Jet production
in relativistic heavy-ion collisions

{ Ben-Wei Zhang

Institute of Particle Physics,
Central China Normal University







Formation of the QGP

T. D. Lee (1978)
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Jet quenching as a hard probe

Single Hadron Tomography J
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Jet quenching at RHIC
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Gyulassy, Vitev, X-N Wang, BWZ, <QGP3» p123-191 (2004), nucl-th/0302077.
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What is a Jet?

Jet direction
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Zz‘(ET)i@(T — (Rjet):)

Wint(r; R) = > (Er)iO(R — (Rjet)i)
P(r;R) = dl!in;ir; 2.

\Ilint('r — R, R) =1

I Vitev, S Wicks, BWZ,
JHEP 0811,093 (2008); EPIC 62, 139 (2009).



Jet shape p+p:
|

0r) = Veanlr) (P(r) = 1) + ¥10(r) + ¥iLo(r) wek

Hpc(r) +dipclr) .

Seymour, M. (1998)
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CDF collaboration
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parton energy loss in QGP

Gyulassy-Levai-Vitev

adrons

‘ al s e ‘2
g 3 3 3
sl A
33 33 33
Jet axis
%i X
R(1) o o




I
1 dwmd 04
2x drdz

02!

00,
-10

1.0

Total jet shape in HIC
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I Vitev, BWZ, PRL 104,132001 (2010), arXiv: 0910.1090.




Inclusive jets in A+A at RHIC

v T I L I L} |

. 0 o "L
PHENIX L,ef — R=06R=08

— R02 4l — R=04/R=0.8 -

— R=04 € l_— - R=0.2/R=0.8

— Re06 O —

— R=08 © O5[ me= i

Central Au+Au

30
E. [GeV]

AutAu =° (0-20% central)

®  AutAun (0-20% central)

N —
PH ENIX
Preliminary

IlIllIIll

T
10 12 14

p; (GeVic)



Inclusive jets in A+A at RHIC
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Jet measuring at RHIC
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Yield Ratio: R=0.2/R=0.4

©o © © © © © © ©
- N W A OO N @

= Au+Au and p+p at\[s,, =200 GeV/c

Au+Au kt

—=— Au+Au anti-kt
- p+p kt
' p+p anti-kt

5 Au+Au: 10% most central

-STAR Preliminary

R —

I 1 Illllll L1 Illlll | | l

25 30 35 40 45 50
py* (GeVr/c)

15 20

S. Salur et al, (2010)



Din?.uon Trigger

Neufeld, Vitev, BWZ, PRC 83, 034902 (2011).



/% + jetin HIC
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Dijet in Pb+Pb at LHC

= Jet quenching at LHC has been observed for the first time
in dijet productions at Pb+Pb by ATLAS and CMS.
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ATLAS, arXiv:1011.6182; CMS, arXiv: 1102.1957.



Dijet in HIC at NLO
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I Lokhtin, et al, arXiv:1103.1853; Y He, Vitev, BWZ, E Wang, in progress.



Summary
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