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Structure of nuclei
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» Can we translate these modifications into
universal quantities?
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Nuclear modification: free proton vs bound proton
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Preliminary results: A-dependence
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Nuclear ratio of EPPS21 vs. nNNPDF3.0 vs. nCTEQ15HQ
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the case for eP runs
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» improved precision at low-x

» improved precision at large-x
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large-z region

EIC early science runs: A nPDF perspective

Peter Risse (prisse@smu.edu)



EIC early science runs: A nPDF perspective

The large-x region

There are several (theoretically) distinct effects at large-z, but the all look fairly similar!
» Target Mass corrections

» higher twist effects
» large-x resummation

» nuclear effects

Peter Risse (prisse@smu.edu)




EIC early science runs: A nPDF perspective

~ —
~~_ nheutral current e

EIC
B = 140y/Z/A GeV
O =13 GeV

~
-
-
~——

0.3 -+
5 0.2
gE
&)
0.1+
<]
-~
i)
> F
S
—
o
==
=2
o]

Peter Risse (prisse@smu.edu)

10



EIC early science runs: A nPDF perspective

- - -NLO
2.5 2.5 e
2. 2.
15 15 Q" =2GeV?
1. L. —
I
) 2.5 x, 2.5
2 2 B 2
~ 1= 2
= Q% = 25 GeV'
55-_ 1.5 & 1.5
w1 *~ L
2.5 2.5
2. 2,
L5 is5 Q* = 100 GeV?
i L T
0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8 1
Xp XB

Peter Risse (prisse@smu.edu)

11



Enlarged kinematic cuts

Kinematic variables:
1—=x
iz

Qz & W2:Q2 + My

Requires proper treatment of:
» deuteron corrections
[PRD 93, 114017 (2016)]
» target mass corrections (TMCs)

[Prog.Part.Nucl.Phys. 136 (2024) 104096]

» higher twist effects

[PRD 93, 114017 (2016)]
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low-z region
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The low-z region

» need for precise proton baseline

» only way of finding saturation from PDF fits is by carefully disentangling the different effects as precise as
possible

» problems with the HERA data

» problems with theoretical predictions
> .

Peter Risse (prisse@smu.edu)

14



EIC early science runs: A nPDF perspective

- R B B e R ARmaay
'E 1.26[— & HERAPDF2.0, RTOPT NLO =
> o = HERAPDF2.0, RTOPT NNLO n
=124~ =
C ] n

122 ~— @ HHT, RTOPT NLO ]

o - 4 HHT, RTOPT NNLO 7

1.2j . A —
L18— ¢ LNy —

C e - n

1.15T e "'--r.,_,__i‘_i__i-r -]
1aaf- e
LA2(~ )b b b b b b b b T

2 4 6 8 10 12 14 16 18 5 20 )
Q /Gev

Figure 2: The y*/ndof versus Q* for HHT and HERAPDF2.0 fits at NNLO and NLO.
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Thank you!
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