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NO Introduction needed

answers to many ‘big questions’ — origin of proton’s mass
and spin —are intimately connected to its GPDs

very difficult to access full (x, &, t) of GPDs from ongoing
and upcoming experiments

need complimentary theoretical knowledge
on (x, &, t) dependence from (lattice) QCD

this talk: new developments (past ~6 months)



new developments

a novel Lorentz invariant formalism for lattice QCD calculations of GPD

fast: ~10 times faster access to t-dependence of GPD

accurate: reduces frame-dependent power corrections

Shohini Bhattacharya (BNL) et al., Phys. Rev. D 106, 1, 114512 (2022)
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putting on our thinking caps
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Lorentz invariant formalism U P = (p;+ppl2
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extract A; in any frame by combining F* with varying 5;, 5, p
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from Ai to GPD: Lorentz invariant mapping Ftr =1 ly+%u+
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A; are frame independent
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moments of proton GPD: t dependence
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large power corrections for traditional definitions
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negligible power corrections, stable moments
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unle

ashing its full power
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black squares: OPE of nonlocal quark bilinear

good agreement with traditional lattice QCD calculations
of GPD moments using local operators, when available
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we got more ...
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. and spatial imaging
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charge distribution
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quark total angular momentum
contribution to proton spin
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the 31 ...
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... and the 4t
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past those moments ...

X dependence via quasi-PDF

H(x) E(x)

Joshua Miller (Temple U) et al, 2304.14970
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summary

a new Lorentz invariant formalism for lattice QCD calculations of GPD

t dependence of GPD: faster and more accurate

t dependence of proton’s quark GPD  H(x, & = 0.1) E(x, & = 0.1)
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