Nuclear modification of jet shape for inclusive jets and y-jets at the LHC energies
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Abstract: With our coupled jet-fluid model, we study the nuclear modifications of full jets and jet structures for single inclusive jets and y-jets in Pb+Pb collisions at
5.02 ATeV and 2.76 ATeV. The in-medium evolution of full jet shower Is described by a set of coupled transport equations including the effects of collisional energy
loss, transverse momentum broadening and medium-induced splitting process. The dynamical evolution of bulk medium is simulated by solving relativistic
hydrodynamic equation with source term which accounts for the energy and momentum deposited by hard jet shower to soft medium. Our study demonstrates that
the hydrodynamic medium response to jet propagation significantly enhances the broadening of jet shape at large angles and is essential for the cone-size
dependence of jet energy loss and nuclear modification factor of inclusive jet production. It is also found that the nuclear modification pattern of jet shape Is
sensitive to jet energy but has weak dependence on the flavor of the parton that initiates the jet. Our result can naturally explain the different nuclear modification
patterns of jet shape functions for single inclusive jet and y-jet events as observed by the CMS Collaboration, and can be tested in the future by measuring the jet
shape function over a wider range of jet energies in heavy-ion collisions.

ﬂ\/lotivation: \ g : : -
CMS observes different Framework: Jet evolution + Medium response
modification r for th d .. 2 _ 5. 9 g = =
| odificatio _patte_ O _t € il (wj, ki1,t) = eja—%fj(wjj k7..t) Collisional energy loss e ) — —Z d?’k-k’*df‘j(k‘j’t) e .’IZ—CCjEt—&
Jjet shape of inclusive jets -1 = NPT g 1 U
. . - oA 2 » 2 ' ' COl.
and y-jets. Does it come 34 Vi, Ji(w;. ki t) Ky broadening = wo, v
from the different flavor - " 2§ 2 2 2 OuTiuia®) = J(x)
. _ gain T Z dw;dk; | Ui j(w;, k5 wi, ki) fiwi, k7L t)
CompOSItIOnS Of Y-jetS and Radiation - 2 dANhydrO thydro thydro
\smgle inclusive jets? / foss — > / dwidki Djsi(wis kg |wjs k5 0) 5 (@) kG t) Bp P |y PP et
1 Détavx;ithoutl/witthdrcl) | | | | ] e e o B B B B L L L DL
i ’ d - - Vs=2.76TeV, ATLAS (0-10%)  Data, without/ with Hydro - 1.4 0-10% Vs=5.02 TeV -
0gl- 77T T 0l _ 1.8 §=1.7 GeV¥/m ¢ ---e —R=03 . - R-03 e CMS,pp -
' N R=0.3 " - - m —— ——R=04 | 1.2 plogoGev Pythia -
- o4 - oL -- - — R=05 F o P30Gev ® CMSPbPb -
0.6 | — N l _ F a0 >7mB G.=1.8GeV¥m 3
- R N 1 o 1 =08t & | arey . @ ----- Without Hydro =
=T 1 = 1.4 -- 5 123%. _ — — With Hydro -
= - oC B ]
0.4/ —F:-\Tgl—f_ A ._' + T Jﬁ - 0.6/ —
T __ _ 1.2~ 04:— =
0.2\~ ALICE, Vs=5.02 TeV, 0-10% - 1'_ e G B 0oF E
- §,=1.8 GeV¥fm - i _ - .
oL—L ogb-L . 1 .« 1 01111, O—,,,|,,,|,,,|,,,|,,,|,,,|,,,|,,,|,,,|,,—
40 60 80 100 120 140 20 40 60 80 100 120 140 160 180 200 0 02 04 06 08 1 12 14 16 1.8 2
pT (GeV) pT (GeV) XJY=piet/p?’|'
1. Describe well the experimental data of inclusive jet R,, and the modification of y-jet momentum imbalance.
2. The effect of medium response Is important to the cone size dependence of inclusive jet R,, .
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Our results describe well both the modification jet shape function for inclusive jets ‘ The modification of jet shape Is sensitive to jet
\and v-jets. But what's the reason? ) énergy, Insensitive 1o jet flavor. )
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' : 1. Medium response feeds back some energy to the jet shower, which is important to the cone size
dependence of inclusive jet R,, and the jet shape modification at large r.

2. The modification pattern of jet shape Is sensitive to jet energy but insensitive to the jet flavor.
The energy dependence is because that partons with less energy lose more fraction of their

0.8 - energy via medium induced radiations, so as jet energy decreasing the inner partons are
The 0 005 01 015 02 025 03 modified more which leads that the effect of Rad.+Broad. overrides the effect of Coll.. The
Reason: T EZS,O;TQ\,,RZO,B',EJ_etﬁOGe'\,r T Insensitivity Is attributed to the competition of the three mechanisms which makes the difference
B S between the modification for quark jets and gluon jets diminished.
3 O e 1 | 3. Our model may be tested by further experimental analysis with different jet p; cuts, in particular,
S — cononos o - using lower p- cut for inclusive jets and higher p; cut for y-jets.
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