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Background

Pioneering Lattice QCD calculations of GPDs:

C. Alexandrou et. al. (arXiv: 2008.10573)

Figure courtesy: Yong Zhao

Quasi-distribution formalism

C. Alexandrou et. al. (PRL 125 (2020) 26, 262001)
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Our contribution in a nutshell:

Background

All 

momentum transfer to source

• Perform Lattice QCD calculations of GPDs in asymmetric frames

• Lorentz covariant formalism for calculating quasi-GPDs in any frame

• Elimination of (frame-dependent) power corrections allowing faster convergence to light-cone GPDs at LO
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Main results

Definition of quasi-GPDs in symmetric frames: (Historical)

Naïve definition of quasi-GPDs in asymmetric frames:

Definitions of quasi-GPDs

?
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Main results

Novel parameterization of position-space matrix element: (Inspired from                          

Vector operator

Lorentz covariant formalism

Meissner, Metz, Schlegel, 2009) 
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Main results

Mapping Form Factors to the light-cone GPDs: (Sample results)

Relation between light-cone GPD H & Form Factors:

Definition:

Light-cone GPDs
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Quasi-GPDs & Form Factors: (Sample results)

Schematic structure:
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Our contribution in a nutshell:
All 

momentum transfer to source

• Perform Lattice QCD calculations of GPDs in asymmetric frames

• Lorentz covariant formalism for calculating quasi-GPDs in any frame

• Elimination of (frame-dependent) power corrections allowing faster convergence to light-cone GPDs at LO

Summary
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Main results

Renormalization: Sketch

Few words on operators: 

• Schematic structure of Lorentz non-covariant quasi-GPD:

• Schematic structure of Lorentz covariant quasi-GPD:

Few words on renormalization:

• Renormalization factors are different for               ,                , 
--- UV-divergent terms same

--- Finite terms different

• Matching:
--- Frame-independent

--- Available for only

--- Takes care of finite terms for  

• Strategy to renormalize: Use Renormalization factor for operator whose matching is known


