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OUTLINE

» Significance of pion light-cone distribution amplitude
* Introduction to HOPE

* Results

 Further work & conclusions
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CALCULATION USING LATTICE QCD?

e Issues with direct calculation:

* Light-cone operator not defined

« Lattice spacing breaks rotational symmetry: power divergences.
* Proposals:

» Calculate Mellin moments directly c.s. gaietal. sep 2019, v. M. Braun, etal., PrD

2015.

e Utilize Factorization Theorem x. Ji pre 2013, A. v. Radyushkin, PRD 2017., Ma, Y.-Q., Qiu,

J.-W. PRD, 2018.

 Match hadronic matrix element to OPE w. petmod and c. 3. b. Lin, PRD 2006., V.

Braun and D. Miller, EPJC 2008., Chambers et al, PRL 2017



OPE: TuE GENERAL IDEA
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INTRODUCTION TO HOPE
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ADVANTAGES & DISADVANTAGES OF HOPE

PROS CONS
» Conserved currents: continuum < Lattice artifacts amg ~ 1
limit “trivial” e Cannot extract x-dependence
* Heavy-quark allows for from study of OPE
suppression of higher-twist  Limited to lower moments

contributions
 Complementary to other
approaches
e Numerical inversion of heavy
guark cheaper



LATTICE DETAILS

(L/a)® x (T/a) 16 a (fm) Netg Ky K mYS (GeV)
0.130 1.2
0.125 1.7
243 % 48 6.10050 0.0813 5000 0.134900 0.120 2.0
0.116 2.3
0.110 2.7
0.125 1.7
0.118 2.0
323 x 64 6.30168 0.0600 5000 0.135154 0.113 3.1
0.1095 3.4
0.127 2.0
403 x 80 6.43306 0.0502 5000 0.135145 0.122 2.7
0.115 3.4

e Quenched approximation with m= 550 MeV
* Wilson-clover fermions with non-perturbatively tuned cSW
« With clover term, results fully O(a) improved



STRATEGY
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OPERATOR OPTIMIZATION
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TwO-POINT SPECTROSCOPY
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EXCITED STATE CONTIMINATION
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EXAMPLE AN

ALYSIS
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TwisT-2, CONTINUUM EXTRAPOLATION
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UPDATE: DYNAMICAL CALCULATIONS
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UPDATE: DYNAMICAL CALCULATIONS
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FURTHER WORK & CONCLUSIONS

 First continuum limit determination of this quantity

» Working to reduce statistical error

 Currently working on dynamical calculation of
second moment

e Future: Kaon LCDA



QCD: NON-PERTURBATIVE & PERTURBATIVE
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QCD: NON-PERTURBATIVE & PERTURBATIVE
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INTRODUCTION TO HOPE

 Heavy quark Operator Product Expansion
Jh = vy s 4+ Uytyseh
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INTRODUCTION TO HOPE
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MATCHING
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