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e |offe time behavior of PDFs

* Reconstructing PDFs from Mellin moments
calculated in lattice QCD

* Generating = and ¢ dependence of GPDs

* Pseudo PDFs in a diguark model
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loffe Time Distributions

 Due to invariance under Lorentz transformations, the matrix element
depends on two scalars

J \ Radyushkin, Phys Rev D 96

M ((p2),2%) = (plp(0)e(2)lp) o1

Orginos et al, Phys Rev D 96
: 2017
loffe time : (2017)
Fourier Transform Braun et al, Phys Rev D 51
(1995)

1
/ dre PP (g, 22) = M ((p2), 2°)

—1

l On the light cone

P(x,0) = f(x) ! /OO dve™ """ M(v,0)

:% .



loffe Time Distributions

 Due to invariance under Lorentz transformations, the matrix element
depends on two scalars

J \ ) Radyushkin, Phys Rev D 96

M ((pz),2%) = (p|o(0)p(2)|p)  @orn
Orginos et al, Phys Rev D 96
_ (2017)
loffe time .
Fourier Transform Braun et al, Phys Rev D 51
(1995)

1
/ dre PP (g, 22) = M ((p2), 2°)

—1

l On the light cone

/ e " M(v,0) |

©. @)

P(x, O)

s{\



loffe Time Distributions
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Describing loffe Time Distributions
using Mellin Moments
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From x space to loffe Time v

Truncating the PDF at an Xmin
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v=(Pz)

Large z / small x behavior dominated by Regge factor



From x space to loffe Time v
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Reconstructing PDFs from Mellin
moments
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Reconstructing PDFs from Mellin
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Reconstructing PDFs from Mellin
moments

Uyg- dya)y reconstructions at different pion mass
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Using 2 moments at different pion mass

LHPC (Ph. Hagler et al.) Phys. Rev. D. 77 (2008)



Reconstructing PDFs from Mellin
moments

1 I I

I
CT‘I 0 SR
0.8 Hagler et al _

0.6 - _

0.4 i .
e e st
e o

=
o

2 moments

1

0.8

0.6

0.4

0

LHPC (Ph. Hagler et al.) Phys. Rev. D. 77 (2008)

02/

[
Uyal - Oyal

I I
CT‘I 0 SR
Hagler et al _

o
LT

3 moments (third
moment not extrapolated
to physical pion mass)




Reconstructing PDFs from Mellin
moments - comparison
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Comparing the two calculations



H,(z,£,t)

Extending to GPDs

The GPD moments are a polynomial in &

dx H(.f,f,t)

drx H(x,&,t) = Ay + 462 Cy
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Pseudo PDFs in a phenomenological model



loffe Time Distributions

 Due to invariance under Lorentz transformations, the matrix element
depends on two scalars
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Pseudo PDFs

 Pseudo PDFs generalize the lightcone PDFs onto
space like intervals = = (0,0,0, 23)

Radyushkin, Phys Rev D 96
(2017)

2 2 Orginos et al, Phys Rev D 96
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<<
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» Reduce 25 dependence by taking ratios 0.22)

» By rotational invariance, one can equivalently
take an interval of the form z = (0, z1, 22,0)

M(Va Z%) — 7)(33, Z%)



Pseudo PDFs in a diguark model
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Extension to GPDs in progress!



Summary

PDFs receive contributions from both large and
short longitudinal spacing, the two regions
correspond to very different physics.

loffe time distributions provide a natural way to
single out each of them separately. Mellin
moments play a key role In this.

A way to model GPDs using lattice calculations.

Model studies used to probe the dependence of
Pseudo PDFs on 2°

Thanks!
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