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e Jet production in vacuum

* Provides constraints to pQCD calculation via the jet yield and jet structure

e Serves as a reference for measurements 1n heavy-ion collisions

e . . & 14fAUCE R=0la ™ T T T T T T
e Jet modification in heavy-ion collisions ' Pb-Pb 0-10% {5y, = 5.02 TeV q
.« . . . 1.21 pp Vs =5.02 TeV :
* Jet energy redistribution in nucleus-nucleus collisions Iy <03 pPRN > 7 GeVic ;
| I I
(energy loss) = SORT. L ALICE 0-10% ty:
. . . 0.8l Hyb:?d MgdzL L,et,.:oJI orrelate unc.e ainty
e Jet angular deflection (jet acoplanarity) B EWEL, rocuie oo, 4homoup I SoPe uncorieinty
. . . 06 - I JEWEL, recoils off
* Modification of jet substructure dNAA /dprdy |
< AA> Gjets pT 7] 0.5 i
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e

e Trigger track (TT) close to the surface, but no bias on recoil jets

 Provide a good handle of combinatorial background by varying the trigger

track intervals — access low pr, large R jets

e Opening angle (Ag) of the recoil jet relative to trigger axis

 Azimuthal distributions provide additional insight into quark-gluon

plasma(QGP) properties ;§ >
e Hadron-jet acoplanarity broadening: vacuum (Sudakov) radiation *
e Multiple soft scattering in the QGP may further broaden Ag 0.05

L Chen, Phys. Lett. B 773 (2017) 672

(P1YIL ~ (Ap?)/L

B. G. Zakharov, arxiv:2003.1018

- Related to transport coefficient § ~

Recolil jet

I I ] 1 1 I I 1 I I I
| ALICE
0-10% Pb-Pb |5 = 2.76 TeV

—

“TT(8.9)

TT{2050} :

S

- @ Pb-Pb: o =0.173+0.031(stat)+0.005(sys)

. ; - - m = Ol o,
Negative radiative correction — reduction of broadening e *?IC P = == =l -
“~ T - e mm=" - Statistical errors only _
{No medium-induced acoplanarity | 16 18 2 22 24 26 28 3
observedwﬂh‘ln un‘certalntles‘ B JHEP 09 (2015) 170 A@
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https://www.sciencedirect.com/science/article/pii/S0370269317307402

J ¢t measurements n ALICE

Charged partlcle tracks

" i ¢ - = il D s Ty SN TR D Sl 2 = il
= -~ N ROy . - el 5 -

. ITS (Inner Tracking System)
e |7 <09, 0<¢p<2n

psh > 0.15 GeVi/e

anti-k , algorithm : :
¥ e Primary vertex reconstruction

Charged-particle jets e . .
S ad ® (harged particle tracking

-~ il ITS SPD (Pixel)
; b. ITS SDD (Drift)
c. ITS SSD (Strip)
d. Voand TO

e. FMD

THE ALICE DETECTOR ®

PR IAw. Y

e TPC (Time Projection Chamber)
e |7 <09,0<p<2n

e (Charged particle tracking

m

@)
‘_“\ ° ° . .

. e Particle identification
FMD, TO, VO
TPC

TRD

TOF
HMPID

' @
- e V0 (VOC +V0A)

o 37<n<-1.7,28<n<3.1

e Event multiplicity, centrality determination

EMCal

DCal

PHOS, CPV
10 L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet

ONOOLEWNE

t ‘ Data: pp and 0 -10% Pb-Pb

= samples at /Sy = 5.02 TeV e Event trigger
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Trigger
hadron

e Measure trigger-normalised yield of jets recoiling from a trigger hadron

1 d? N 1 J2sAA—hHet+X Recoilje
AA A | ~— \ AASh+X | | |
Ntrig drljet de,Jet | o dﬂjet de,Jet
prt€TT pra€TT

e Observables defined as the difference between trigger-normalised recoil jet yields in two

trigger track intervals 1n order to subtract all uncorrelated background jets

&N, 1 d°Nigq
— CRef

Arecoil (Prijer A@) =
recoil M7T jet Nyig i dprjer dAg Nyig Anieq Aprjer dAg

pr igeTTSig PreET TRy

e TT signal: pr € (20, 50) GeV/c, TT reference: pp € (5, 7) GeV/e, jet R: 0.2, 0.4

e (.. alignment” constant extracted from data; precise subtraction of uncorrelated jet yield
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e Get the raw pr vs Ap 2-dimensional distributions for two trigger track pr intervals and A .,

e Recolil jet p distributions measured for two p trigger track classes using 2d projection
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R = 0.4, 0-10% Pb-Pb

ALICE Preliminary

TT(5,7) reference :
Integral = 1.351 + 0.002
TT(20,50) signal :

ALICE Preliminary pp Vs =5.02 TeV 4

Uncorrected

Uncorrected

Integral = 1.489 = 0.010.
Arecoil [TT(20,50) - (5,7)]

0-10 % Pb-Pb, \[s,,, = 5.02 TeV

IHIIM

— Ch-particle jets, anti-k;

