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JAM Collaboration

» Understand the 3-dimensional structure of nucleons through
global QCD analysis of parton distribution functions (PDFs),

fragmentation functions (FFs) and transverse momentum
dependent (TMD) distributions.

» Use collinear factorization in perturbative QCD to perform
simultaneous determinations of PDFs, FFs, etc.

« Utilize Monte Carlo methods for Bayesian inference to
achieve robust uncertainty quantification
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Spin-Averaged PDF + Nuclear Analysis ||][||

Simultaneous extraction of PDFs, higher twist effects (x*M?/0?),
and nuclear effects.

Update JAM analysis with latest W/Z production data
(mcludlng LHC)
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Data T

* Deep Inelastic Scattering: BCDMS, NMC, SLAC, HERA, Jefferson Lab (3,863 points)
* Drell-Yan: Fermilab E866 (250 points)
 W/Z Boson Production: Tevatron CDF/D0, LHC ATLAS/CMS (239 points)
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JAM Methodology T

« Parameterize PDFs at input scale Qg — mczz = (1 — x)°(1 + y\/; + 7x) —
e Evolve PDFs using DGLAP and compute observables
« Determine parameters through Bayesian posterior sampling with likelihood function =

Data Resampling:

posteriors

sampler I‘ w

Multi-Step Strategy:
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W/Z Boson Production
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[Lepton Production (including L HC
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Parton Distribution Functions | |

6 MJAM

Large d — i at low x due to
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Nuclear Effects | l] [l |
Oft-shell Effects: —

Nuclear physics combined
with perturbative QCD F(z,Q%) =
provides further insights -

into dynamics within Y (2, @p ) =
nuclei (i.e. d/u ratio) v(p?) =

d /| N '
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Oft-shell Corrections | |] [l |

e (Consistent with zero, due to tension between Jefferson Lab
and SLAC data
o Different than CJ15 and KP results
» Result 1s consistent regardless of
e parameterization choice
 choice of target mass correction (GP, AOT)

» choice of deuteron wave function (Paris, AV18, CD-Bonn,
WIC-1, WIJC-2)

_ n}; O JLab only
5fp — 5f’ — 5f I SLAC only




Conclusions and Outlook ||][||

New LHC data provides new constraints at x < 0.2 on the valence

. —
quarks, sea asymmetry, and d/u ratio.
> . 0 12 GeV UPGRADE add new hall ~ >
Sea asymmetry at low x 1s found to be larger than previous extractions. «®
. \ double cryo
d, at low x is found to be smaller, while s is found to be larger. BN
\ ‘ , and power supplies

5 new cryomodules

Off-shell corrections are found to be consistent with zero due to 5y
tension in datasets. Result is consistent regardless of parameterization
or model choice.

New data from Jefferson Lab needed for off-shell corrections
(Marathon with tritium and helium targets, BONuS with “neutron”
target, and more JLab 12 GeV experiments)

EIC will provide further constraints on PDFs. Parity-violating DIS
could provide information on strange distribution.
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Extra: Higher Twist




