Frontiers In Lattice
Parton-Distribution Calcula
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§ Consume® Guite:to Lattice Hadron: Calculations
X~ Nucleon structure with) controlledi systematics
in the physical llimit (& © a , WO T,0O H)

8 Bjorkenx DependentsStructure

X~ Nucleon Parton!Distribution Functions((PDES)
X Meson IPDEs

X Meson IDistribution Amplitude (DAS)

Apologies to those whose results | cannot cover due to time constraints
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What Is Lattice QCD?

§ Lattice QCD Is an ideal theoretical tool for investigating
strong-coupling regime of quantum field theories

§ Physical observables are calculated from the path integ
(o ) G 617 a6 )

In BEudlitleanspace
X Quark mass parameter
(described bya ) quark field_g =

X Impose a UV cutoff \ H' W e
discretize spacetime o
X Impose an infrared cutoff
finite volume XY, 2

§ Recover physical limit
a a4 ,+° 40
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Are We There Yet?

§ Lattice gauge theory was proposed in the

19705 by Wilson
X Why haverid we solved QCD yet?

8 Progress is limited by computational resources
1980 Today
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8 Greatly assisted by advances in algorithms
X Physical pionmass ensembles are not uncommon!
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Nucleon Matrix Elements
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8 Pick a QCMacuum
X Gauge/fermion actions flavors (2, 2+1,2+1+1),a ,a,L,8
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Nucleon Matrix Elements

LattlceQCD caquIatlon aiN| gng| NO’
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§ Construct correlators (hadronic observables)
X Requires@uark propagatoro
Invert Dirac-operator matrix (rank O(1012))
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Nucleon Matrix Elements

LattlceQCD caquIatlon aiN| gng| NO’
'“ 'H\ .

|

§ Careful analysis needed to remove systematics
X Wrong results if excitedl-state systematio: not controlled
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Nucleon Matrix Elements

LattlceQCD caquIatlon aiN| gng| NO’

§ Systematic uncertainty (nonzes finite L, etc.)
X EXcited-state contamination

X Extrapolation to the continuum limit e
(MO mPvs L Hpa O0) |

---------
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Precision Nucleon Couplings

8 g- zeroth moment of transversitys

§ A stateof-the art calculation (PNDME) @ 20n®
X Extrapolate to the physical limit

PNDME, 1506.06411
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I Irst extrapolation to the physical limit
of a nucleon matrix element!
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FLAG 2019

g Finally adopted by FLAGktps://arxiv.org/pdf/ 1902.08191pdf

PNDME, 1806.09006

0.989(32)(10)
0.987(51)(20)
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