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Fig. 1. (a) The dependence of transport coefficient ¢ on the initial temperature T, extracted from the nuclear modification factor of
hadrons from RHIC and LHC measurements!*®, based on four different energy lose formalism; (b) the dependence of transport coef-

ficient ¢ on the evolution temperature T, extracted with different models and parameterized functions/4*5,
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Fig. 2. (a) The final extracted energy loss distributions of charm quark and gluon from Bayesian analysis to experimental data on

inclusive J/4p PUl; (b) fractional jet energy loss of gluon, light quarks, charm quarks and bottom quarks from Bayesian analysis to ex-

perimental data on the Ry, of charged hadrons, D mesons and B-decayed J/4) P2l

200304-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 72, No. 20 (2023) 200304

FRATIE BE AL T A PRBE 4047 LA B At s it
SIS RGERIERE R MBEREE, TS
& 55 QCD T AT LB A0 Hr 10, eA M B 2 Al
P E T 50 F SR AR B TS
QCD FE LI K QGP M TR, [Rlpf g
5T WoR HF s 5 E & R O A
A 06 2 13

4 I E A 5T TE KRR

M A — AR Y — SR, AR A
FEEY SR B RHIC Ml LHC X BARE |
LIS 4 R 25 o B T 19 W 3 AT T R Y
CMS X WU 14 75 A7 £ I LA B A sl i AN X iR 43
A7 B VR EWHLGAIE T LHC RE X AR Y
WGEE VA SO 91, FifiJe CMS I 3] B 4 o s
T AL PO, FVa BT 6T Z BT FRid
(ST I SCBRAB IE 758 Rt — 2L B0 E T R mt v
(VR RN . BB T AN S S5 AH E AR,
25t QGP PAFFREREANAE, BETEFEA b Sk B

P EOBE S P B, R 2y = P
N, R Y BRI E G TSR AR BEAR I b 4 R 52 50 45
% [31,38,59—66]

T ATLAS 5256 21 I & 1Y % 7 b ic w5 1
(y+jet)5 Fl b %2 T Wi (b-jet) A 18 1E K+
Raa ) FRH A T B8 513 (inclusive jet)©) 19 4%
IR 3 S et 445 SR B B 453 2K 20 A W R
BRI | L2 AR AR AN i [+ S 48 3R X 6 S 36
HE4E IR 10708 OS] AR T 4 MR AR o v K 1Y) e
KNSR, T Bk 2l 135 1 e A2 R AN [ JF
LR By 3 ) A T O B R A, 5 3 - Sl 4
TR I RER B A DG TR A A AE IE TR -
Kl A R 2R S pp BlEAEE P AW LR Y L
1. PUHAZAEIE K A5 W A5 e i 1Y TRk
By RARDG, [R5 0T - Tl rh s 4k AR 3
A, TR AL B e 4L A 555> R LI Y
F A A MadGraph+PYTHIA (440145 5 6E
AR S b 5 3% S 90 0 ) B 2R I3 | Y+jet b-jet 1Y
WL, E 3(a), (b), (c) Fias, JFH AZBL0: Bt

102
. — Inclusive jet | (b) — v+jet N (c) — b-jet X 0.8
= 105 ® ATLAS = [0 ATLAS | = 102 9% ATLAS
0 — 0 0
= \s=5.02 TeV = =
| I |
¢ % %
O 102 0 100 | P+P 0] p+p
2 2 CRT
~ ~ ~
S5 R A DA L5 L5
g2 10 |77 5|2 &[T
S . °| s s
50 100 150 200
10-4 @ t t 10-2 © 10-2 (fl) al
e uon
Inclusive jet TTTTToeoeTTT TR e - Quark
. . -~ b-quark
v+jet b-jet
] o g
.g -g Gluon g
3 § 0.5 --- Quark § 0.5 ;_,—.,_(_—\’_\_
3 & & T S
Gluon |  p——— i
--- Quark
0 . . 0 () e
(8) — LBT (h) (1)
‘ Inclusive jet %
< < 0 <
< 0.5 < 0.5F = 0.5
3o W : :
— LBT — LBT
I-:_I y+jet % b-jet
Vs =5.02 TeV, 0—10% Vs =5.02 TeV, 0—10% \s=5.02 TeV, 0—20%
0 . . 0 oLl— .
250 500 200 100 200 300

pr/(GeV-c~1)

pr/(GeV-c1)

pr/(GeV-c~1)

