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GPDs from first-principle lattice QCD
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Huey-Wen Lin, Tuesday

momenta transfer:
symmetric

® need a separate calculation for each A? = — ¢
@ cach calculation 1s 2 X costlier than asymmetric momenta transfer




momenta transfer:
asymmetric
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I H, E: light-cone GPD



momenta transfer:
asymmetric

@ multiple A” within a single calculation
@ cach calculation 1s 2 X faster than symmetric frame

> 3 X faster access to t-dependence of GPD
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frame-dependent power corrections



[Lorentz boost

Sy PY,£S,

transverse to
symmetric Wilson line* asymmetric

1l =xy

frame-dependent
power corrections

. . . . 1 E? + E% E} — EY
* Euclidean lattice: the operator must remain space-like = = s ge < 0
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Lorentz covariant parameterization:
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From A’s to GPD, Lorentz invariant mapping: F* =i [ﬁ% 42T %] u
A -z
P-z
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frame-dependent mapping: y/f)/a — Z hl:gfa A Cgf)/a = Z el?/aAl.

frame-dependent kinematic factors
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* A; can be obtained in any frame from linear combinations of F,’s

with different proton polarizations
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reduced frame-dependent power corrections in GPD matrix elements
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reduced frame-dependent power corrections in GPD
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a novel Lorentz invariant formalism for lattice calculations of GPD

@ faster: 2 5 X faster access to t-dependence of GPD

® reduces frame-dependent power corrections

@ can be naturally extended to other twist-2 and higher-twist GPDs,
including for spin-0 hadrons

17