—
L S

_-.-—____
"
]
[
’

TT(5,7).cref reference

—— R =0.4, Injetl <0.5

|

]

Integral before C scaling = 1.750 = 0.001

TT(20,50) signal
Integral = 1.748 + 0.002

—0-

D 3

>0.15 GeV/c, In_| <0.5

Aﬂ|||||
8

A, [ TT(20,50) - TT(5,7) |

I
o)
o

TT intervals
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e Combinational background uncorrelated with the trigger
e Small background contribution 1n pp, much larger in Pb-Pb

e (Combinatorial background can be removed by taking the difference of the recoil jet distributions in two

Ap - nl < 0.6

—
O &R

preco,ch (GeV/c

N

corr,ch _

precoil,ch _ pA (GGV/C)

CLHCP 2022 (Nanjing)

yongzhen.hou@cern.ch



§ 3 -l ] | | I 1 1 | I 1 1 1 I ] ] 1 l 1 | ] l 1 1 1 I ] 1 1 1l § 3 -l 1 1 I 1 | | I 1 1 1 I ] ] 1 I 1 | ] I 1 1 | I ] | 1 |
~ i ALICE Preliminary 1 ~ C + ALICE Preliminary 5
o 5[  ch.-particle jets, anti-k, —#%— Data ] o 5! ch.-particle jets, anti-k, —%— Data B
I R=02,|n |<0.7,[x-A0]<06  **** JETSCAPE 3.4  _ L R=04,n |<0.5, [n-40]<06 ' JETSCAPE 34
) - — J -
> 3 TT(20,50) - TT(5,7) ] 2 | TT(20,50) - TT(5,7) 5
recoﬂ (Pb — Pb) L ] i ]
recoil (pp) 1.9 + ] 1.5 N
FE ey : N
1 __""""""'"""""'"";;;;""""“’:"'.'.'.:* """"""""""" =1 1 — —
[ e " g c ]
i -.-*--‘-'MQ’P'——._ T i ]
0.5 L hadron ~, .jet hadron jet - 0.5 - -
L T ™~ T,C pT pT ch : L _:
20 40 60 80 100 120 1 40 80 100 120 1 40
jet et
p‘ ~(GeVre) p’ _(GeVre)

e Push the measurements of semi-inclusive recoil jet yields to very low pr and large R
e (Connection to low pr jet quenching and intra-jet broadening
e Increase of low pr yields — hint of energy recovery in low p jets

 Rising trend: interplay of jet quenching effects on hadron and jet production?
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Recoil jet angular distributions
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Recolil jet angular distributions in pp
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1. [L Chen, Phys. Lett. B 773 (2017) 672]

e First measurement of the fully-corrected hadron-jet Agp distribution 1n pp collisions at \/E = 5.02 TeV
e Good agreement of Ap distributions between data and different predictions (PYTHIA 8 and pQCD prediction!)
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Reoﬂ Jet angulardlstrlbutls in | -Pb
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A (rad) A (rad) 2. [J. H. Putschke, arXiv:1903.07706] Ag (rad)

* Broadening at low pr, small medium-induced effects for mid-py jets. Recoil jet yield suppressed at higher p
e For higher p jets: calculations including medium-induced pr broadening! and JETSCAPE? describe small-deflection

region; large deflection not well-described; For low p jets: calculations not yet available
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Recoil jet an

N
o __on g2

1E" ALICE Preliminary 10 < pifjet <20 GeV/c
VS = 5.02 TeV
107! = Ch-particle jets, anti-k;
R=02,In_|<0.7
TT(20,50) - TT(5,7)
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Sys. uncertainty
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____________ T
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.-----'
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Recoil jet

i

Trigger
hadron

e Scan of azimuthal deflection

study for different jet R and jet py

* broadening of away side jet
peak observed for very soft
jets with R =04

—fm e e — == __}__...'.___;____.__
Ag (rad)
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e Semi-inclusive recoil jet measurements 1n pp and 0 - 10% Pb-Pb collisions at 4/Syn = 5.02 TeV

e Yield suppression in high py jets, jet energy recovery at low p.

e First observation of jet azimuthal broadening for large R = 0.4 at low py

— Possible origins: in-medium hard scattering, multiple soft scattering, jet fragments, medium

response

Consistent picture between recoil jet Ap broadening and energy recovery at low py

e (Qutlook

 Looking at profile and substructure of this population to disentangle the various contributions (in-

medium hard scattering, multiple soft scattering, quenched jet fragments, medium response)
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e Fitting by pol0, using the value of the parameter as the scale factor when calculate Arecoil

* Arecoil 1S clean of combinatorial background and corrected for detector effects using unfolding
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Recoil Jet anular deflection
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e (lear signature of azimuthal decorrelation of soft jets with large R (= 0.4)
 Negligible for small R (=0.2) jets

13/10/2022 CLHCP 2022 (Nanjing) yongzhen.hou@cern.ch 16




Hadron-jet acoplanarity in High-Mult. pp @13 TeV ‘\\
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