B3 BRI, ST ARICHITE A b £ TR A o O R, 5 T T BRI A A T DR 170, 5 SR ik 4 SR AT L

Fig. 3. The differential cross sections of, fraction of quark and gluon in, nuclear modification factor of inclusive jet, 7-tagged jet, and

b-jet!™ as well as the comparison with experimental datal67=6,
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Fig. 4. (a) The centrality dependence of final fitted gluon jet (red), quark jet (blue) and inclusive jet (green) Raa in Pb+Pb colli-
sions at 5.02 TeVI™; (b) final fitted nuclear modification factor Raa of b-jets, inclusive jet and V-tagged jet, and the data-driven
extracted Raa and energy loss distributions of gluon, light quark, and b-quark initiated jets(.
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Fig. 5. (a) The double ratio Raa for inclusive jet, as a function of R, for R = 0.3—1.0 with respect to R = 0.2 in various p{

ranges for the 0—10% centrality class as well as the comparison with model calculations™; (b) the ratio of charged jet Raa with R =
0.6 to that with R = 0.2 measured by ALICE[™ and the comparison with model calculations.
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Fig. 6. (a) The ratio of inclusive jet cross section with R = 0.2, 0.3, 0.4, 0.6, 0.8 with respect to R = 1.0 calculated as parton level

and hadron level as well as the comparison with CMS data (left); the ratio of jet cross section at hadron level to parton level with

different jet cones (right); (b) jet cone dependent Raa of inclusive jet and reclustered jet. Pictures are taken from Ref [76].
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Fig. 7. Distributions of and Raa of jet shape (a) and jet fragmentation function (b) calculated at parton and hadron level!l.
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Fig. 8. (a)The azimuthal angle correlation A¢z ¢, between charged hadron and the recoiling Z boson; (b) the fragmentation pat-

tern of the charged hadron recoiling from a Z boson!!l.
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AR SO A AR R V8 E B 1 A PP M TR K
J7 T BEERISC R R AEA T T 40k, AT Jelrik
TR HE T AR I 5k T B 1E I R L
() QGP Y% iz 250 g i BEAE 1R 22 1l Y — 2
4, ELR X A T A il B2 ) OO R A AN )5 LI
L HETF AR ORME gl 31 O AZAE IE R 5B T X IR
TR B RE B G 7 A I ELBIE T Wk

> Zcuteﬂy (14)

6

R PRIEHNTY AEy > AEy 4 ~ AE. > AEy.

B S S TR LHC B3 p % i
RS DL HE A B IE R T, DB I
AR 0 J RT3 2] %) PRI Y. ATTLAS 0 i B2 s
. Y+jet . b-jet PIAZIEIE N FAE7E Bl W (22 5, XF
IXUESE IR 2 G A K B M AT LR R ER R ] 2 B
2 G FhRic B A& IE N e/ sl i X
(AN [A) EZEHLHI, 2 s I A Rl & S 80k
1 Bl i B2 W DG AR e B A 18 1 R A7
DX 2 57 1 FR R TR S0 I e A5y P e 44
NEXT T b 4 SE M 5 28 WV A% 48 1E AN A
HILF AR STk, 5 A B, A ) S5 56 20 0
FAYOXF S 3 fE A R A% G TE I A AE W S ) 22 572
ANFE LSRRI TR 5 A7 7 B W0 22 0t LR R
B AR T ROX S 4E . S I ST & BB B HE
SRR R B T4k LA S R F e e fsE, R
5 RS FARRLN D R i E ROk Ty v
W SR I A A PR A A L R (R 7 )

RO AN SC RS T T T4 A8 1) S 6 AR E
&, K IR T 2588 5347 S AR A J5E b A 1 X6 5
FALFECRLF 7= A5 LA URR, s AT —& 7%
5 AL AL LA K a4 0CkE T (A8 4 1 0 B e B 5
WS TE P25 ).
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Abstract

One of the main goals of high-energy nuclear physics is to explore the fundamental properties of quark-
gluon plasma (QGP), a new state of quantum chromodynamics (QCD) matter created in relativistic heavy-ion
collisions, in which the energetic quarks and gluons, known as fast partons, created prior to the formation of the
QGP, traverse the hot-dense medium and experience strong interactions with the constituents of the medium,
and eventually lead to the attenuation of jet energy. Such a novel phenomenon, referred to as jet quenching,
plays an essential role in probing the transport properties of the QGP. The objective of this paper is to review
some of the latest experimental and theoretical progress of jet quenching, such as medium modification on the
large pr hadrons, full jets, and jet substructures in heavy-ion collisions, as well as the challenges in the forefront
theoretical investigations.
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