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Critical dynamical fluctuations near the QCD critical point
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Abstract The exploration of the critical point on the QCD (Quantum Chromodynamics) phase diagram is one of
the most important goals of the beam energy scan program in relativistic heavy-ion collisions (RHIC-BES).
Preliminary experimental measurement observed the non-monotonic behavior of net-proton fluctuations as a function
of collision energy, which qualitatively agrees with the prediction of the static theoretical models and this hints the
existence of the QCD critical point. The system created in heavy-ion collision is highly expanding system with which
the dynamical effects dramatically modify the critical fluctuations near the QCD critical point. To confirm the
existence of QCD critical point and study the phase structure of QCD system at finite temperature and finite density
region, a series of dynamical models near the QCD critical point has been developed. This paper reviews the recent
developments related to the exploration of the QCD critical point from experimental and theoretical viewpoints. In
particular, we emphasize on the developments and challenges of the dynamical model near the QCD critical point and

the first-order phase transition.
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& 1 4 3)) /7 % (Quantum Chromodynamics,
QCDOM R H IR AN [F REAR T 2 AH FLATE P05 1 B 12
TE = REAR X 35k, QCD 1R 4 Hh @ B 1 J5 T Aill 28 S 56
FIT R B 3k B AT RN TEAR Re bR X 4k, SE 58 |
KT F AR S LA AT 9 25 FAR I M SRR 1
QCD B Tl F e A MR A PR % N I 5 A0 BLAE
MERAEA T EN S TR AR FEETEN
FREER . BARUR , MR (G2 X8, 5mAH BAEH &
G E PRI TR TR WA e S R T
[N ZEFE SR N B, T R It i 91, PR, RGiak
2% 41 4 (Confinement Phase) . [F] i}, T 4iF X Bk P
KA, 2 Gt AL T TR FR 1 B SR AH (Chiral
Symmetry Breaking Phase) . 1 /& i & % X 38, i &
11 157 S0 R AN i 4 P T 15 v I
&5 B 14K (Quark-Gluon Plasma, QGP) , i 5 A H.1F
H & 4t 4k T fif 2% 14 #H (Deconfinement Phase) » It
B, FAE X BV R, R g b T F 1Rk S A
(Chiral Symmetry Restoration Phase) . 7E H 2R 5+,
T RN R AR o B AR U AR N T BR A AE
QGP. 7ESEE =, M 26 141 T (R AH X8 B B 1Al
] 2R QGP, I LA 7t 9 oAH EL AR F A o (1 AH 1
FUARAZ 70 H AT, 3847 FRAE X 1 38 Al i S5
BLHE 5% I A1 & 52 i SCIE X 5058 % RHIC (Relativistic
Heavy lon Collider) « BX ¥ #% ¥ ' «» LHC (Large
Hadron Collider) {5 & F- Rt 4 1 H o hAh, £ 2 1
SE G %% B ik A 4 [H 1) FAIR (Facility for Antiproton
and Ton Research)™ | ff &' H ] NICA (Nuclotron-
based Ton Collider fAcility) " . H [H [f] HIAF (High
Intensity heavy ion Accelerator Facility)™, DA}z H A
'] J-PARC (Japan Proton Accelerator Research
Complex)" 45T H . &3 JL T RIRE T
AT 18 B Rl fEAH G I SR T K KR A
NATTRESEAR FAE PR B A T AR B ER A

1  QCDHEESHRRAIEEXNEXILER
FhiliE

SRAH FAE P57 2 B QCD Bg iR , HAHAR
FUAH B IR v QCD AHAZ FTAH I . 385 QCD AH B 7E
AN A 2 AR B T R IR . AE(R A SR
w X3, ¥ 2 QCD W THH R B fEAL 52 1 = 0 MeV
T T ~ 155 Me V"™ "7 X 35 M 5 - A 3% 2852 b ek V% 38
QGP "2, B 43 ¥ (Crossover) ; 7F b 4 X

QCD phase diagram and phase transition, Beam energy scan program in Relativistic heavy-ion

