Jet productions in “little bang”
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“ Little Bang” at LHC (20085 - )
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Jet quenching as a hard probe

Single Hadron Tomography J Di-Hadron Tomography




Jet quenching as a hard probe

Single Hadron Tomography J




| Jet quenching at RHIC
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Jet quenching with Ry,

) Au*Au =° (0-20% central)
®  AutAu ) (0-20% central)

TN
PH ENIX

Gyulassy-Levai-Vitev(GLV) formalism
- Gyulassy, Levai, Vitev, NPB 594(2001)371
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) Py (GeVic)
= Advantage of R,, : providing useful information of the
hot/dense medium, with a simple physics picture.
= Disadvantage of R,,: unable to resolve the order of

magnitude systematic discrepancy in the extracted

medium properties.
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From leading hadrons to jets: Th

I Vitev, S Wicks, BWZ, JHEP 0811,093 (2008)
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From leading hadrons to jets: Exp

C || CMS Experiment at LHC, CERN

il Data recorded: Sun Nov 14 19:31:39 2010 CEST
Run/Event: 151076 / 1328520
Lumi section: 249

, pt: 205.1 GeV



What is a jet?

Jet direction

1ejet



Briefing: jets at HEP




Briefing: jets at HEP
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| Briefing: jets at HEP

Sterman&Weinberg('77)
defined a two-jet event and
made an analytic calculation.

Feynman, Field, Fox (*77) made
a humerical calculation of the
inclusive jet prod.

Discovery of three-jet events in "%
e+e- gave a first evidence of 0.16
for gluons. oial

Precise extraction of a. is made = 012 =
by measuring jet event shapes. o0

New physics beyond Standard 0.08 l |
Model by studying jets. 006l
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How a “jet” quenches in HIC?

hadrons

N Leading particles
1.5
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Zi(ET)i@(r — (Rjet)i)

Uing(r; R) = Zi(ET)??@(R_ (Rjet)i) ’
Y(r;R) = dqlin;ir; 2

\Ilint('r — R, R) =1

I Vitev, S Wicks, BWZ,
JHEP 0811,093 (2008); EPIC 62, 139 (2009).
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LO & Resummation: p+p
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Power corr. & IS radia.

@' (2GeV,0) = 0.52 , ay'(3GeV,0) = 0.42

Cag 1 1
= (L 1)




Jet shape p+p: baseline

¢ 1000

U(r) = Yean(r) (P(r) = 1) +vro(r) + Yirolr) F
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parton energy loss in QGP
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Total jet shape in HIC
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Rcone
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Hard scattering

I Vitev, BWZ, PRL 104,132001 (2010), arXiv: 0910.1090.



Jet cross section at NLO in p+p
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(1/2m)d°6/(dndE ) [pb/GeV]

Jets in p+p at RHIC
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Inclusive jets in A+A at RHIC
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Inclusive jets in A+A at RHIC
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Jet measuring at RHIC
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| Inclusive jets in Pb+Pb at LHC
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Dinluon Trigger

Neufeld, Vitev, BWZ, PRC 83, 034902 (2011).
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Tagged jet production in HIC

yphoontiet  Zajer

Dai, Vitev, BWZ, in progress Neufeld, Vitev, BWZ, PRC (2011)

You are so | (==
light, I am
too heavy.
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Photon + jet: p+p
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Photon + jet: Pb+Pb
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Photon + jet:

Pb+Pb
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Y He, Vitev, BWZ, arXiv:1105.2566
Y He, BWZ, E Wang, EPJC (2012) 43



| Measuring Dijets in Pb+Pb

= Jet quenching at LHC has been observed for the first time
in dijet productions at Pb+Pb by ATLAS and CMS.

‘h\y}
Calorimeter
Towers

ATLAS, arXiv:1011.6182, PRL (2011);  CMS, arXiv: 1102.1957, PRC(2011) ,,



Dijets in p+p at NLO
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Dijet in HIC: CNM
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Dijet in HIC at NLO
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Dijet in HIC by CMS
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Non-perturbative effects
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Jet finding algorithms

Parton merge parameter
SN

Er + B,
R.. = min (RsepR, L )R)

ma,x(ETz. , ETj

» Midpoint cone R =2

sep

* Cone I<R,, <2

* Ky D=R, R, =1
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