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e Dijet asymmetry
® y-jet asymmetry
® y-jet tomography
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Tomography of QGP
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X-ray-tomography of brain

?-tomography of QGP

e Sensitive and easy-operating probe?
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Dijet vs y-jet in QGP
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Dijet surface bias ~ y-jet no bias

Jet energy loss in QGP => pr-asymmetries of dijet and y-jet.
Dijet surface bias vs y-jet no bias.
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Dijet and y-jet in PbPb @LHC

CMS, PRC 84, 024906 (2011)
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e Large dijet and y-jet pr-asymmetries in central PbPb collisions.
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AMPT model with triggered jets

HLJING energy in

excited strings, minijet, dijet/y-jet 3L

fragment into partons

ZPC (Zhang's Parton Cascade)

till parton freezeout

(1) initial
condition

cascade

[2<->2 elastic
collisions]

(4) hadronic
rescatterings

to add a dijet/y-jet with known
momentum and production position (r,0)

S.
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Jet reconstruction

R;\/"/(AII)") (A(i))"!

e Jet reconstruction: anti-kt algorithm, [Fastjet package, background
subtraction, jet energy scale correction, jet efficiency correction]

e Dijet asymmetry: R=0.5, pt1>120 GeV/c, p12>50 GeV/c, |n1.2|<2,
Ap12>211/3

e y-jet asymmetry: R=0.3, pret>30 GeV/c, |n¢!<1.6; pt¥>60 GeV/c,
In¥|<1.44, Adjy>711/8
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Dijet characters
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G.-L. Ma, arXiv: 1304.2841

e Dijet pt spectra and back-to-back azimuthal correlation
are not sensitive to the existence of partonic phase.

e However, dijet asymmetry is enchanced due to strong
parton cascade.
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Dijet asymmetry

A, evolution function:

G.-L. Ma, arXiv: 1304.2841
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v-jet asymmetry
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G. -L. Ma, arXiv: 1302.5873
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e Jet losses more energy by strong partonic interactions
than by hadronic interactions only.
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v-jet tomography of QGP
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* Xjy is sensitive to the birth information (r,0) of y-jet.
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v-jet tomography of QGP
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Pouch-through jet case:
Pb+Pb 2.76 TeV (0-10%) <Xj,>
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G. -L. Ma, arXiv: 1302.5873

e Small Xjy <=>Pouch-through jet case
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v-jet tomography of QGP

WYHSNIWY 9 e

N
o
-
td

O

0 angle (rad)

=

G. -L. Ma, arXiv: 1302.5873

Escaped-jet case:

Pb+Pb 2.76 TeV (0-10%) <Xj,>
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e Large Xjy <=> Escaped-jet case

G. -L. Ma, arXiv: 1302.5873
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v-jet tomography of QGP
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G. -L. Ma, arXiv: 1302.5873
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* Middle Xjy <=> Tangential-jet case

Tangential-jet case:

Xjy = pre/pr¥

G. -L. Ma, arXiv: 1302.5873
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A tomography tool: y-hadron + y-jet

WYHSNIWY 9 e

N
o
-
w

4 (2)02<x <04 (D)04<x <06  (c)06<x <08 (d)0.8<x <12
" " Iy it
5 b . %
o 3]*11 ) S 3:7:: j _IL = 38:} Ho 2 [l;ll F!]g
o ] Oe o1 0o (=] - oo o Oo
[ y] =] Oc 23 [ - 2 0o 2 B0 Oo
o)) (= - - Ll - (- oo (- 0o
& o5} Oc (- ,,]:'_ OO0 110 o oD Ogo
= 1118 oo 1= g_,:}_ Clo = o | e Ni=E= Ooe
- 0o = Lo e o - oo Oage
(e o) | - Oo (- _-_1 10 a oL o0 o oD 0Ooe
0 el o L) o o fd - Py = N o T o = - o
0123485 67 01234567 012345617 01234587
Production radius (fm)
<
Q 2—(8) a7_ o
S is I
= - 150 L
- i %SJL_W Jj,f —— 0.2<x,,<0.4
i 04H .,
'CL] 5 g;; TS Lad Lot W1 | I— 04<x <0.6
O ©o9F Eiatia o
-— E rece’’ < <
€ "L g4 . 1 0.6<x.<0.8
- [ Ay 0.8<x <1.2
I OE.E..IEL.'.":l...~l.“~l. : . ;L:..
= 15 2 25 3 35 4 45
11— Ad (rad)
"~ Pb+Pb2.76 TeV (0-10%)1.5mb [ -
—  G. -L. Ma, arXiv: 1302.5873
0.5
i ol i i Wjji
i rr-JI Sl Ly - R T
0 b = 'TJ‘l‘al (T I TS T T T pepst] oyl Llir
-1 1 2 3 5

® y-hadron correlation with

selected Xjy is proposed as
a good tool to do detall
tomography of QGP.
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Summary

WYHSONIWY I 9 -

e | arge dijet and y-jet asymmetries are produced
by strong interactions between jets and partonic
matter.

¢ Final asymmetry is driven by both initial
asymmetry and partonic jet energy loss.

® The asymmetry ratio (Xjy) is sensitive to birth
information about y-jet, which could enable detalil
tomography of QGP .

Thanks!
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v-jet asymmetry
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e Jet losses more energy by strong partonic interactions

than by hadronic interactions only.

e Rj, favors a partonic jet energy loss scenario.
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