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* Neglecting the real parts of the CFFs and TFFs

Experimental data is not sufficient 
to fully reconstruct the GPDs on 

the entire 𝑥 𝜉 −plane
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Lattice data has limitations on the
𝑥 = ±𝜉 lines 
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GLOBAL ANALYSIS
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Experimental data and Lattice data 
are complementary



PDF evolution in Mellin space

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



Multiplicative Renormalization, Diagonal Evolution
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Multiplicative Renormalization, Diagonal Evolution



GPD evolution in conformal space

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

NLO and Beyond:
The evolution is non-diagonal in conformal 
space, and there is mixing of conformal moments



Conformal moments of the GPDs

In the forward limit (𝜉 →0) the conformal moments reduce to Mellin moments.

𝜉 →0

Gegenbauer polynomials



Polynomiality condition for conformal moments

⟹

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

𝜉 dependence of Mellin
moments goes like 𝜉𝑘

𝜉 dependence of conformal 
moments moments goes like 𝜉𝑘 too! 
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𝜉 dependence of conformal 
moments moments go like 𝜉𝑘 too! 

We parametrize 
the t-dependence!



Conformal moments and the classical moment problem

Ø The goal is to invert this relationship and recover the GPD, 𝐹 𝑥, 𝜉, 𝑡 , from its conformal moments, 𝐹! 𝜉, 𝑡 .
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Conformal moments and the classical moment problem

Ø The goal is to invert this relationship and recover the GPD, 𝐹 𝑥, 𝜉, 𝑡 , from its conformal moments, 𝐹! 𝜉, 𝑡 .

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

Ø This is done by expressing  the function as a series expansion using a set of orthogonal polynomials

Conformal wave function:

Gegenbauer polynomials are 
orthogonal only in the ERBL region!



Mellin moments Inverse Mellin transform

Conformal moments Inverse conformal transform

Conformal moments and the classical moment problem

Compare it to
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Parametrization of the t dependence

𝑞
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Parametrization of the t dependence
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Regge inspired parametrization of the t dependence

The common PDF ansatz

In the forward limit the conformal moment should reduce the Mellin moment 



Summary

𝑞

polynomiality
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Ø We are making GLOBAL ANALYSIS using both experimental and lattice data

Ø We are working with conformal moments of GPDs 

Ø We parametrize the t-dependence of the conformal moments

Ø The parametrization is Regge theory inspired and flexible

References
• Complex conformal spin partial wave expansion of generalized parton distributions and distribution amplitudes, D. 

Mueller and A. Schafer (2006)
• Generalized parton distributions through universal moment parameterization: zero skewness case Yuxun Guo , 

Xiangdong Ji and Kyle Shiells (2022)
• Generalized parton distributions through universal moment parameterization: non-zero skewness case

Yuxun Guo , Xiangdong Ji, M. Gabriel Santiago, Kyle Shiells, Jinghong Yang (2023)
• On convergence properties of GPD expansion through Mellin/conformal moments and orthogonal polynomials, Hao-

Cheng Zhang, Xiangdong Ji (2024)

Summary


