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What is a GPD?

GPD : Generalized PDF
PDF : Parton Distribution Function

"Probability"” of finding an unpolarized quark with momentum fraction x inside a nucleon

Deep Inelastic Scattering: eP = e X
€
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Cross section: PDF
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What is a GPD?

GPD : Generalized PDF
PDF : Parton Distribution Function

Quark Polarization
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Different PDFs for different parton/nucleon spin configuration
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What is a GPD?

GPD : Generalized PDF
PDF : Parton Distribution Function

Quark Polarization
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Different PDFs for different parton/nucleon spin configuration
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What is a GPD?
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What is a GPD?

DVCS: Deeply Virtual Compton Scattering
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0Q? dependence = Evolution equations
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What is a GPD?
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Same number of functions for gluons

Polynomiality: the nth-moment are polynomials in ¢ of order n+1
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How do we construct a GPD?

We can obtain the GPDs integrating Double Distribution

Hia.&.t) = [d3da bz -5 a)f'(5.a.1)

They can be represented by 3D tensors

Ei(r.6t) = [dsda 3 = 3 = € K(3.a0.1)

Properties:
DD generate GPDs which automatically satisfy the polynomiality
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How do we construct a GPD?
Goloskokov — Kroll model: arxiv.org/pdf/1210.6975
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How do we construct a GPD?
Goloskokov —{1(([0}” model: arxiv.org/pdf/1210.6975]
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How do we construct a GPD?
Goloskokov — Kroll model: arxiv.org/pdf/1210.6975
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How do we construct a GPD?
Goloskokov — Kroll model: arxiv.org/pdf/lz10.6975Ed
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Where do we get them?

DVCS: Deeply Virtual Compton Scattering

Interference with

Pin Pout l

DVCS Bethe-Heitler Bethe-Heitler
(g, N)

(K, X) (KN

A(p, S) Ay, 5" A(p, S) Ap'. 5"
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Where do we get them?

The cross section and the asymmetries are written in terms of the following amplitudes

2 2 2 . 2 2 2 2
[Toves|” = [Toveslgy + A [ Toves |y + Acos 0 (|7Ewc5|UL + A |7'DVES|LL) +sin 0 (|7BVES|UT + A |7ﬁvcs|LT) :

Toul” = Toulty + 2 Toully +Acos 0 (ITsuldy, + A 1Toul?y ) +sin 0 (I%omly + A1 75ulTy

T = Jyu + ALy + Acos 0 (Iur. + AlLL) +sin 0 (Iyt + AlLt)
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Where do we get them?

The cross section and the asymmetries are written in terms of the following amplitudes

) 2 2 . 2 2 > 2
[Toves|” = [Toveslgy + A [ Toves |y + Acos 0 (|7EWCS|UL + A |7'DVES|LL) +sin 0 (|TBVES|UT + A Toveslir |-

Toul” = Toulty + 2 Toully +Acos 0 (ITsuldy, + A 1Toul?y ) +sin 0 (I%omly + A1 75ulTy

T = Jyu + ALy + Acos 0 (Iur. + AlLL) +sin 0 (Iyt + AlLt)

Only terms depending on GPDs through CFFs
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Where do we get them?

CFFs: Compton Form Factors

+1
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Where do we get them?

CFFs: Compton Form Factors
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Where do we get them?

CFFs: Compton Form Factors
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Where do we get them?
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Where do we get them?

ReH(E L) ImH (1)
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Where do we get them?

CFFs: Compton Form Factors

+1 N € +-02) — T 02
Re {M,EYE4Q?) = z{f LAY (6 6Q°) — {H. B} (66,07

—1 §—x

+ {H,E}7(6.6,4Q7) log G_lg)}

Im {'H,, 5}(&&; QE) = E§ ’?T{ﬂ: E}Jr(fa.f;t; QE)

Inversion Problem: CFFs depend only on é. We cannot recover the x dependence of the GPDs

Q? dependence = Evolution equations
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Evolution equations

Non-Singlet evolution equation:

ﬂdd HYO) (2. ¢.1) —f da! mvm(

Solve evolution equation
)Hq }(.?: £.t)  with Runge-Kutta 4

£ €

Singlet evolution equation:

T i , Al 1 i !
) ( (an)_limm ) Vs (7 ﬂ) W(g’%) Ewg(%’%)
q NS ; — ! !
HY S ro
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Evolution equations

d
LN / da’ @VNS( )Hq (@ et
dH(z,§,1) / 1
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= Z Wy K jgn Lijgr Hing

9

= MjlnHlnt > Matrix multiplication
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Evolution equations
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How do we get the observables?

GK model:

M)
)
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—

MakeGPD class: -

MakeEVO class:

MakeGPD class:
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MakeDVCS class

)
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—
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How do we get the observables?
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How do we get the observables?
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How do we get the observables?
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How do we get the observables?
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Extracting GPDs with NN

GK model: DD
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Polynomiality
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Extracting GPDs with NN
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Extracting GPDs with NN
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Extracting GPDs with NN
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Extracting GPDs with NN
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Extracting GPDs with NN
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Conclusions

Theory: To do:Evolution equations for Long. Pol. GPDs and at NLO
e Whatisa GPD?

* How do we construct a GPD?

* Where do we get them?

* Evolution equations

* How do we get the observable?

.

To do: DVCS cross section and asymmetries
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