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Brief History on
Understanding Nucleons
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Elastic Electron Scattering
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R Cross-Section:

2) 1762 (02
(&)= m( i) +2rG§4(Q2)tan2(§))

(da

mott 4F2sin

4( )( )COS( )

&R Form Factors => spatial distribution



Probing Nucleus (@) ...
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R Energetic electron’s
can see the nucleons
iside a nucleus

«® Can more energetic
electrons see
something inside a
nucleon too?



Inclusive Deep Inelastic
Scattering (DIS)

R Differential Cross-Section:
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«® Dimensionless Structure

functions

Fi(x,07)=Mc*W(Q*v)

/i 2(x 9Q2) = WZ(QzaV)

[WA(Q%)+2W,(Q20)tan*(5) ]

073k N ELASTIC
E "\ SCATTERING
- N
/ AN
Partons! \\
074 1 I 1 [ BN
0 | 2 3 4 5 6 7
q (GeV/c)2

SLAC-MIT (1969)



vWo

Scaling and Scaling
Violation
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QPM and Beyond

SRS

& Quarks and Gluons

&R Gluons radiates Quark—
Anti-Quark pairs

R 3 more quarks than anti-
quarks (Nucleons)




Kinematics of DIS and

ep scattering
* , e*,%

gq=k -k

current jot

DVCS

Four-Momentum transfer squared
O=-¢’=(k-k'")*=2kk'(1-cos(Oe¢))

Energy transferred from the lepton to proton
2My= Wc*+Q*-M*c*

Fractional Energy transfer
y=F

Bjorken chzling Q\;ariable
Xb="72P.0 =2Mv

Four momentum transfer squared at proton vertex
t=(p'-p)’

Generalized Bjorken variable

b
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DVCS - Overview

«® Underling process 1s a virtual photon scattering off of a
quark which produces a real photon



Generalized Parton
Distributions (GPDs)
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R .... generalized parton distributions (GPDs), which are
hybrids of the usual form factors and parton distributions,
but in addition include correlations between states of different
longitudinal and transverse momenta. — JLab page



DVCS Process

SR
DVCS BH

ep - epy= + +

(al (b) (c)

&R The actual ep2ep ¥ process 1s a combination of
DVCS and Bethe-Hettler.
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BH Cross-section

SRS
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Belitsky, Mueller, Kirchner



CifCrozz Section in nbiGe Y 2
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Warm-up calculation of
BH Cross-Section
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Q’01=(k-q")*

Exact Calculation of

Propagators

SR
Q’0s= (k'+q")’

Lepton,Propagators

| QZ 0O 4 and.)sz o,

&R P, was
the culprit



BH Cross-section with
adjusted propagators
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Monte-Carlo Event
(Generator

SR

R Five fold differential space for
final state of ep2ep v

R Includes radiative corrections

R To be used as an input for

Momentum Acceptance

Ak = 4.5% GEANT4 simulation

Angular acceptance
A 6 4=30mr
A 6, =60mr



— X, Space

Qsqr Vs Xb
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