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Cape Town, South Africa

Qutline

* Physics motivations
* Centrality definitions

* Results (extensive systematics)
— 2D correlations
— A¢ and An correlations with ZYAM
— Fourier Coefficients
— Concentrate on 1<p,'"8, p;2ss°c<3 GeV/c bin,
but have p; dependence

* Summary
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Physics motivations

CMS pPb \[sy,, = 5.02 TeV, N> 110 ALICE, arXiv:1212.2001
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PHENIX, arXiv:1303.1794

* Ridge in small systems at LHC.
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:@a e B ] * CGC correlated gluon emission?
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R N W SR P * Hydrodynamics in small systems?
p:* (GeV/c)
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The STAR dete.ctor

Time
Projection
Chamber

Magnet
coils 0 U D
B

Silicon

Vertex
TPC Tracker
Endcap &
MWPC FTPCs

ZDC ZDC

Endcap Vertex
Calorimeter Position

Detectors
Barrel EM Central
Calorimeter Trigger

Barrel or

ik 1 EL B E TOF

RICH

11/7/2013 Fugiang Wang -- Hard Probes 2013



Cape Town, South Africa

The STAR dete'ctor
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Centrality definitions

Total ZDC East vs full TPC mult Total FTPC East vs ZDC East Total FTPC East vs full TPC mult
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) ) . ks, l Single ntag: p+Au
* Three different centrality definitions g &P
* Correlations are broad °°o%% f
11/7/2013 Fugiang Wang -- Hard Probes 2013 6




Cape Town, South Africa

2D TPC-TPC correlation functions

1< thrig’ pTassoc <3 GEV/C
50-80%, 1 <p_ <3 GeVic

-20%, 1 < p, < 3 GeVic

Centrality def.

TPC mult.
Inl<1

-1 -
TS

0-20%, 1< p, < 3 GeVic

FTPC-Au
-3.8<n<-2.8
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ZYAM’ed correlations

* ZYAM by A¢ correlation
* ZYAMin each An bin

* Uncertainty by different A¢
ranges for ZYAM

* Efficiency corrected: 85£5%
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1..<__thrig, pTassoc < 3 GeV/c
N

Cape Town, South Africa

TPC-TPC A¢ correl. (FTPC-Au centrality)
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Remaining back-to-back structure at large An; near-side bump from jets?
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TPC-TPC An correl. (FTPC-Au centrality)
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Going to even larger An (ZDC-Au centrality)
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p+Au vs d+Au (FTPC-Au centrality)
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Fourier coefficients

Fugiang Wang -- Hard Probes 2013

Fourier decomposition of
correlation functions

No ZYAM
No central — peripheral
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Calculated Fourier coefficents vs An
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Calc. Fourier coefficients vs multiplicity
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Au-side d-side

* Correlations have V, and V, components
* V, appears ~1/N. V, ~constant over multiplicity
* Even at very forward d-side, V, component is large (maybe even larger than Au-side).
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RHIC/LHC v, vs multiplicity
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Tk

e LHCv,{2}is also relatively insensitive to multiplicity.

* LHCv,{4}is independent of multiplicity except peripheral. Nonflow or flow?
* Hydrodynamic flow: In peripheral? No increase with multiplicity?

* CGC: No increase with multiplicity?

Fugiang Wang -- Hard Probes 2013
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Simpiesiags

1< p;i"e, p;25°c< 3 GeV/c; 1.4< |An| < 1.8
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a deeper dip. Central = N, (1-2V,"" cos Ag + 2V, COS 2A )
Central — Peripheral = (N, — N ) (1+ 2V, cos 2A¢)

* ZYAM may give distorted information.
* Central=peripheral jets and anisotropic triggers do not come hand-in-hand naturally.
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Cape Town, South Africa

S ummary

Central — peripheral excess resembles near- and away-side jet shapes.
Near-side Gaussian peak in An; away-side approximately flat.

— Central — peripheral has jet contributions (caused by centrality bias: large
multiplicity events = larger-energy jets?)

— Premature to draw physics conclusions from central — peripheral.
— STAR large acceptance allows detailed investigation.
Very forward/backward correlations are suppressed/enhanced on the

away side of the more central d+Au collisions. Effect present in Hijing
too.

Similar v, component in peripheral and central, including d-going
forward rapidity.

d+Au data seems consistent with jet phenomenology; p+Au (n-tag)
similar to d+Au.

Fugiang Wang -- Hard Probes 2013 18
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An correlations, ZYAM’ed

Shaded: PHENIX acceptance
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Cape Town, South Africa

Central — Peripheral
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* ZYAM syst. error from different sizes of A region for ZYAM.
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0.016

Cape Town, South Africa

TPC-FTPC central — periphetal (ZDC-Au centrality)
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Cape Town, South Africa

Hijing TPC-TPC A¢ correl. (FTPC-Au centrality)
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Cape Town, South Africa

p+Au vs d+Au (FTPC-Au centrallty)
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Cape Town, South Africa

ZYAM’'ed yield vs m.ultiplicity
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Cape Town, South Africa

Calc. Fourier coefficients vs p-

.-One particle. pyis-fixed 0.5-2.GeV/c

- sousE 0.5 <p™ <2 GeVic
= = TPC cent. 50-80 1.4<|An)|<2
- 0.04 TPC cent. 0-20 1.4<|An|<2
& 005~ 20355 T
= C = 0.036— )
2 r 2 = ARIERELIMINARY) V2
S L, 2 003
£ OGS & -
9 E'-O-’ - . 30'025;_ —.
.Eam;- o 1 ,Eam}
= r ™= -
=3 ~ } = =
IE DA V Eo.ms:—
L 1 E —
C — ——
-0.15 l 0.015 é
EESTARIPREIIMINARY; I 0.005
e
: 11 11 | 1 - 1 I 1 1 11 | 11 1 1 | 1 1 | 11 1 1 I 1 1 E 1 11 1 | 11 1 1 | 11 1 1 | 11 11 | 1111 1 I 11 |
075 3 7 5 8 % 1 3 4 5 5
P, {GeV/c) P, (GeVic)
01E @) 0.05F
o0sb <P, <2GeVic oV 00455_ 0.5< pfra) < 2 GeVic
: FTPC cent. %0100 1.4<[An|<2  * V. E FTPC cent. 40-100 1.4<|An|<2
0.061— FTPC cepg#/0-20 1.4<|An|<2 0.04F FTPC cent. 0-20 1.4<|An|<2
- SRS TARIBRETIMINARY; 2o0ssE-
g r S TARIPREITMINARY: V
ﬁ 002 I L ooaE 2
@ + T E E
S 0:’:_'":':' 80,0255
[ C oo E e
2002 o T 8 002f-
=] C —f— 5 E
IE-D.{M:— — l 30.015;— ——
-0.08 % * 001 :::g:::
- Fo—d—
-0.08— I 0005 —&—
:||||||||||||||||||||| | S R E',:‘,:lll|,,|||||||||||||||||| L
O 1 3 4 5 6 % 1 2 3 4 5 6
P, (GeVic) P, (GeVic)

11/7/2013

Fugiang Wang -- Hard Probes 2013




