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Theoretical Context
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Deep Exclusive Scattering

Generalized Parton Distributions
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GPDs and Transverse Imaging

(xg, t) correlations
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GPDs and Energy Momentum Tensor

(x,€) correlations

Form Factors accessed via second x-moments :
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Deeply Virtual Compton Scattering

The cleanest GPD probe at low and medium energies
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Observables sensitivities to GPD
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A global analysis is needed to fully disentangle GPDs
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Published Data
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DVCS Beam Spin Asymmetry 6 GeV
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DVCS Unpolarized Cross-Sections 6 GeV
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Compton Form Factors Hall-B
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The t-slope becomes flatter with increasing xp:
valence quarks (higher xg) at the center of the nucleon and sea quarks (small xp) at its periphery




Target Longitudinal Spin DVCS 6 GeV
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Model independent

Using only Ay and Ay

extraction

6 GeV

GPD dependencies versus xg mirror their
respective ordinary PDFs

H and H < Ag(x) and g(x)

Change of Ag(x) t-slope vs xg less pronounced
than q(x)

Axial charge more concentrated than EM

charge
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Future Measurements
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CLAS12 GPD program

l Number [ Title Contact [ Days [ Energy [ Target ‘
Hard Exclusive Electroproduction
E12-06-108 Stoler 80 11 IHz
of 7% and n
E12-06-119 Deeply Virtual Compton Scattering Sabatie 80 11 IH>
Timelike Compton Scat. .
E12-12-001 Nadel-Turonski 120 11 IH>
& J/V prod. in eTe™
E12-12-007 Exclusive ¢ meson electroproduction Stoler 60 11 IH>
E12-11-003 DVCS on Neutron Target Niccolai 90 11 D>
E12-06-119 Deeply Virtual Compton Scattering Sabatie 120 11 NH3
C12-12-010 DVCS with a transverse target Elouadrhiri 110 11 HD-ice
DVCS with CLAS12 .
E12-16-010 Elouadrhiri 50450 6.6 & 8.8 IH>
at 6.6 GeV and 8.8 GeV




Proton BSA DVCS A,y

E12-06-009

QZ (GeV/e)

80 days @ L = 103% cm 2571 with 85% polarized beam
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Proton BSA DVCS Ay

E12-06-009

80 days @ L = 103% cm 2571 with 85% polarized beam

ALy x FrH + EGuH — Stz Fa€

Beam Spin Asymmetries
¢ dependence

Statistical uncertainties :
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Proton DVCS TSA Ay, E12-06-009
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Proton DVCS TSA Ay, E12-06-009
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Proton DVCS TSA Ay, E12-06-009
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Gluons at large x E12-12-007

CTEQ6M NLO PDFs at Q, = 1.3 GeV

= 1
x dexxf(x =021 9 o Large glue density at x > 0.1
0.1 g
0.1 d,
15 0.03 - T+l PDF from global fits
0.01 s=§ (F2 evolution, vpg, jets)
= g 0.64 total
u, Gluons carry more than 30%
i of the momentum for 0.1 < x
0. /ﬁ
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0 s
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valence

| e @ 3D imaging of the nucleon

_ gluons

spatial distribution of valence quarks :
elastic scattering, DVCS, ...

Nucleon gluonic radius ?
exclusive ¢

<«—» changes withx
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Extraction of gluonic profiles

longitudinal cross-section

do, /dt (v p—¢ p)

=

UBREALLL N e R

X5 =0.2-0.3

Q>=4:5GeV?

do, /dt (nb GeV 2)

3

3
7S

T

_do /dt (nb GeV ?)
-

e

BRELLL BR R e e T

xg = 0.4-0.5

Q?=4-5GeV?

65 1 15 2 25 3 35
-t (GeV?)

transverse position density

L n 1
05 1 15 2 25 3 35
-t (GeV?)

plx,b) = I {t dVt 9,0V F (x)

Xg = 0.2-0.3

Q%= 4-5GeV >

N
N

b) (fm?)

~

T T T T T Ty I T I T

%18
o4

16
14
12

08
06
04
02

Xg =0.4:0.5

Q%=4-5GeV?

Longitudinal cross-section

Corresponding sensitivity in
transverse position space

b=1/y=t

Error propagation study
Skewness & # 0 neglected



Projected Impact on GPD Extractions
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Projected Impact on GPD Extraction

2
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Projected Impact on GPD Extraction
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Projected Impact on GPD Extraction
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Projection for the Nucleon transverse profile

Model profile Q= 3.75 GeV?
Projected
error band
0.5
0.45
q(b£x3)1 0.4
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0.8
0.3
0.6 )7’ X,
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Precision tomography in the valence region
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Global Fits to extract the D-term

©BSA
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D-term and Pressure distribution

dy=d (1-um )?
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Summary and Outlook

@ Transverse Imaging, Energy Momentum Tensor
@ First Generation Experiments Published

@ Entering the 12 GeV and High Precision era
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Supplementary material
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Exclusive 7° production at W >2 6 GeV
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Sensitivity to the chiral-odd GPDs Hr and 2H+ + E+

The t-slope parameter is found independent of Q2 and decreasing with xg
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