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INTRODUCTION - CURRENT STATUS OF NPDF's

PDFs enter any calculation involving hadrons in the initial state

» More precise PDFs mean more precise predictions for observables
measured at the EIC

Current main release: nCTEQ15

P> Large uncertainties on the gluon, especially at low =
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INTRODUCTION - NUCLEAR PDF FITTING

PDF parameterization:
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INTRODUCTION - RECENT UPDATES TO NCTEQ15
nCTEQ15: 740 data points
» Mainly DIS and DY data
nCTEQ15WZ: 860 data points
» Added W and Z boson production data to nCTEQ15
» Opened up strange quark parameters
nCTEQ15WZSIH: 948 data points
» Added 7%, 7%, K* production data to nCTEQ15WZ
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INTRODUCTION - MOTIVATION

Why are we interested in quarkonium (and open heavy-flavour meson)
production data?

> Sensitivity to gluon PDFs down to very low x values

» Large available data sets from multiple LHC experiments

» Interesting data-driven approach [A. Kusina et al., PRL 121 (2018)
052004; PRD 104 (2021) 014010]
» Understanding of quarkonium production in pQCD is limited
» Fast calculation
» Can quantify theory uncertainties
> Potentially applicable for any single-inclusive particle production process
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DATA-DRIVEN APPROACH

1 —
U(AB — 9+ X) = /d:ﬂl dl‘gfl’g (l‘l) fg,g (:L‘Q) 2_§|Agg*)Q + X|2dLIPS

_>[ Input functional at Qg ] .m

y
g DGLAP Evolution to Q; Data at Q; pp-collision data
£ (Dm0 ) (opeindon )
< [ Observable at Q; J: ] |~Agg—>Q+X|2
o
v
2
2 { Calculate x? j4‘
v
—{  Minimizaton |
2, 2 2 .
%;;S exp (—lﬁ;%) if pr < (pr)
|Agg—>Q+X|2 = 2 . ( 2 2 _< >2 —-n
%;;S exp (—ﬁ%) (1 + %%) if pr > (pr)

PIT DUWENTASTER NPDFS FROM QUARKONIUM DATA



Analysis
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PROTON-PROTON BASELINE

We use the same data sets as the previously mentioned reweighting study

> But we impose cuts to remove data with pr < 4 GeV and outside of

—3 < Yems < 4
| | DO | Jm | B—J | TS|
k|| 0.962+0.109 | 1.140+0.017 | 0.443-£0.011 | 0.948+0.005
A || 1.869+0.070 | 0.271+0.002 | 0.127+0.002 | 0.084--0.003
(pr) || -0.007+0.392 | -0.643+0.185 | -0.356+0.360 | 8.415-0.155
n || 1.86140.162 | 2.199+0.033 | 1.540+0.046 | 2.025-0.067
Npoints || 24 / 47 153 / 174 | 167 /188 | 346 / 440
e 0.32 0.98 0.92 7.2
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PROTON-PROTON BASELINE
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NEW NUCLEAR PDF riT
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NEW NUCLEAR PDF FIT - y?
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NEW NUCLEAR PDF FIT - DATA
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» Only 177 of 499 available points
included due to cuts.




RECAP AND OUTLOOK

Conclusions:
> New data driven approach

» Heavy Quark data helps constrain to low-z gluon PDF and is
compatible with data of other processes

Outlook for the future:

> Try different parameterizations of the matrix element to reach a wider
kinematic range

» Include all available data sets

> Investigate the dependence on the factorization scale
» Compare with NRQCD

Thanks all |
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