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STAR Detector
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In vacuum /
Jet Quenching hadfo'f leading

particle

/ q

Angular correlations (with high p; probes)

Early stage (pQCD) probes _
Interactions of created matter with passing particle """ lx
Jet quenching
Azimuthal anisotropy
in medium p

Long range correlations
leading

_ hadronf% particle
Control over cold matter effects via d+Au? Ta /- (\ (suppressed )
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Initial vs. Final state effects? hadrons 71\
suppression
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Early Quenching Sighthings - R UIc

AT CHICAGO
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Colorless probes check N,
scaling: Direct photons

| o High p; hadron suppression:
Final state effect in Au+Au

collisions
Observation extends to all accessible
p; range
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) _ STAR:
trigger: 4 < prltrig) < 6 GeV PRL 90, 082302 (2003)

associated: 2 < py < pritrig)

PHENIX
PRC 78, 014901 (2008)

T T I

e, L off SRt 30 soriGc -
. ——p+p min. bias AR | i —- AL+ Al 0-20% |
\ p+p min. bi eI : ;1 : -:-—? ' w15
* Au+Au Central . = 037
. i3]
1 } . s [ Wooool
: JJL AT 2 N
rﬂi 4 _._/"/ 1 __'I;l__ bl 1
_ -."-f:, -'-.';‘;"-_'*1 £ AN ———t :”: } :_
Bk 20000 g 3402360 T | 348340
T BT TR B o (35 ]
A ¢ (radians) :“-M
> | . ]
M e ;" —t : ; :..
: : 0., . 4 0 2 4
The discovery plot: disappearance of away side Jet2 Ab (rad)
Associated p; dependence:
Recovering the away side
Development of “double-humps” or “shoulders”
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Correlations In 2D — The Ridge  yux
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From not-so-recent results:
Ridge correlated with jet direction
Approximately independent of An and trigger p;
Extends to acceptance boundary and to the highest trigger pr measured
Production mechanisms for jet and ridge differ

Until recent, the ridge open guestion:
manifestation of the jet quenching or coincidental nuisance?
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AT CHICAGO
Early sketch: d°N 1 d'N {szv )
- e \ Pr.T1)COS| n|@—F
Reaction ,Z’ prdp,dnd¢ 2w p.dp,dn Zf *‘“( r ) [ ( )]
planey/
(Yr) 4

Motivation for “v, fit” :
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X transport model predictions
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FIG. 2: (Color online) Azimuthal anisotropies of hadron spec-
tra v, (pr) (n =1 — 6) in central (b = 0) Au + Aw collisions
at v/s = 200 GeV from AMPT model calculation.
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Long Range Correlation — Fourier Fit
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cos(ZA_(_p)

o Comparison with flow:

cos(3A)

o Long range correlations near- and
away from the trigger could be
simultaneously described via higher
order v, terms
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200 GeV Au+Au collisions
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Hot Topic: dA (pA) Collisions T3

AT CHICAGO

Renewed attention to the “reference”

Understanding cold nuclear effects

Understanding initial state in HI collisions

(d) CMS N =110, 1.0GeV/e<p.<3.0GeVc

RIATLAD)

CMS
CMS pPb \[5, = 5.02 TeV, NJ*™ 2110 PLB 718, 795 (2013)

1=p_ <=3 GaVic

Tk
%
4

3 1s

£ gl

g 1 ' ? _'J,:J.'I-
g1

=

R
a=a Pl
X ] "1,1-

vy ‘-ﬂ"‘ “1““!
At g | AR
A e e | o T
SRR

ot
L

A VAR
i
e 4

High multiplicity pp collisions High multiplicity pPb collisions
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PHENIX: d+Au Correlations
. OF ILLINOIS
AT CHICAGO
""" R L PHOBOS PRC72 031901
1.04 a}ld+Au[15%{BBCAu}— N —
1.0% 1 ﬂ{:p ":3 ﬂ GEVIG _; 251 d+Au . 0.20% ]
— ] ‘*. """"" . 200 GeV 20408
= 20 * . . 40-60% —
f_:,j... g % o 60-80% |
O + BO-100%
Min-bias |
0.08 = i
097k .‘”‘??.". Au-going, -3. .7"‘.". AR W
1_aa§— f) ® d+Au 60-88% E e ]
mﬁf— — ‘ Dnnégqh.
1.04F 3 EWe
1.02;— —
1.00F .
0.983 = A. Sickles
0.96F PHIENIX - MIT pA Workshop
o preliminary 3
.94 —
e
Ao
Ridge in high multiplicity d+Au collisions!
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STAR: d+Au Correlations
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What Is Ridge in d+Au?
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Initial vs. Final State Effects
Are we back to the drawing board? xR0

CGC/Glasma:
Weak coupling, high
intensity color fields
Long-range correlations — induced by color

fluctuations
High multiplicity events probe rare gluon
Configurations o ) ALIGE Ftesul;'(»’szs.oé Te)
088 - Q3 proron =0-336 GEV® (v5=200 GeV)
bottom to top: NE2 = 3,6,10,14,22
_ o el RHIC Predictions
Describes multiplicity in pA, dA, AA 084 1
Describes v, for different AA centralitiesat RHIC "7 /A
0.80 | /7 N\
and LHC o7 _}L‘I'Q 4G.v1 ‘*““*2@.\:
H <pr-<4GeVi1<pr <2Ge
A factor of 2 below data on v,, in pPb(?) I R
Agp
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T T T T 17T |
09E |1L| PHENIX d+Au (F _200 GeV) 3

E ¢ PHENIX AutAu v,{EP}/:2™" (YS=200 GeV) ]
0.8& @ CMS Pb+Pb v {EP}/:0™" (/$=2.76 TeV) =
0_72— O CMS Pb+Pb v_{2}/e,{2} (/5=2.76 TeV) 5 =
. 06E dh  ATLAS p+Pb ({s=5 TeV) BU E
PHENIX and STAR Au+Au results: = .f & aucepwsssren o o
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Quantitative studies of jet guenching g ;1— @ g** +8 E
Higher order anisotropies from initial state  o2f %}J () =14 GeVie
fIUCtuationS 01;_ | PHENIX: |1303.179~l _;
0.0 ~ T

10 102 10°

dN_ /dy|
Common trend for dlfferent systems?

(needs resolution between the experiments)
Systematic measurements of v,/v; p, energy and centrality
dependence should address the relevance of initial and/or final
state effects

Ridge correlations in d+Au
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