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context for A+A program

arXiv:1805.05635
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Eiet = 1 leV at y~0 Au+Au @ RHIC-sPHENIX,
xa ~ 0.4 (EMC region!) Eiet = 60 GeV at y~+0, xa ~ 0.6

need precise constraints from p+A... (also for HF...)
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EW probes
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|solated photon cross-section in p+Pb

>
() 6
¢ 19 1.09 < 1* < 1.90 == -1.84 < * < 0.91 2.83 < n* <-2.02 3
8'.-_105 == == .-
S 10° T " 1
B -, = E
© 103 —— __ ==
10? ATLAS - T =
1o[.¥5 =8.16 TeV p+Pb, 162 nb” = __ — -
1 Data == - -
o JETPHOX + CT14 + EPPS16 nucl-ex/1903.02209 ==
] ) \ 1 1 PR T R T B 1 1 L | L L L !
£ 1.4F e = —
212k + ME: 3
I o A e e = === S S e T+ —— e — e ;
_GC) 08__ _——____ — —— — _____- —t _;
" 0.6F . :iL . f il I
30 40 10°  2x10° £l [Gev] 30 40 10°  2x10° £l [Gev] 30 40 10° 2x10° £ [GeV]
M— ————
forward (p-going) backward (Pb-going)

e Broad measurement (pr = 20-500 GeV) of isolated photon production
= asin pp, under-prediction by NLO calculations (w/ nuclear effects)

e Jotal uncertainty as low as ~3% (!)
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DF fits, less obvious in shadowing region
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e Disfavors large initial state energy loss
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At low-ET, data almost compatible

with free nucleon PDFs

= can't probe this region with W/Z!

= more generally, information for

global nPDF fits
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‘cold nuclear matter” dynamics

partons before and/or after hard scattering interacting

. with gluon-dense nucleus
outgoing

jets/hadrons nucleus

proton ‘ ﬁ

1. parton-gluon interactions before 2 nteractions after
hard scattering (initial state E-loss) scattering (kr broadening

A decorrelation)

3. forward mono-jet production
(parton in proton interacts
coherently with saturated gluons)
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forward "mono-jet” production

d+AU —> TOTPHX, Vs = 200 GaV, 0<FQue<500 AU => m°r°+X, Vs = 200 GeV, 2000<TQpuc<4000
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pPb

arbitrary units

forvvard d| Jets at LHC
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Include saturation



how can we explore saturation region??
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New processes: photo-nuclear
dijets in Pb+Pb w/ATLAS
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New kinematic regions: far
forward probes

/'

Very forward
(y=5.2-6.6) jets in
p+Pb w/ CASTOR

“~ forward y

y=4-5 (ALICE FoCal upgrade)
see also LHCb & PHENIX MPC-EX
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. Di-photon event
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https://dx.doi.org/10.1103/PhysRevD.95.112005

nuclear effects at large-xa

At large-xa, Fermi motion of nucleons in nucleus:
... but also, short-range p-n correlations!

Friese, Sargsian, Strikman
EPJC 75 (2015) 534

nucleus has total 1

momentum pa o Q\ o
g~ 0
with pgsuch that © & %N s

Xa = Po/(PAlA) > 1 % oot

JLab
experiments

Possibility to observe xa > 1 configurations! S A

. . & 7
= rates are sensitive to Short-Range Correlations /J 3
(SRCs) in nuclei (“‘medium energy” physics) Q. .



QGP in small
systems?

PRL 110 (2013) 182302
| N\ ZET™>80 GeV

ATLAS  p+Pb |5, =5.02TeV =
fL~1up’ 0.5<p™’<4 GeV
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high-prt vo in ultra-central p+A7

nucl-ex/1808.03951
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collective behavior JHEP 10 (2017) 090
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Roa compatible with only nPDF /
saturation effects...
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substantial E-loss & flow of

HF electrons in RHIC Au+Au but very large "flow”(??)

= /s = 1/411 bound! = how to understand soft &
| 9 hard physics together?
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jet quenching in p+A? 5 e

ATLAS
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IS there an onset of jet quenching?

explore with high-stats
Y+jet in p+A...

or do we mis-understand a high-pr v27?
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System size dependence of energy loss
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future p+A physics
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future p+A physics

~LHC accelerates its ﬁrst atoms SPHE@ i ’ ! ’I |

*. by Sarah Charley
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Protons might be the Large Hadron Collider’s bread and butter, but that doesn’t
mean it can’t crave more exotic tastes from time to time. On Wednesday, 25 July, \
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LHC “RHIC
O+0, Ar+Ar, e+Pb(?) -° SPHENIX detector
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