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— broad document representing multiple sub-communities

completed Lol available

= focus: EIC determinations of partonic distributions (PDFs, GPDs, TMDs)

= tomography encompasses a wide range of EIC < HEP topics


https://www.snowmass21.org/docs/files/summaries/EF/SNOWMASS21-EF6_EF7-TF5_TF7-CompF2_CompF3_Hobbs-205.pdf
https://www.snowmass21.org/docs/files/summaries/EF/SNOWMASS21-EF6_EF7-TF5_TF7-CompF2_CompF3_Hobbs-205.pdf

= numerous 3D structure connections to LHC program/objectives

PDFs and GPDs/TMDS: including helicity-odd M.E.s  ~ <’y+75> select

high-energy QCD (DIS measurements; heavy quarks/masses, jets, a )

gluonic structure/Higgs (gluon PDF/GPD; improvements to gg— h production)

QED effects (photon PDF; improved EW corrections)

nuclear structure (nuclear PDFs; connections to heavy-ion UPCs)

= progress will depend on various methods

— phenomenological studies; global analyses [of PDFs, GPDs ...]
— continuum QCD approaches
— lattice QCD input

— Al/machine-learning and MCEGs



measuring hadron’s multi-dimensional structure at the EIC

= extract unintegrated matrix elements from data: [schematic]
Wz, br,kr) ~ (v, vTv5) eg., Wigner distribution

— related to other distributions via projections,

F(, ) = / Por Wz, b kr) VD

flz) = / d*kr f (z, kr) PDF

this generalizes to helicity-odd distributions; GPDs; also, light nuclei!

= precision goals at HL-LHC depend partly on hadron structure information
— PDFs, GPDs — SM predictions in hadronic collisions

— tomography will be a collaborative theme between EIC/LHC



(i) importance of nuclear data in free nucleon QCD analyses

= information involving light nuclei

— the d-quark 1s predominantly determined from deuterium data with model-
dependent nuclear correction(s):

fUe = fUN g fN/d

CJ15, Accardi et al., PRD93, 114017 (2016).
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= heavy nuclear targets

— additional flavor separation often provided by nuclear DIS, including neutrino
scattering
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nuclear (neutrino) DIS data
are used 1n single-nucleon fits

— VA data play a vital role
flavor-separation in
contemporary global fits;
e.g., for nucleon strangeness
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= EIC can clarify things by:

— providing high-impact data free of nuclear effects =
N m

— resolving residual tensions among nuclear data sets | m

— improving nuclear PDFs, models, parametrizations

— facilitating universal nucleon, deuteron, nuclear fits A)



EIC potential impact on nPDFs

= inclusive charged-lepton nuclear-DIS data have significant impact (Au, below)

= additional avenues: heavy-quark production; nuclear tomography data
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(ii) EIC possibilities with spin-polarized PDFs

= EIC will record data in multiple channels to constrain spin-PDFs (below)

* independent measurements of helicity-odd GPDs and spin-dependent
TMDs can provide additional constraint(s)

= interactions with lattice QCD in EIC era
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moving forward

= EIC tomography LOI wraps multiple topics

— dedicated studies or contributions may be natural
— must coordinate these efforts/inputs

— lessons from EIC YR studies should be included

[also opportunities for extension studies]

= more effort required to develop phenomenlogical implications

= inter-relations among spin, nuclear PDFs an intriguing EIC capability
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