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Experimental data is not sufficient
to fully reconstruct the GPDs on
the entire x ¢ —plane

Experimental data

DVCS

* Neglecting the real parts of the CFFs and TFFs




Lattice data

quasi/pseudo
GPDs

Lattice data has limitations on the

x = %€ lines




GLOBAL ANALYSIS
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Experimental data and Lattice data
are complementary




PDF evolution in Mellin space

Evolution in x-space

Evolution in Mellin space

Integro-differential (difficult)

dinQ? aéff ) J: d;yf(y, Q)P (x/y) + O(as(Q?)?) + - -

Multiplicative (easy)

C;{Z((gz)) - “éff )ann(Qz) + O(as(Q?)?) + - --

LO Evolution:
The evolution is diagonal in Mellin space, and
there is no mixing of Mellin moments.

NLO and Beyond:
The evolution is diagonal in Mellin space, and
there is no mixing of Mellin moments
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Multiplicative Renormalization, Diagonal Evolution

fR=ZO®f

Distribution

Multiplicative renormalizability

Diagonal Evolution in
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Multiplicative Renormalization, Diagonal Evolution
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Distribution

Multiplicative renormalizability

Diagonal Evolution in
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Multiplicative Renormalization, Diagonal Evolution

fR=ZO®f

Distribution | Multiplicative renormalizability | Diagonal Evolution in
PDF v Mellin space
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GPD evolution in conformal space

Evolution in x-space

Evolution in Conformal space

Integro-differential (difficult)

Multiplicative at LO (easy), Matrix multiplicative at NLO (easier)
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LO Evolution: NLO and Beyond:
The evolution is diagonal in conformal space, The evolution is non-diagonal in conformal
and there is no mixing of conformal moments. space, and there is mixing of conformal moments
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Conformal moments of the GPDs

Fult,t) = / 0 e (2, €)F(, €, 1)
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In the forward limit (¢ —0) the conformal moments reduce to Mellin moments. limg_,o ¢, (z, &) = =™

1

-1




Polynomiality condition for conforma/ moments

J
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* Polynomiality condition of Mellin moments leads to the polynomiality condition of conformal moments

¢ dependence of conformal
moments moments goes like

¢ dependence of Mellin
moments goes like &*
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Polynomiality condition for conformal moments

J J
A A : —1,(A) ~(A
C](- )(a:) = E cgk)a:k : x) = E cj,;( )C,E )(:B) .

* Polynomiality condition of Mellin moments leads to the polynomiality condition of conformal moments

¢ dependence of conformal
moments moments go like &*

¢ dependence of Mellin
moments go like &

We parametrize
the t-dependence!




Conformal moments and the classical moment problem

Fo(.1) = / dz c,(z,£)F(z, £, 1)

—1

» The goal is to invert this relationship and recover the GPD, F (x, &, t), from its conformal moments, E, (&, t).
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» The classical moment problem: Given the moments of a function, can we reconstruct the function itself?
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» The classical moment problem: Given the moments of a function, can we reconstruct the function itself?
Yes, if you know the asymptotic behaviour!



Conformal moments and the classical moment problem

Fo(.1) = / dz c,(z,£)F(z, £, 1)

—1

» The goal is to invert this relationship and recover the GPD, F (x, &, t), from its conformal moments, E, (&, t).

» The classical moment problem: Given the moments of a function, can we reconstruct the function itself?
Yes, if you know the asymptotic behaviour!

» This is done by expressing the function as a series expansion using a set of orthogonal polynomials
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_ _1\n Gegenbauer polynomials are
F(z,¢,t) = Z( 1)" pn(®,€) Fnl&,?) orthogonal only in the ERBL region!
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Conformal wave function: pn(z,8) = (_1)n§_n_1
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Conformal moments and the classical moment problem
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Inverse conformal transform
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Parametrization of the t dependence

Inverse conformal transform
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Parametrization of the t dependence

Scattering amplitudes GPDs
Partial wave expansion Conformal wave expansion
T(s,t,u) = 167 5 o(2J + 1)Py(cos8)T(t,u) | Fla, 1) = X2 0(~1)7 p;(2,€) Fi(E,0)
s channel and t channel DGLAP region and ERBL region
Analytic continuation between the channels Analytic continuation between the regions




Parametrization of the t dependence

Scattering amplitudes GPDs
Partial wave expansion Conformal wave expansion
T(s,t,u) = 16m 325 o(2J + 1)Pj(cos 0:)T;(t,u) | F(x,&,t) =320(—1) p;(z,8) F5(§,)
s channel and t channel DGLAP region and ERBL region
Analytic continuation between the channels Analytic continuation between the regions
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Regge inspired parametrization of the t dependence

Fir(t) o< D rj’k(t)t — Fix(t) o< D n fi"}(tz a(t)

In the forward limit the conformal moment should reduce the Mellin moment ~ F; o(t = 0) = /dx a:Jf(a:)
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Summary

Inverse conformal transform
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Summary

» We are making GLOBAL ANALYSIS using both experimental and lattice data
» We are working with conformal moments of GPDs

» We parametrize the t-dependence of the conformal moments

» The parametrization is Regge theory inspired and flexible
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