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GeneralizedParton Distributions (GPDs): (See DiehlarXiv: 0307382)

1 ) ol 2 z z z
meAMMU=§f—;ewmAWPﬂFWG@@MﬂmM




Background

7~ N\
(Wh at?)

4

GeneralizedParton Distributions (GPDs): (See DiehlarXiv: 0307382)
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Physical processes giving access to GPDs:
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Amplitude:
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Physical processes giving access to GPDs:

Amplitude:
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X-dependence lost!
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Physical processes giving access to GPDs:
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We need GPD measurements from Lattice QCD
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Pioneering Lattice QCD calculatlons of GPDs:
Fs
4 . , . ; C e . . Equal-time correlation:
——H(2,0,-0.69 GeV?) Quast-distribution formalism Directly calculable on the
H(z,0,—-0.69 GeV?) lattice

Hrp(z,0,-0.69 GeV?) |-

Figure courtesy: Yong Zhao
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C. Alexandrou et. al. (arXiv: 2008.10573)
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Pioneering Lattice QCD calculations of GPDs:

: ' Equal-time correlation:

tly calculable on the

Practical drawback lattice

courtesy: Yong Zhao
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symmetric between source & sink
C. Alexandrou et. al. PRL 1. Lattice QCD calculations in symmetric frames are expensive

u et. al. (arXiv: 2008.10573)
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All

momentum transfer to source

—z/2

A Perform Lattice QCD calculations of GPDs in asymmetric frames  See Martha’s talk
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Our contribution in a nutshell:
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All

momentum transfer to source
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Key findings: ¢

A Lorentz covariant formalism for calculating quasi-GPDs in any frame
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Our contribution in a nutshell:

All
momentum transfer to source
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Key findings: |

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

A Elimination of (frame -dependent) power corrections allowing faster convergence to ligisbne GPDs at LO
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Preamble

Symmetric & asymmetric frames
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Preamble

Symmetric & asymmetric frames

Approach 1: Can we calculate a quasi-GPD in symmetric frame
through an asymmetric frame?
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Preamble

Symmetric & asymmetric frames

Related via
Lorentz transformation?

<< > -Pa_Aa

—2z/2

z/2

Approach 1: Can we calculate a quasi-GPD in symmetric frame

through an asymmetric frame?
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Preamble

Symmetric & asymmetric frames

Related via
Lorentz transformation?
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What kind ?
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Approach 1: Can we calculate a quasi-GPD in symmetric frame

through an asymmetric frame?

Yes, since symmetric & asymmetric frames are

connected via Lorentz transformation
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Preamble

Symmetric & asymmetric frames

Related via
Lorentz transformation?
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What kind ?

Case 1: Lorentz transformation in the zdirection
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Preamble

Symmetric & asymmetric frames

Related via
Lorentz transformation?
< >
What kind ?

Case 1: Lorentz transformation in the zdirection

Results:
2 vy 0 —p 0 20 = —fBz°
2= 0 1 0o |x]|o —
z; B8 0 v ; zg =z,

Operator distancedevelops a
non-zero temporal component
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Preamble

Symmetric & asymmetric frames

Lorentz transformation?

Related via

Case 2: Transverse boost in the-girection
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Preamble

Symmetric & asymmetric frames

Case 2: Transverse boost in the-girection

Related via
Lorentz transformation?
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Operator distanceremains
spatial (& same)
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Symmetric & asymmetric frames

—2z/2 z(2

Related via
Lorentz transformation?

<< > -Pa_Aa

What kind ? \ 4

Approach 1: Can we calculate a quasi-GPD in symmetric frame i

through an asymmetric frame?

' Y T 7s 9 |

Transverse boost: This Lorentz transformation allows for an exact calculation of quasi-GPDs in symmetric frame
through matrix elements of asymmetric frame

0/1 | /)/1
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Why go through a calculation in asymmetric frame?

— Approach 2:

Why not calculate directly in asymmetric frame?

GPDs on the light-cone are L.orentz covariant
(It doesn’t matter in which frame I do the calculation)

z(2

r distanceremains
atial (& same)
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Why go through a calculation in asymmetric frame?

— Approach 2:

Why not calculate directly in asymmetric frame?

=7

GPDs on the light-cone are Lorentz covariant
(It doesn’t matter in which frame I do the calculation)
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Figure courtesy: Yong Zhao

— Figure courtesy: Yong Zhao

Are quasi-GPDs Lorentz covariant?
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Main results

Definitions of quasitGPDs
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Main results

Definitions of quasitGPDs
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Definition of quastGPDs in symmetric frames: (Historical)
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Main results

Definitions of quasitGPDs
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Definition of quastGPDs in symmetric frames: (Historical)

If quasi-GPDs are Lorentz covariant then: |
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Use 7

Definition of quasi-GPDs in asymmetric frames:
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Definitions of quasitGPDs
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Use 7’ | Use kinematics of asymmetric frame |

Definition of quasi-GPDs in asymmetric frames:
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Main results

Lattice QCD results: (See Martha’s talk for details) .
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