Simultaneous fitting of DVCS
cross section:

Extraction of the CFFs, ReH and ReE



I Deeply Virtual Compton Scattering (DVCS)

ep — 6/]?/’)/

detector

nucleon



I Deeply Virtual Compton Scattering (DVCS)
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ep —> epry
Why?

Simplest process involving
Generalized Parton Distribution functions (GPDs)




I GPDs Formalism

Force carries and matter particles
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It is necessary to have transverse information.
Coordinate space: GPDs

Gain insight of the structure of quarks and gluons
inside the proton

3D imaging of the proton



I GPDs Formalism

GPDs provide correlated information on transverse spatial and
longitudinal momentum distributions of partons.

GPD(z,¢,t = A°)
S

Longitudinal momentum fractions Squared momentum transfer to the proton
B < isintegrated over inthe scattering amplitude [ | t = (p’ — p)2

In terms of the transverse momentum

B ¢ isfixed by the process kinematics. p
transfer Ap =ppr—opr
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rp Bjorkenvariable



I DVCS cross section

Measure of the probability that two particles will collide and react in a specific process.

ep — e,p’”y

Extraction of Generalized Parton Distribution Observables from Deeply
Virtual Electron Proton Scattering Experiments
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Extract ReH and Re& from fit parameters '
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https://arxiv.org/abs/1903.05742v3

I DVCS cross section

8 Kinematic settings
ep — elp/’y
Yy &

4-momentum vectors

k incomingelectron

k' outgoingelectron

q virtual exchange photon
q’ outgoing photon

p’ outgoing proton

m ok

m Q2
m ot

BB

dO’(k?, rp,t, Q27 (b)

Energy of the incoming electron
Electron squared momentum transfer —(k — &/)?

Squared momentum transfer to the proton (p’ — p)?

Bjorken variable

Determines the momentum fraction of the
quark or gluon on which the photon scatters.

B 99 Azimuthal angle between the hadron plane formed by

the outgoing proton and photon and the lepton plane



I DVCS dgthe ory fit function
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I DVCS dathe ory fit function
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I Local Fit
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Data Analysis Framework
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I Local Fit

® Results
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KL Separation

Transform the cross section into a line space.

d*o [nb/GeV?)

-0.02

Q“=1.820_ xB=0.343 _t=-0.172

0.14

0.12

0.1

0.08

0.06

0.04

0.02

AV RAAN RARE RARS RALN RARE RARN B” 1 BAN N

A 9y

o

T _
yu =

DVCS BH Z

UUUZOUU +UUU +0UU
DN Termwith CFFS
T DVCS BH

oyu =9UU — 9% U T 90U

data Fit parameter

from the local fit
r

—— | AL, (FiReH + TFy Re€ ) + BL G (ReH + Re€ ) + CL,GpReH
Q*(-1)

The coefficients can be written in the form:
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KL Separation

Transform the cross section into a line space.
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I KL Separation

I ”
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- Neglected

B There must be at least 2 angles at which either of the coefficients is zero.

Auul BUU1

Cudt

No solutions

No solutions for 2 angles

In the Data kinematics

2 solutions 1 solution



I KL Separation

& Transform the cross section into a line space.
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I KL Separation

& Transform the cross section into a line space.
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I KL Separation

" Results
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I Simultaneous Fit
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I Simultaneous Fit
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I Simultaneous Fit

® Results
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