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Jet Studies in STAR via Di-jet

Triggered (2+1) Multi-hadron
Correlations

Hua Pel for the STAR collaboration

€ Jet quenching in heavy ion collisions

€ Statistical studies of di-jets: 2+1 correlation technique
» Analysis technique
> High-energy photon and charged hadron triggered data
» Jet shapes, Spectra, and Compare between
e d+Au analysis
e Au+Au analysis

€ Outlook
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XM Observed jet-medium interaction

Near-side Ridge
arxiv.org:0909.0191
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Away-side suppression (flow subtracted)
Phys. Rev. Lett. 93, 252301 (2004)
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You see the ending, but where it begins?

Trigger-trigger correlation

| |Aad-n|<0.2, 5<ptwm<1u GeVic, 4 Gevfc<p1”mc<p'l"m, Au+Au Central (12%) |
3
©
asso 0.015

“jet-axis” mprimary
trigger (T2 trigger (T1)
gger (1)~ —y,
associates

» Use ‘di-jets’ to study jet-medium
effects
> “pin” the ‘jet axis’ selecting back-
to-back triggers
» study correlation w.r.t. this axis

Oct 14,
2009
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STAR Preliminary

Ad
|Adp—mt| < 0.2 radian
Sample: Au+Au Central (12%)

T1l: 5 GeVic<p;<10GeVic
T2: 4GeV/c<p;<p;ofTl
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N STAR - .
IR Signal reconstruction
oL i e Subtract the flow contribution
R TN through ZYAM (mixed-event
aw without ZYAM used as cross-check)

corrected R B e
: aa

y %%'_ 7.4 STAR -Preliminary

T

Ao

Correlated background estimated
by di-hadron correlations

Primary
signal Kolja
Kauder
Oct 14,
2009 QM09 4
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A Symmetric triggers

The leading triggers are selected from the highest-pT charged hadrons.

The second trigger are the highest-pT charged in the back-side cone.

2003 d+Au /5NN = 200GeV Ko

QM09

[ Near side, d+Au, T1=5, T2=4, A1=1.5 | | Away side, d+Au, T1=5, T2=4, A1=1.5 |

STARP eliminary

1 STAR Preliminary
_ 3 3i- ., 3 34
o|d 3 |2 1.
T 14 S 1
3 K]
0.5 0.5 0 Ts
) 5 4
. 0.5
-1-1.5-1 -0.5 ob'ﬁ? e -1
d+Au T1 (charged): 5 GeV/c < p; <10 GeV/c
T2 (charged): 4 GeVic < p;<pgof T1

Oct 14, 5
2009 Assoc (charged): 1.5 GeV/c < p; <10GeV/c
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Patiad Symmetric triggers

The leading triggers are selected from the highest-pT charged hadrons.

The second rigger are the highest-pT charged in the back-side cone.

olja
2004 Aut-Au /Snn = 200GV kauder
QM09

| Near side, Au+Au Central (12%), T1=5, T2=4, A1=1.5 | | Away side, Au+Au Central (12%), T1=5, T2=4, A1=1.5 |

5 5
g 4 4+
-] :
T 1 15
Z 0 ol
| 2
0.5
1.1.5 .
Au+Au (Central 12%) T1 (charged): 5 GeV/c < p; < 10 GeV/c
: < p; <
Oct 14, T2 (charged) 4 GeV/c<py<p;of Tl 5

2009 Assoc (charged): 1.5 GeV/c < p; <10GeV/c
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RIAR Asymmetric triggers

The leading triggers are now high-energy clusters from electro-magnetic
calorimeter (EMCal), so that we can push trigger energy to a much higher
level than those charged particle triggers.

The second trigger are the highest-pT charged in the away-side cone.

We use those efficiency of 2003 d+Au data for our 2008 d+Au analysis.

2008 d4+Au /sSyn = 200GeV o

T1A1_T2, random T1TZ corrected, d+Au, T1>=8, T2>=4, A1>=1.5 | T2A1_T1, random T1TZ corrected, d+Au, T1>=8, T2>=4, A1>=1.5

N
N;dAgdan

&N
N;dAgdan

1 1.5
dp 05 0.5

d+Au T1 (EMCal tower): 8 GeV < E; <15 GeV
Oct 14 T2 (charged): 4 GeV/c < p; < 10 GeV/c
2009 ’ Assoc (charged): 1.5 GeV/c < p; <10GeV/c 7



s Asymmetric triggers

The leading triggers are high-energy clusters from electro-magnetic

calorimeter (EMCal).
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The second trigger are the highest-pT charged in the away-side cone.

We use those efficiency / flow (centrality, pT) of 2004 Au+Au data for our 2007

Au+Au analysis.

2007 Au Au \/SNN — 2OOG6V

1111111111111111111111111111111111111111111111111111

Lo a N WhE OO~

=

Au+Au T1 (EMCal tower):

T2 (charged):
Oct 14,
2009 Assoc (charged):

N
N;dAgdan

8 GeV < E; <15 GeV
4 GeV/c < p; <10 GeVlic
1.5 GeV/c < p; < 10GeV/c

| "sTAR Prgii

inary
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AT Compare the correlation functions
--- Symmetric triggers

Kolja
[ 241, d+Au, Projection over -1<An<1 | [ 2+1, d+Au, Projection over -0.7<A¢<0.7 | KaUdeI‘,
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Oct 14 T2 (charged): 4 GeV/c < py<prof T1
C )
2009 Assoc (charged): 1.5 GeV/c < p; < 10GeV/c 9
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Compare the correlation functions
--- Asymmetric triggers
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WRVA Compare the p; spectra

Symmetric triggers Asymmetric triggers
(Kolja Kauder, QMO09) (New work)
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Ratios of spectra: Au+Au / d+Au
(Only asymmetric triggers case is shown here due to statistics)
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R Summary
v' Studied dijet properties using 2+1 correlation
technique

v'Symmetric trigger pairs:
v'Similar spectra for same and away side
v'"No measurable modifications in correlations and pT
spectra side from d+Au to central Au+Au collisions

v Asymmetric trigger pairs:
v'Softer spectra on the away side
v The correlations and pT spectra are of close
shapel/level from d+Au to central Au+Au collisions

v'Next work: Compare the relative energy loss in
both cases by the near/away-side integrated p;/E;.

Oct 14, 13

2009
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JRIAR Backup

Oct 14, 14

2009



A UNIVERSITY OF ILLINOIS
e A U IC AT CHICAGO

2% Trigger and Associated Cuts

S

e For symmetric triggers:
e T1 5< p; <10GeV/c, T2 4< p; < p+;(T1) <10GeV/c,
* Between T1 and T2, |A¢ — nt|<0.2
» Assoc 1.5< p; <10GeV/c

e For asymmetric triggers:
e T1 8< E; <15GeV, T2 4< p; < E4(T1) <10GeVl/c,
e Between T1 and T2, |A¢ — nt|<0.2
e Assoc 1.5< p; <10GeV/c

Oct 14, 15

2009



