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Nuclear PDFs
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Impact of EIC on nuclear PDFs
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Impact of EIC on nuclear PDFs

Uncertainty on up-quark sea distribution in Au/p
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Impact of fixed target on nuclear PDFs
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Probing small-x gluon PDFs: Forward Calorimeter (FoCal) at ALICE
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Probing small-x gluon PDFs: Forward Calorimeter (FoCal) at ALICE
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Expected impact of FoCal on gluon PDFs
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Expected impact of FoCal on gluon PDFs

Comparison to EIC  cerN-LHCC-2020-009
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Study of hadronisation
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Study of hadronisation
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Spin-independent quark TMD PDFs at the LHC and EIC

ART34 extraction: at N4LL
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Nuclear TMD PDFs at the LHC and EIC

nucleon polarisation
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Nuclear TMD PDFs at the LHC and EIC
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Nuclear TMD PDFs at the LHC and EIC
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Power corrections at the LHC and EIC
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Exclusive processes at the EIC and LHC

Hard exclusive meson production
Hard scale=large Q2
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Exclusive processes at the EIC and LHC p/u\ o)

Hard exclusive meson production Exclusive meson photoproduction Exclusive meson photoproduction
Hard scale=large Q2 Hard scale = large charm/bottom-quark mass Hard scale = large charm/bottom-quark mass

proton-lead: Z2 dependence of photon flux
— predominantly probing proton

pPb highly desired data in high-lumi LHC:
> probing of p in pp collisions impossible/very
difficult since too many interactions/collision
> highly reduced ambiguity in ID of photon
emitter compared to pp

down to xg=10-4at HERA/EIC in ep down to xg=10-6 at LHC in pp

xg=10-3at EIC in eA . xg=10-° at LHC in pA



J/P photoproduction cross section
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J/P photoproduction cross section S orken-x
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GPDs at LHC and the EIC
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Polarisation and angles

» for spin-1/2 hadron:

Four parton helicity-conserving twist-2 GPDs

H(z, &, 1) E(z,&,1)

H(z,&,t) E(z,¢,t)

proton helicity non flip| proton helicity flip

Four parton helicity-flip twist-2 GPDs

HT(xvgvt) ET(CU,f,t)

ﬁT(ajvg?t) ET(Qj,f,t)

parton-spin independent

parton-spin dependent
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Exclusive p on transversely polarised p

HERMES, Eur. Phys. J. C 77 (2017) 378

Possible at EIC
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POIarisatiOn and ang IeS Exclusive p on transversely polarised p

Possible at EIC HERMES, Eur. Phys. J. C 77 (2017) 378
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Polarisation and angles

» for spin-1/2 hadron:

Four parton helicity-conserving twist-2 GPDs

H(z, &, 1) E(z,&,1)
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proton helicity flip

H(z,&,t)

proton helicity non flip
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Exclusive p on transversely polarised p
Possible at EIC HERMES, Eur. Phys. J. C 77 (2017) 378
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Exclusive production of y-meson pair in UPCs:

probe different types of GPDs and access to variety of hard scales.

£ 7P (R. Boussarie et al. JHEP 02 (2017) 054, JHEP 10 (2018) 029
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Fixed target

exclusive measurements with SMOG2 (RUNS3):

pp pHe

pXe

special runs { |continuous pu*p” o =061.931 pb =686 evts o = 113.6 pb = 0 evts
data collection in{ J/v— T~ o =20.467 pb = 2302 evts o = 27.3 pb = 0 evts

o= 17.6 nb = 29 10° evts
oc=1.3nb = 21 102 evts

parallel with pp b— KTK~ oc=184 pb =1210° evts o =1094pb=5evts o =11.0nb = 102 10° evts
SMOG?2
protons gas (He, Ne, Ar)
—— R

\/SNN — 115 GeV
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Fixed target

exclusive measurements with SMOG2 (RUNS3):

pp pHe

pXe

special runs { |continuous pu*p” o =061.931 pb =686 evts o = 113.6 pb = 0 evts
data collection in{ J/Y — T~ o = 20.467 pb = 2302 evts o = 27.3 pb = 0 evts
paraliel with pp p—> KK~  0=184pb=1210% evts o =109.4 pb = 5 evts

o =17.6 nb = 29 10° evts|  total uncertainty on

_ _ 3 .
o =13 nb=2110"evts|  cross section: 5-10%
o =11.0 nb = 102 10° evts

SMOG2 /_\ LHCSPIN: transversely polarised gas target

protons gas (He, Ne, Ar)

@
Sy = 115 GeV

20

gas
protons protons, deuterons

— —+
Sy = 115 GeV

— access to spin-dependent GPDs at the LHC



Summary

* \Vast complementarity between (HL-)LHC, fixed-target and EIC
* EIC covers large variety of nuclei

—> valuable input for cold nuclear matter determination and for QGP studies

—> precise study of hadronisation, can help to understand LHC baryon data
* Fixed target also covers variety of nuclei, at large xs —> complementary channel
| HC covers otherwise unaccessible low-xg regions
o Study of the multi-dimensional nucleon-structure:

* EIC ep provides high precision and polarisation for nucleon/light nuclei

* | HC pA covers otherwise unaccessible low-xg regions
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