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Motivation — Jet and Ridge
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Ridge production mechanisms

Vacuum Static medinm: Flowing medium:
(reference) Broadening Anisotropic shape

Radiated gluons, broadened by
Longitudinal flow, Armesto et al, PRL 93 (2004)
QCD magnetic fields, Majumder et al,Phys.Rev.Lett.99:042301,2007
Anisotropic plasma, P. Romatschke, PRC,75014901 (2007)

*Momentum-kick model
Armesto et al, PRL 93 (2004)

C.-Y. Wong , Phys.Rev.C76:054908,2007

*Medium heating + recombination
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Method: Yield extraction

* Ridge previously observed to be independent of An in Au+Au
* Yield = number of associated particles/trigger particle

* To determine relative contributions, find yields for near-side, take
A® projections in Au+Au 0-10% STAR preliminary

e -0.75<AN<0.75 Jet + Ridge g "
* 0.75<|An[<1.75 Ridge

* Jet = (Jet+Ridge) —
Ridge*.75/1.0

* Ridge = yield from .
-1.75<An<1.75 — Jet yield

* Flow contributions to jet L .5
cancel 2 .

e v, independent of ) for mI<l | ¢ ccnie (sTam),

J.Phys.G34:5679-684,2007
* Phys. Rev. C72,051901(R) (2005), Phys. Rev. Lett. 94, 122303 (2005)
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Unidentified particle

correlations
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Jet yield vs p. "ee
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- Central Au+Au and Cu+Cu jet yields comparable
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« Jet yield rises with p, ¢ in h-h
o Similar trend for \/SNN=62 GeV

AR Cu+Cu Vs, =200 GeV from C. Nattrass (STAR), SQM2007

Data points at same p.'9¢" offset for visibility
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Near-side Yield vs N .

3.0 GeV/c < p,99er 6.0 GeV/c; 1.5 GeV/c < p associated < p trigger

e Jet yield o2
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d+Au, Au+Au Vs, =200 GeV from J. Bielcikova (STAR),
S /AR J.Phys.G34:5929-930,2007
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p.-distribution of associated particles

) Au+Au 200 GeV  Cu+Cu 200 GeV
200 GeV S A CurC
* Jet spectra similar in Cu+Cu, Au  § 15_
+Au b -
S
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— Z 101
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107
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Vs,,=200 GeV  Au+Au 0-10% Cu+Cu: 0-54% paTssociated(Gewc)

‘/ S,n=62 GeV  Au+Au 0-80% Cu+Cu: 0-60%

J. BleIC|kova (STAR), , ,
B I AR ].Phys.G34:5929-930,2007 Fits assuming 1/p, dN/dp, = A p, exp(-p./T)
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Near-side Yield vs N .

3.0 GeV/c < p,9eer 6.0 GeV/c; 1.5 GeV/c < p associated < p_trigger

* Ridge yield

- 200 GGV 05:_\/5_“=200 GeV, |An|<1.7
* No Ridge in d+Au L o W b
e Increases with N___ o0.4
. ba _g’ B _V2 error
* CutCuconsistent 5 "
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_ O
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N 1nvVs, =62 B 01—
part NN o VL
GeV o -
* yield/trigger o
smaller 0 ' <N >
part

Jet yields: 10% error added h triggers to account for track merging
d+Au, Au+Au Vs, =200 GeV from J. Bielcikova (STAR),

81 AR J.Phys.G34:5929-930,2007
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Near-side Yield vs N

30 GeV/C < thriggt?F 60 GeV/C; 15 GeV/C < pTassociated < thrigger

* Ridge yield
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* No Ridge ind+Au % . A
o Increases with N . 50-1 5:__‘"2
e Cu+Cu consistent = |
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GeV 0:— &
y z;;;?{é?gg“ 10 ¢ <N >

Jet yields: 10% error added h triggers to account for track merging
d+Au, Au+Au Vs, =200 GeV from J. Bielcikova (STAR),
ST AR J.Phys.G34:5929-930,2007
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Ridge/Jet Ratio

30 GeV/C < thriQQEF 60 GeV/C; 15 GeV/C < pTassociated < thrigger
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Au+Au Vs,,=200 GeV from . Bielcikova (STAR),
87 AR J.Phys.G34:5929-930,2007
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Unidentified summary
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Identified particle

correlations




Motivation

* [dentified trigger particles

- Effect of leading particle mass, flavor

* [dentified associated particles
- Probe Jet and Ridge composition
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Jet yield vs p. "ee
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No significant trigger type dependence

* Note; Additional systematic error due to loss of tracks at small
Amn, A¢ not yet quantified

Au+Au Vs, = 200 GeV from J. Bielcikova (STAR), J.Phys.G34:5929-930,2007
Data points at same p, "9 offset for visibility
Jet yields: 10% error added to V° and h triggers to account for track merging, 15% to = triggers
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Near-side Yield vs N .

