
DVCS cross section measurements at JLab
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E00-110 experiment: eprint nucl-ex/06070290

E00-110 kinematics

Plastic scintillator array

LH2 targete

Beam

PbF2
Electromagnetic

calorimeter

HRS

p

e

γ

Kin Q2 xB θγ∗ s
(GeV2) (deg.) (GeV2)

1 1.5 0.36 22.3 3.5

2 1.9 0.36 18.3 4.2

3 2.3 0.36 14.8 4.9

I Measurement of both helicity-dependent and
helicity-independent DVCS cross sections independently

I Q2−dependence of helicity-dependent cross section

Goal:
Test twist-2 dominance of DVCS at moderate Q2 ∼ 2 GeV2.

. . . and if so, access combinations of GPDs.
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E00-110 experiment: eprint nucl-ex/06070290

Helicity-dependent and helicity-independent cross sections

Accurate determination of φγγ dependence of dΣ =
σ→−σ←

2
and dσ =

σ→+σ←

2
Q2 = 2.3 GeV2, 〈t〉 = −0.28 GeV2, xBj = 0.36

=m CI,exp(F)

=m CI(Feff)

Total fit

<e CI,exp(F)

<e [CI + ∆CI ]exp(F)

<e CI(Feff)

Bethe-Heitler

Total fit

ff 1 free
parameter
each

9>>=>>;
1 free
parameter
each

fixed

dσ: - rich and complex φγγ structure beyond BH
- interesting & complementary GPD information (real part)

Carlos Muñoz Camacho, for the Jefferson Lab Hall A Collaboration and the DVCS Collaboration Oct 29, 2006

DVCS in Jefferson Lab Hall A 3



E00-110 experiment: eprint nucl-ex/06070290

Q2−dependence: twist-2 dominance
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I No Q2−dependence in =m CI(F) within 3% statistical error bars

I Sets an upper limit for twist-4 and higher ≤ 10%
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E00-110 experiment: eprint nucl-ex/06070290

GPD linear combinations and integrals
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I Possible (likely) contribution of DVCS2 terms in these interference results
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E00-110 experiment: eprint nucl-ex/06070290

DVCS2 contribution
1.- Helicity-correlated cross section: =maginary part

d5Σ
d5Φ

=
1
2

[
d5σ+

d5Φ
− d5σ−

d5Φ

]
=

sin(φγγ)Γ=1 =m
h
CI(F)

i
− sin(2φγγ)Γ=2 =m

h
CI(Feff)

i
| {z }

Interference BH-DVCS

+ sin (φγγ)Γ=1 ηs1=m
h
CDVCS(Feff,F∗)

i
| {z }

|DVCS|2 (twist-3)

I Different φγγ dependence of Twist-2 & Twist-3 interference terms:
⇒ independent determination

I sinφγγΓ=1 term determines observable =m
[
CI,exp(F)

]
:

=m
[
CI,exp(F)

]
= =m

[
CI(F)

]
+〈ηs1〉=m

[
CDVCS(Feff,F∗)

]
|〈ηs1〉|E00−110 < 0.01
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E00-110 experiment: eprint nucl-ex/06070290

DVCS2 contribution
2.- Helicity-independent cross section: <eal part

d5σ

d5Φ
=

1
2

[
d5σ+

d5Φ
+

d5σ−

d5Φ

]
=

d5σ(|BH|2)
d5Φ︸ ︷︷ ︸

Known from FF

+ Γ η CDVCS(F ,F∗)︸ ︷︷ ︸
|DVCS|2 (twist-2)

+

(Γ<0 − cos(φγγ)Γ<1 )<e
[
CI(F)

]
+ Γ<0,∆<e

[
CI + ∆CI

]
(F) + cos(2φγγ)Γ<2 <e

[
CI(Feff)

]︸ ︷︷ ︸
Interference BH-DVCS

I <e
[
CI, exp(F)

]
= <e

[
CI(F)

]
+ 〈ηc1〉 CDVCS(F ,F∗)

I <e
[
CI, exp + ∆CI, exp

]
(F) = <e

[
CI + ∆CI

]
(F) + 〈η0〉 CDVCS(F ,F∗)

|〈η0,c1〉|E00−110 < 0.05

ηc1 and η0 depend on beam energy ! =⇒
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E00-110 experiment: eprint nucl-ex/06070290

DVCS2: proposed separation (with JLab 6 GeV!)

Q2 = 1.9 GeV2, xB = 0.36, s = 4.9 GeV2
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Possible DVCS2 separation by changing beam energy
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) – Approved by PAC-30

Kinematic coverage

JLab12 with 3, 4, 5 pass beam
(6.6, 8.8, 11.0 GeV beam energy)
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DVCS measurements in Hall A/JLab

Beam time (days)
Q2 xBj

(GeV2) 0.36 0.50 0.60
3.0 3
4.0 2
4.55 1
3.1 5
4.8 4
6.3 4
7.2 7
5.1 13
6.0 16
7.7 13
9.0 20

Total 6 20 62

1 GeV2 range in tmin − t

88 days
250k events/setting
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) – Approved by PAC-30

Experimental configuration (e p → e γ X)
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) – Approved by PAC-30

Missing mass resolution

(Cf. Table V for all kinematic settings)

6.6 GeV setting 11 GeV setting

E00-110 This proposal

Very similar M2
X resolution ⇒ same exclusivity with e γ detection only.
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) – Approved by PAC-30

Cross sections

I Model by
Vanderhaeghen, Guichon
& Guidal (VGG), with
factorized t−dependence

I 250k events/setting or
40k events per t−bin

I Similar statistical
accuracy as E00-110

Helicity-independent cross sections (pb/GeV4)

6.6 GeV setting Q2 = 3.0 GeV2, xBj = 0.36

Helicity-dependent cross sections (pb/GeV4)
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) – Approved by PAC-30

Cross sections
Helicity-independent cross sections (pb/GeV4)

8.8GeV setting Q2 = 4.8 GeV2, xBj = 0.50 11 GeV setting Q2 = 9.0 GeV2, xBj = 0.60

Helicity-dependent cross sections (pb/GeV4)
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) – Approved by PAC-30

Systematic errors

Type Relative errors (%)
E00-110 proposed

Luminosity target length and beam charge 1 1
HRS-Calorimeter Drift chamber multi-tracks 1.5 1

Acceptance 2 2
Trigger dead-time 0.1 0.1

DVCS selection π0 subtraction 3 1
e(p,e’γ)πN contamination 2 3
radiative corrections 2 1

Total cross section sum 4.9 4.1

Beam Polarization ∆P/P 2 1
Total cross section difference 5.3 4.2
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