri
 s
alingextended to o�-forward)- GPD model: K. Kumeri£ki andD. Müller (�t to previous HERAmeas.)
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W dependen
e for three Q2 values
−◮ Fit W δ:Total sample gives:

δ = 0.63 ± 0.08 ± 0.14
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−◮ indi
ation of a hard regime
−◮ no Q2 dependen
e
−◮ in agreement with VM produ
tion
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t slope
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dσ
dt ∼ e−b|t| b(Q2) = A

(

1 − B log(Q2/2)
)

• no W dependen
e
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for VM: µ2 =
Q2+M2

X

4for DVCS : µ2 = Q2
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DVCS: QCD interpretation
• 
orre
t Q2 dependen
e of the propa-gator and of b in the 
ross se
tion:

S =

√

σDV CS Q4 b(Q2)

(1 + ρ2)

• skewing fa
tor: around 2

R =
Im A(γ∗p → γp)

Im A(γ∗p → γ∗p)

=
4

√

π σDV CS b(Q2)

σT (γ∗ p → X)
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10 102-σT (γ∗ p → X) taken from QCD analysis of in
lusive DIS H1 measurement.

⇒ important skewing fa
tor
⇒ Q2 evolution 
lose to the one of DIS (pure DGLAP)
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Dipole approa
h
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- here lower Q2points from previ-ous H1 publi
ation[hep-ex/0505061℄ arein
luded.

−◮ Data globally des
ribed by the geometri
 s
aling approa
h

−◮ 
ompatible with a saturation s
ale independent of t

DIS10 - L.Favart – p. 8/10



Beam Charge AsymmetryFirst BCA measured at HERA: based on HERA II data (e+ and e−).

| [degrees]φ|
0 20 40 60 80 100 120 140 160 180

)φ(
C

A

-0.6

-0.4

-0.2

0

0.2

0.4

0.6
H1 H1 HERA II

φ0.16 cos 
GPD model

BCA ≡
σ(e+p) − σ(e−p)

σ(e+p) + σ(e−p)

∼ p1cos(Φ)

p1 = 0.16 ± 0.04 ± 0.06

p1 = 2ABH

ReADV CS

|ADV CS |2 + |ABH |2

ρ =
ReADV CS

ImADV CS

= 0.20 ± 0.05 ± 0.08

Indep., we expe
t from dispersion relation ρ = tan
(

πδ(Q2)
8

)

= 0.25 ± 0.03 ± 0.05

⇒ in agreementObs.: low x: Re ADV CS positive (H1)larger x: Re ADV CS negative (HERMES, CLAS)
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Con
lusionsDVCS 
ross se
tions as a fun
tion of Q2, W and t have been measured withfull HERA-II statisti
s e− and e+ data.

• improved pre
ision a
hieved in the t slope and the W dependen
emeasurements.

• �rst BCA at 
ollider

• very imporant impa
t on GPD determination (gluon and sea)

• measurement of both Re and Im amplitudes
• 
onne
ts ex
lusive pro
ess (DVCS) to in
lusive pro
ess (DIS)

• in agreement with various dipole model predi
tions, whi
h are also des
ribingin
lusive di�ra
tion.
⇒ DVCS plays a key role in the understanding of strong intera
tion dynami
 in DIS

DIS10 - L.Favart – p. 10/10


	DVCS - Introduction
	H1 DVCS+BH Events
	Cross section measurements
	$t$ slope
	DVCS: QCD interpretation
	Dipole approach
	Beam Charge Asymmetry
	Conclusions

