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QCD: From PDFs to the underlying QCD 2
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nPDFs: Extend Precision & Kinematic Reach in {x,Q°}
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precision fa(x,Q)) can serve as Boundary Condition for fi(x,0,kr,br,0)



QCD: From Parameterization to a Deeper Understanding

Proton PDF: f)(z,Q)
generally NNLO; approaching ~1% precision; Boundary Conditions for nuclear PDF

Nuclear PDF: fa(z,Q)

generally NLO; leverage proton PDF tools; recent progress encouraging (e.g., PDG)

evolve from parameterizing to deeper understanding of QCD

Extend kinematic {x,Q} range: ... probe extreme regions of QCD

O

Low Q: non-perturbative region; correlation effects ... Q
Low x: resummation; saturation; BFKL; ... 0 éﬂ
Low W: resonance region; duality; ... & 0

Need theoretical guidance in these regions
Extend Unpolarized Colinear to Spin, TMD & GPD

... explore full tomographic nuclear structure in spin, kr, br

precision f4(x,)) can serve as Boundary Condition for fi(x, O, kr,br,0)
include Lattice QCD info on moments and quasi-PDFs

Need coordination/communication between efforts
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... beyond parameterizations? ... nearest neighbor interactions 7
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“Free nucleons” + “nucleon pairs”

Short Range Correlations (SRC)
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Very different from standard parm. (e.g., nCTEQ)

Question: do C, coefficients display any patterns???
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New approach:

Inspired by nearest-neighbor interaction

Short Range Correlations (SRC) 9

Is the fit reasonable???
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https://arxiv.org/abs/2312.16293
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Fit Proton & Neutron Separately ... a curious observation .. 12
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Different Param.

=

i) NN /SRC and ii) nuclear character 13
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This parameter form connects to new concepts



CONCLUSIONS:

Assembling the puzzle pieces
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