30 GeV/C < p_rtrigger 60 GeV/C; 15 GeV/C < p_rassociated < p_rtrigger

0.22
= \[S,=200 GeV, |An|<0.7
0.2HAuU+Au Cu+Cu d+Au h-h

o | ’ KO.h

0.18-4& M0

- @ o7 A,A-h

——
H H o
e

o
>
SO

gger

Jet yield -
* No significant

trigger type
de]gg)%nde}rll%e

S
-
[y

_L/_'|_|_
||
=
-
o
—-

0.08

Jet yield/tri

e 2o
o o
5B o

0.02

10 102 <N,

ae

Data points at same N__ . offset for visibility

Jet yields: 10% error added to V° and h triggers to account for track
merging, 15% to = triggers
d+Au, Au+Au Vs, =200 GeV from J. Bielcikova (STAR),

87 AR J.Phys.G34:5929-930,2007

Christine Nattrass

\/] () ()




p.-distribution of associated particles

g | Au+Au 200 GeV Cu+Cu 200 GeV
D =h-h o Uh-h
— — A)/2- AV/D-
§ 1§ A(@_T1 ) 2&1\2’_%/\)/2h
2 T N 7 (Z+E)/2-h
§
S 107
e B
*No significant trigger ~ § |
type dependence =
10°F
- 3.0 GeV/c<pTtrigger<6.0
- GeV/c
10*E STAR Preliminary
:III||I|||||I|||||II|III||I|||||I||

Vs, =200 GeV Au+Au 0-10% Cu+Cu: 0-54% 0.5 1 1.5 2 25 ?miatg-5 4
Vs =62 GeV Au+Au 0-80% Cu+Cu: 0-60% p (GeV/c)
NN T
J. Bielcikova (STAR), Fits assuming 1/p, dN/dp, = A p, exp(-p,/T)
BTAR ).Phys.G34:5929-930,2007

Christine Nattrass I I Duark Matter 2008




Near-side Yield vs N .
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p.-distribution of associated particles

. : 2 | Au+Au 200 GeV
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type dependence g
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J. Bielcikova (STAR), Fits assuming 1/p, dN/dp, = A p, exp(-p,/T)

BT AR ).Phys.G34:5929-930,2007

AAAAA

Christine Nattrass I I Duark Matter 2008

-_




Ridge production mechanisms

Vacuum Static medinm: Flowing medium:
(reference) Broadening Anisotropic shape

Radiated gluons, broadened by
Longitudinal flow, Armesto et al, PRL 93 (2004)
QCD magnetic fields, Majumder et al,Phys.Rev.Lett.99:042301,2007
Anisotropic plasma, P. Romatschke, PRC,75014901 (2007)

*Momentum-kick model
Armesto et al, PRL 93 (2004)

C.-Y. Wong , Phys.Rev.C76:054908,2007

*Medium heating + recombination n .
Chiu & Hwa, PRC72, 034903 gﬂ 2 [ '+ AutAU 0-5% central
< 18F 85 . W Au+Au20-40% central
r ; Au+Au, 40-60% central
‘Radial flow + trlggerEffl”ry“" Pl U e 4 N " e a0 canvs
Ar ] ;
| C -. + E_’.
bias 2 IR
S. Voloshin, nucl-th/0312065, Nucl. Phys. A749, 287 1E i i % E**+
E. Shuryak, Phys.Rev.C76:047901,2007 o .’? ﬁf% ey
v % *% __
N LR %
u , 4 04 : -
D | Ridge . o 5
O a rtlc es In I 7 ., 0.2 ‘O é%;&uPzrgﬁnﬁr?Xry .
|Ike bU|k? LO - 0 ; ; 00||\|.|1||\|2|\|||:|3|||\‘J{|\|\5|\||6||||7

M. Lamont (STAR), J.Phys.G32:5105-5114,20Q6 (GeVic)

dependence on particle iype
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p,t99er of identified associated yield

0.03 0.012
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= [ p3iees 1.5 GeVic 40
500250100 bl ¥ s D 0.01720 PrcsecPruigee
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C = A R AR
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Identified associated

Jet: ( A+A)/2K° =0.5 in both systems

Particle ratios in Jet similar to those in p+p
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EI—distribution of associated Earticles
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p.t99e” of identified associated yield

2

E 0 E AutAu @ 200 GeV, (0-10)% W h-h (120}
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0.005
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Identified associated

» Ridge: ( A+A)/2K° =~ 1

« Note: systematic error due to v, not shown
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p,t99er of identified associated yield
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Particle ratios in Jet similar to those in p+p
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Identified summary
Identified trigger
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Conclusions - Near-side
* Energy dependence:

- Ridge present at \/s =62 GeV

- Both Jet and Ridge ylelds smaller at V S 02 GeV than
Vs =200 GeV

- Ridge/Jet Ratio independent of collision energy
* Identified trigger particles:

- No significant dependence on trigger type

* I[dentified associated particles:
- Jet ( A+A)/2K° similar to p+p
- Ridge ( A+A)/2K° similar to bulk?

S /AR
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Outlook

« More AutAu Sy — 200 GeV from Year 7 — 4x
statistics, EMC-triggered data

- Allow separation of Jef and Ridge components of
triggered correlations?

| | |
STAR Preliminary: Au+Au 10%-40%
¢ h;_;fg-(Kg) assoc

N as:
0.04— + A hg"'g-(A-l-A) assoc

Away side ("A+A)2K’ .. |}

Poster Foar } At :
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STAR

“"Large acceptance hadronic detector’

Silicon Vertex Tracker
Coils Magnet ./

EM Cal

Time Projection Chamber

B Time of Flight Patch

Ring Imaging Cerenkov
== Detector

Electronics
Platforms
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