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nPDFs: what are these?



roton PD’Es

mass scﬁeme (FF, ZM-VF, GM-VE )

®
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nPDFs: what are these?
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nuclear PDEs: all of that f[us

~  nuclear dependence
o [imited amount of data per nucleus

o [ess frecise

Eskola, PaakLinen, Paukbunen, Sal;gm{o,

Eur.Phys,]. €77 (2017) 103, 163

o nuclear ﬁécts in the ﬁna[ state? 10"
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~ 1400 dats points .

fixed target DIS and DY
LHC dijets

LHCW & Z

CHORUS neutrino data
PHENIX 7*
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standard froced'ure for nPDEs:

« take as reference one set of proton PDEs and (iry o) be consistent
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EKS: Eskola, Kolhinen, Salgado, Eur.Phys.]. c9 (1999)
LO HKM: Hiri, Kumano, Miyama, P@/S.Rev. D64 (2001)

#DS: de 'I[oriom, Sassot, P@/J.Rev. D69 (2004)

#DS: de ff[oricm, Sassot, P@J.Rev. D69 (2004)

HKN: Hirai, Kumano, Nagai, P@J.Rev. €76 (2007) ~> KEK nuclear f@/.cics texthook, (2015)

EPS09: Eskola, Paukkunen, Salgado, THEP 0904 (2009)
NLO |
D55 de Florian, Sassot, Stratmann, PX, Phys.Rev. D85 (2012)
#CTEQL5: Kovarik et al., Phys.Rev. D93 (2016)
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NNLO  xa15: Khangour, Tehrani, PhysRev. D93 (2016) n0.1, 014026
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SET DSST_ | #CTEQI5 | KA15 | EPP516
d e-DIS v v v 4
o | v ; ; v
¢ fions v v X 4
p y-DIS v X X v
J EW X X X v
{ Jets X X X v
# data points 1579 740 1479 1811
accuracy NLO NLO NNLO NLO
protm PDF | MSTW2008  ~ CTEQG.1 JRO9 CT14NLO
avour .fefamtion? 1o valence on.[y 10 ]65!
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Eur.Phys,]. C77 (2017) 103, 163
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can we imfrove this at

future colliders?



ﬂffW 1 emarﬁs:

o “data” used, with assumed exferimmm[ uncertainties

© imfact estimations are tied to the initial fammeterizations
€ below x~107"3 the theoretical curves are
EXTRAPOLATIONS: there is ALWAYS a bias

~ mostly focused on the nigﬁtmcm (a.k.a. gluon)
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Eur.Phys]. A52 (2016) 10.9, 268
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EIC: inclusive o,
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Possibilities at future colliders

Red. factor

Aschenaer et af., arXiv:1708.01527 [nuc[‘ex]

EPPS16*
iyl

EPPS16* + EIC (inclusive only)

Vs =31.6 - 89.4 GeV
Q% =10 GeV?

EPPS16*: EPPS16, but less st_i)f af fow x
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c c Aschenauer et af,, arXiv:1708.01527 [nucl-ex]
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L

Possibilities at future colliders

; nuclear DIS -F, , (x,Q°)

E Proposed facilities:
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- “c{ata"’from EPS09

- joint ana.l}/sis N¢C and cC

Uy + dy

Possibilities at future colliders
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from H. Paukbunen’s talk in DIS17
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_from H. Paukbkunen’s talk in DIS17 impact gf the LHeC 0,7 on EPPS16
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from H. Pauﬁﬁunen’s m[é in DIS17

10

imfact‘ gf the LHeC 0,4 on EPPS16*

if the tigﬁt fow-x sﬁufe is released (like EPPS16*)
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Fit one nucleus Jirecf!y

o 1 first heard this proposal from Juan Rojo, but for 6 at LHC
o there is a scarce amount of data on P from DIS

XS stmgg (e with fammeteﬁzation

for LHeC:
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P. Agostini infante and N. Armesto, Master Thesis, Department of Particle P@/sics, USC

5 5 | — LHeC ep pseudodata 5
0.4 crrneeeeee | [ EPPS16 nuclear data [ '

<
bo
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.Summazy

o There are several nPDEs sets available in the market, in
constant imfrovemem‘, but tﬁ_cy contain all the “issues” gf
froton PDEs f[us more

o RHIC and LHC are not the best machines to constrain partons

in the nuclear medium ( )
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o e rm[.[)/ need to understand proton/ nuclear PDES and FEs/wEEs

exfecmtion:

£ > —>

cA fA AA
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o e rmt:[)/ need to understand proton/ nuclear PDES and FEs/wEEs
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o e rmt:[y need to understand proton/ nuclear PDES and FEs/wEEs
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outlook.:
Eeqaing up with the

fro fons




o use current colliders... but we need DATA (and convince
exferimmm[ists o fub'[isﬁ uncertainty correlations)

o improve FEs 50 we can use available (not only LHC) data

© aff.[y proton PDES ana_[)/sis tecﬁnigues and imfrovements in
nPDES extractions

s gofor aproton + nuclear PDEs analysis
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SET DSST_ | nCTEQU5 | KA15 | EPPSI16
d e-DIS v 4 v 4
o | v v y y
4 pions 4 v X v 2
p y-DIS v X X v
J W X X X % ?
{: jets X X X v 2
# data points 1579 740 1479 1811
accuracy NLO NLO NNLO NLO
froton PDEF MSTW2008 ~ CTE%I JRO9 CT14NLO
avouy .fefamtion? 1o valence on.[y 1o JES!
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The impact of the LHC data
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o fow points (30 out of 1811, ~ 1.7%)

o not very precise (correlations not included in general)
o ratios taken, information [ost

o very high @ (2 0.0.m. away from DIS and DY dats)
< DGLAP evolution wasﬁing away gﬁcts



