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A funny thing happened...

..on the way to the control example.

f | : Idea: d+Au is just like N+N
i . H + | Rd Au except for initial-state/
R T— % CNM effects on partons.
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There was much rejoicing!
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“A search for possible evidence of a created
medium being formed in small collision
systems, e.g. H+A and He+A at RHIC and
LHC energies”
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“A search for possible evidence of a created
medium being formed in small collision
systems, e.g. H+A and He+A at RHIC and
LHC energies”
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“Small Medium At Large”
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Psi’ (over?) suppression in d+Au
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Psi’ (over?) suppression in d+Au

e Avine £
N Global Sys +27.8% ]
= m J/y Phys.Rev.Lett. 107, 142301 (2011) =

1.2 Global Sys + 14.6% =
ﬂ A S o E
" Eo<p v <5 DA - ! :
o otal Fit d — —
10‘7;60'88% ——- Correlated BG = s %0-8__ ¢ . . -]
= — Jy 3 C ]
fzf%gw’s """ v = 0.6 ]
=z —— t - .
Sk 0.4 =
£ H;“*#T.__j 02: .
e S eedy “Ly|<0.35 5,,,=200 GeV d+Au .
e e e e e e ey e ey e ey
o - - % "2 "4 & 8 10 12 14 16 18
[ 1 Total Fit 3
—— Correlated BG coll
— Jly =
------ v ]
7 . o o9
. E Relative suppression of Psi
','.“ ﬁk‘%ﬂ N ° ° °
AN compared to J/Psi —is it a
M., [GeV/c?] '

created medium effect?

(Also seen by ALICE in p+Pb)
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Charm boost follows N,

Heavy-flavor electrons in three systems
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d+Au meets Cu+Cu
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Charm boost follows N,

Heavy-flavor electrons in three systems
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Open charm de-correlation

PHENIX arXiv:1311.1427

|||||||||||||

: : %“—1 o“ s | |
M":blém\; o ;é::% i:’.;f?z:if!ﬁ;lfff % %MWE %
et pHp g




Open charm de-correlation
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Back-to-back
correlation of
associated charm is
decreased in d+Au;
what is the site of
any re-scattering?
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Light hadrons Cronin rides again?
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Light hadrons Cronin rides again?
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Dramatic baryon enhancement: recombination
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Radial flow in d+Au?’
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Blast-wave fits to identified
light hadron spectra

A. Sickles, Phys. Lett. B731 51-56 (2014),

“Possible Evidence for Radial Flow of
Heavy Mesons in d+Au Collisions”

Was it the source of
the Cronin effect?
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Caution: Cronin rides in e+A

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

look at small
systems with full,
proper models
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Elliptic flow in d+Aur
Charged pairs at mid-rapidity over A¢;
central, peripheral and difference
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Near-side “ridge” in d+Au?’
Pair central arm tracks with MPC-S, An ~ 3.4



Near-side “ridge” in d+Au?’
Pair central arm tracks with MPC-S, An ~ 3.4

14

+ - : gf © @ Pyt 0-21:0 Gevie gt 1:0-2.0 GeVic . 1203.0 GeVic
p p mln-blas 1 0 E=—1+Z2c,cos(nAg)
g 1.1
O 1ofpg—=v=-=
0.9

PH ENIX
preliminary

-1 0 1 3 4 -1 0 1 2 3 4 -1 0 1 2 3 4
\n ( Q Ad (rad) A¢ (rad) A¢ (rad)

I8



Near-side “ridge” in d+Au?
Pair central arm tracks W|th MPC-S, An 3.4
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v,(EP) of charged hadron in 0-5% d+Au
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Geometry in small systems
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C(A9)

Long-range correlation in 3He+Au
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Summary: Hints and Allegations

Small systems at RHIC and LHC have interesting
physics beyond CNM effects — some observables are
highly suggestive of a created medium being formed.

Selected observations from PHENIX:

* ¥’ relative suppression

 Single charm radial boost

« Associated charm de-correlation
 Ridge/flow-like correlations across An~3.7,
see v, in d+Au and v; in 3He+Au

« Not mentioned here: HBT, yPir, LVM, high-p;

Moral: Need to address all observables within a complete
“standard-ish” model (all effects, as much as possible)
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Heavy tlavor leptons, forward/back

< oF ¢ eIyl <0.35 (Phys. Rev. Lett. 109, 242301)  —

0 [ e p,20<y<-14
T om u,14<y<20
1.5 —
| s T — .
0.5 Global sys. =£10.1 % = —

(a)1.0 < P [GeV/c] < 3.0

NI EEA A RS AN R S I S
2— == PYTHIA + EPS09s LO, D—p
[ ---PYTHIA + EPS09s LO, D—p

15/ @ ]
1- --------- @—f%ﬂ ------------

0.5 Global sys.=%10.1%
- (b)3.0<p,_ [GeVic] <5.0

0 2 4 6 8 10 12 14 1618
<NcoII>

Forward-backward difference
seen, but larger than from EPS09

arXiv:1310.1005

29



Heavy tlavor leptons, forward/back
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Heavy tlavor leptons, forward/back
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Central d+Au vs Periph Au+Au
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Radial flow in d+Au?’
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Near-side ° rldge over An ~ 7
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Periph Au+Au/Central d+Au
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1IN, dN/dm,, [c%GeV] IN PHENIX ACCEPTANCE
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