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Old Idea

d+Au reveals
“initial-state” CNM
effects




New |dea
Significant “final
state effects”,
medium creation in
small system




Broad checklist

* Flow-like
correlations

» Heavy flavor
production

* High-p; hadrons 2
(jet quenching)
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CMS p+p, JHEP 09 (2010) 091

Flow checklist:
Factorization
Geometry influence
pr dependence
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Long-range correlations in d+Au
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Geometry control at RHIC
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Full palette of v,, v,

SHe+Au d+Au p+Au
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W(2s) relative suppression

140 ey B
- Global Sys +27.8% N
N = J/y Phys.Rev.Lett. 107, 142301 (2011) -
1.2 Global Sys + 14.6% i
N B e E
30 of i . B
}n:gO.BZ 1! . :
0.6 | o -
0.4F | — More
0.2~ 3 stuft”
—|y|<(|).35 \/IsNN=2|OO GcleV d+,|Au | | | ;:: >
Y 24 6 8 10 12 14 16 18
coll
PHENIX, PRL 111, 202301 (2013) ]/\P \Ij’




W(2s) relative suppression
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J/W vs p+p multiplicity
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- p+p collisions @ 500 GeV
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Rgyau (ly|<0.5)

Hadron R,
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Jets in d+Au

PHENIX d+Au, \/ ow = 200 GeV, anti-k,, RA=0.3 jet
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Difficult to understand as a CNM effect!
Strong hard/soft correlation - proton configurations?




Checklist/Summary

» Flow-like, long-range correlations in p,d,3He+Au follow
hydro-like patterns, clearly reflect initial geometries

= Evidence for in-medium re-scattering of heavy flavor
from W(2s)/W(1s) relative suppression and open charm
de-correlation

» Traditional jet/high-p; quenching not in evidence;
un-intuitive R,,, indicates important soft/hard process
relationships

» Recommendation: Important for theory calculations to
reflect exact experimental event class definitions




Extra material



HBT in small systems

Perfectly smooth continuum between d+Au, Au+Au systems; also p
+Pb and Pb+Pb
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W(2s) relative suppression
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Charm boost follows N,

Heavy-flavor electrons in three systems
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Radial flow in d+Au?’
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Central d+Au vs Periph Au+Au

of

d+Au

Ry

2f T
Au +Au [ Au+Au\s,, =200 Gi]
15 :— o 4t —:—
< | * K« |
© ¢ = pep -

oy,

u u +4 B » T
I 0 T i <%:: o 1
R 1 @@@@-
0.5 = ¢ T %= Tm ]
T .-
[ I= I
(] P N S E LU P IS S PP P B S Y N S PP B B
0 0 6

Phys. Rev. C 88, 024906 (2013) 26



Caution: Cronin rides in e+A

Enhancement of ReARR
(+) hadron yields at 10
pr~ 1-1.5GeV/c
is seen with "
increasing A in etA. .
Pattern is sort of like
radial flow? 06
2.0
Moral: Need to .

look at small
systems with full,
proper models
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- 0-5% d+Au @ 200 GeV
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d+Au to forward/backward J/Psi

Rya, for J/Psi in
min-bias d+Au

For inclusive d+Au,
CNM modifications
capture forward/
backward difference
(but geometry
dependence is harder).
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Sort-of-heavy flavor in d+Au
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