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Generalized Parton Distributions and 3D
Imaging of Nucleons

¥
oz, ~l/Q =
b GPDs — new class of quark and gluon matrix elements
p P
) 3 f) — GPDs correlate the struck parton's (g/g) transverse
E,/ ® spatial distribution with its longitudinal momentum fraction
: ©® in the nucleon.

— Nucleon structure deschibNed by 4 GPDs:
H, E (no helicity flip), H E | (helicity flip)

— First moments of quark GPDs H and E gives elastic
form factors and second moments are related to the
spin structure of the nucleon.

DVCS is the cleanest way to measure GPDs.

The DVCS process is an essential part of the GPD program with CEBAF at 12 GeV
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Factorization and GPDs

Hard/perturbative part

- In the Bjorken limit
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N @ Soft part
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DVCS in Hall A of Jlab: For these goals, we need:

. - High energy beam; 6.6, 8.8 and
— 2
We want to do Q* scans at various Xg; 11 GeV hence highest possible HRS

to confirm DVCS formalism momentum

— Separation of Re and Im part of DVCS
amplitude (absolute and helicity

dependent cross section) — absolute cross section ~4% relative
Lo-do = Sm (TBH . TPV precision

&P o+d o = |BHP+Re(TBH.TPVOS) 4 | DV OS2 _ _
Total = 100 days (88+12 days calibration) — beam intensity between 5 - 15 uA

approved  proposed scans in Q2 and Xg;
|  DVCS measurements in Hall A/JLab |

- longitudinally polarized beam

-~ LH, target
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https://hallaweb.jlab.org/12GeV/experiment/E12-06-
114/documents/proposals/E12-06-114 update.pdf
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CALORIMETER
—~ 208 PbF, blocks

- Ag/q ~ 3%

— Calorimeter energy
resolution is our
Iimiting factor in
the missing mass
reconstruction

Missing mass squared cut ensures exclusivity
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Instrumentation:

ARS channels

DVCS calorimeter

ARS system(for calorimeter
signals):
- 1 GHz sampling
— Digitizes PMT signals,

allowing off-line pile-up removal
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Spring 2016 Running

Moller polarization measurement (Kharkov Institute)
— done at 4.4 and 8.8 GeV so far, 11 GeV still in
plans

Maoller results for Spin Dance 02,29 /2016
Meoeller run=1&8009
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- We are doing an
opportunistic running

- We have polarized beam
at4.4, 8.8 and 11 GeV

- Running at various beam
currents

- Beam energy
measurement in hall (D.
Higinbotham)

[ TPMTHO4A.XP0S
mm

(-3, 2) VaL=0.710082
I IPMTHO4E.XPOS

mm
(-9, 9) VAL=0.792729

[ IPMTHO4A.YPOS
s,
L ' ot B (5, 5) VAL=2.17684
J ‘ J |__IPMTHO4E.¥POS
== L Er—lg: 0) VAL=-2.20716

hac_bcm_average

units
(-1, 40) VAL=5.94278

[
-80

T T T
-60 -40

{Minutes)

T 1
-20 21:01:08

Feb 16, 2016

€ HO IS 0 FH T M scroLiG

APS APRIL 2016



Coef.

ADC ch./GeV

Preliminary Studies Spring 2016

Calorimeter Calibration atE___ = 8.8 GeV

Coefficients (GeV/ARS amplitude)

Energy resolution
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Im C!

Statistics so far....

Scaling tests of the DVCS cross

section
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Running is in progress ......

- Running until April 25
— 100 days approved to run the DVCS experiment at JLab Hall A
— Running is already scheduled and will continue Fall 2016

— Scaling test of DVCS cross section for leading order factorization
confirmation

— Separation of Real and imaginary parts of DVCS amplitude by measuring
absolute and helicity dependent cross section.

Thank you!!!
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kinematics
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