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Experimental studies at 6 GeV
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Pioneering observations Je

First DVCS BSA and TSA observations
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Pioneering observations
First DVCS BSA observations
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Pioneering observations
First DVCS TSA observations
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Scaling tests of Aopvcs EO00-110
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Scaling tests of Aopvcs EO00-110
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Missing-mass very clean
Inelastic background under control
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Scaling tests of Aopvcs EO00-110

FiH + EGuH — Fagiz €+ -

<t>=-0.33GeV? <t>=-028 GeV? <t>=-0.23GeVv? <t>=-0.17 GeV?
© E00-110 ‘}
= Total fit
- — Twist - 2 N i r e
g + } 3
> §
[] % {’ 2
[0} t 3
B 0 { 1 b 10 1l i Y“ A 2
€ % ¢
=
c £
2 3
-
0.02 F F +
3 * t
(7] AP B | 1 P B L L1 TS IR U PN FE
° E00-110 -
g)’ o1 1BH+DVCSI? 4 ,§
o — IBHI® <
= 8
[7) —— IBH+DVCSI® - 1BHI?| 4
\ 38
N 0.05 £
O ot r [ 2
= 2
a I
&
0 2
1 1 1 1 1
90 180 210 90 180 270 90 180 270 90 180 210
¢ (deg) ¢ (deg) ¢ (deg) ¢ (deg@)

F.-X. Girod
JLab Hall-B

DVCS studies at JLab HUGS 2012 6/ 27 Jeffers‘)on Lab



Separation of Z and DVCS? E00-110/E07-007
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High precision in a narrow kinematical range
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2-photon invariant mass [GeV]
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Neutron DVCS E03-106
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Neutron DVCS E03-106
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Neutron DVCS

E03-106
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lattice: QCDSF
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Solenoid and Inner Calorimeter




Solenoid and Inner Calorimeter
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Flavor of analysis
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CLAS proton Beam Spin Asymmetry EO1-113
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CLAS proton cross-section EO01-113
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Random background and efficiencies

[llustration of lost electron track :
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Random background and efficiencies

Quantitative conclusions :
Merging the background from data with simulation results in ~ 30%

(1)  Not reconstructed | 1.8%
(2) stat[0]>0 cut 74.5%
(3) ecsfr cut 0.9%
(4) nphe>25 cut 4.7%
(5) ficudial cut 0.9%
(6) stat>0 (others) 14.4%
(7)  charge>0 1.8%
(8) id==2212 cut 0.9%

Electron recovery procedure
Search for matching TB track with CC hit
Data : 9.4%

MC : 10.8%
remarquable test of consistency
Trigger recovery procedure
~ 5%

Final background correction =~ 15%
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Radiative corrections

Diagrammatics

(BHi) (BHf)

(BORNi) (BORNf)
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Radiative corrections

Summary : who ordered them ?

i, o 2 2
i
e £ £ §>/ e A /
i ¥ = i i
/ ) ¢ */ ‘
P i - e A
{5 3 §
9 )4 e ——

M. Vanderhaeghen et al., Phys. Rev C62 (200) 025510

F.-X. Girod
JLab Hall-B

DVCS studies at JLab HUGS 2012



First order radiative corrections

Another convenient factorization theorem

do B do n do
dQ2 exp dQ2 Virtual d(2 Real ~
do
= gl [LF dverex+ Ovacuum + Oreal(AE)]
Born
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First order radiative corrections

Expressions for the virtual and real corrections
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All order resummation
Bloch & Nordsieck’s magic

do- 5Vertex+5Rea| A E ds
E Born ( - 5Vacuum/2)2 <\/ EE’)

2
o (%)

ds defining the radiative lineshape (soft-photon approximation)
(soft-photon approximation) is integrated through fast-MC,
in order to properly convolute with the 5-fold acceptance.

N.B.: This already is only justified in the peaking approximation
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NMR Measurement Proton Polarization

= Top NH, Target
Bottom NH, Target

) 60200
>NH, target material

60100

>Cooled to ~ 1 Kelvin using [ =
evaporative cooling on LHe 60000 ..
T
»Surrounded by a5 Tesla  § 59900 §
superconducting magnet g [ ’
LJ 5 59800
é >Continuously polarized £ |
I i using Dynamic Nuclear 2 59700 -
al Polarization (DNP) 4
—b il o _ 59600, X
>Polarization during the I
experiment was monitored by gggg0  “ ‘

Nuclear Magnetic Resonance

(NMR) measurement — 59400/ N

>The target insert (shown above left) 100 -5 0 50 100

held 4 targets for use in the egl-dvcs % Polarization
experiment: 2 polarized NH, targets,

1 carbon target, and 1 empty target cup.

>Average achieved proton longitudinal polarization ~ 85%.
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CLAS proton Target Spin Asymmetry E05-114

Ten fold improvement in statistics FiH + &Gy (7-{, + 1%_55)
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DD+D MMS model
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Extraction results

KMa/b : Kumeriéki and Miiller, Nucl. Phys. B841 (2010)
Guidal : Phys.Lett. B689 (2010) 156
e ha53 ot} 13 JLab Hall A JLab CLAS HERMES
Moutarde :  Phys. Rev. D79, 094021 (2009) 10 . _ .
x;=0.36 x;;=0.25 x;;=0.09

Local fits of DVCS :
fits of Re and Im parts of
Compton Form Factors

an)
ES

e W

0

Global fits of DVCS :
fits to parametrized GPD models

Findings :
Slope of ImH & when x; 8

Accurate cross section data 10
drive global fits to use more
than just GPD H

ImH seems to have weak t
and xg dependence
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X=0.36 o CFF Fit (Guidal) X=0.09
x CFF Fit (Moutarde)
* VGG Model .
o — Global fit (KMa)
*ML/J Global fit (KMb)
¥
x=0.25 x;=0.09
.8 = [ v
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Model independent extraction
Using only Ay and Ay

Extraction with :

@ Preliminary results from egldvcs Ay
@ Polarized cross-section from eldvcs Ao

2.5 = -
- H(x=¢, t=0.35-0.8 GeV?) - H(x=£, t=0.35-0.8 GeV?)
2 -
15— VGG model N
z " z
U + n
It ’r
L C X x
: : R *
07\ P T T 1 N TR R T T \‘\\*\I
0.2 0.3 0.4 xB 0.2 0.3 0.4 0.5

GPD dependencies versus xg mirror their respective ordinary PDFs
H and H <+ Aq(x) and q(x)
Drop of Ag(x) at low xg will be seen at 12 GeV
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6 GeV era : lessons learned

@ The feasibility of high luminosity exclusive measurements in complementary high
precision (Hall-A) and large acceptance (CLAS) spectrometers has been demonstrated.

@ The first dedicated generation of experiments suggests precocious scaling in Deeply
Virtual Compton Scattering

@ The experimental results have triggered theoretical developments for the consistent
description of higher twist corrections

@ Several approaches investigate Generalized Parton Distribution extraction methods from
data

@ Unified descriptions with Semi-Inclusive DIS in terms of Wigner distributions have
recently been implemented into concrete predictions
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