I, 3T QCD WA ROBE AL, 4z bR B RS AL i 310
(Functional Renormalization Group, fRG) - ¥ Ak - ifi i,
¥4 77 %2 J7 1% (Dyson-Schwinger Equations, DSE) %%,
TiUE 98 5 AH AT QGP HH 2 18] (AR AR O — 2 AHAZ (First
order phase transition) ™™/, H %A, A1 E 7E4H
Bl e (R S Y AN — AR AR 2 R AR AE — JAH AR I 2%
£, B 9t A5 (Critical point) ™27, 7F 45 PR AL 2% %4
(u > 0 X2k, 4% 15 QCD A7 AERF = v >, B 730
JEA R H . AR — )RR, AR 2 75 i kR
K, G0 T B P BORLE DY AL S A
RIT AR TS A R e R E W REAE T <
140 MeV, u, > 300 MeV"™, 5 —7J51f, % F QCD )
HL IR, 40 fRG 45 T I 5 R AE QCD AH K L
FR AT RE X R : 450 MeV < u, < 650 MeV™, SRT1T,
AR ORI f 1l 5 AL B W S AR R T A 7Y
MBI . B, QCD I Fft s T A7 AE e vl
RE A B IE R AR AN E , AR A AT AH 5K 1) 785
RN HUA FT o

FEAH S 1 B 1 Al AR S G b, B 7 PH 2R AN
(Baryon stopping effect) fff 15 BT 7= A= ¥ #4 %5 1% W) i
() 274 2 35 b 2 ) i e B T BRI T g KB, H
B, £ FH O 8 B 7 flE 8 SE 56 A8 & 1 il (Beam
Energy Scan program in Relativistic Heavy-lon
Collisions , RHIC-BES) Jil H (1] Au+Au X f# (] fit &3
N200~7.7 AGeV™*l, BTG IR TH R
B, S IS AR 71X 8] 24 100~180 MeV , 1145
HuH 50~600 MeV. IXANTE AL E T 2 AR AT
TUE 1) QCD i 7 AFAE R AT REIX 42k BRIk, AAITAT
DA 3oF B AR X i B T R s SRR A
QCD HH B S AHA I 5t v HAT, 28— Fr BUW RE R R
WA (BES-DP 58 . i 43 R A& 15T 1
B m b ERE, MR, FERE RN T 39 GeV X
I - DU S A & 1 BB (Kurtosis) 32 35 Hb s 25
TSR R, HLBEAE o e B RO AR AT
Mo XAEENE b 5T I Sk TR %5
WEWE, PURE K QCD Ik Al REIE . 23
BE— 0 TH %, 58 B B e B AL 6 T H (BES-
IDM 2T 2019 FEHITF AR AT , BN 78 B 1K) 5250
D &5 ALK T B A A XA NATTFEEE B
T8 F R SR AT DU R AH S 1) S 36 B 40 R I F
IR & .
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2 QCDIaFHKESLEES

7E QCD AH B I, Ife 5t i — A AR LR I 22 1,
Hig R R R KE R . RAKKKER
B2 SRR G T I I B — R 5 B
Uk T8 R B B S M DL R I AR LA, S
W, B 4 T I S LR B 5 < B /K 3 B A
SR IR T I, R G K BT S 3 B in IR el
TSR K, S EOE U, 3R im0 e 2L
FEAR X 18 3 B 1l i S 06 o, AATTTE v B4 AR ) 52
56 TP AR IR KR R, BB TE R A LN 2 v -4k AT
AE T B B0 QCD I A5 5 o A0 T E A A RS
B PR T 5 QCD I Sk & AH 2 ) SL B E 5
21 EEHNTEHKE

R FAEAR 7 2 8 0] LU FAEEEE ()
GBEEX N 0= (py) . EFEREEELT,
S AR AR F YR 2 R A AR T 1% QGP, L FAE X F
PR, FALBER TN E gy ) = 00 TEAR AR IR
FELLF , QGP #6748 ik T i Fo A5 R M A ke
FEBRFEEANE () = 0. fEIf T A
i, RAEFAEE R M o 2 RAEKBE R, Mons
KSR T MR oNN 2 S EBURSRF 1KLL
B RWZBH AR IE Y, BEE X A R A, 1%
bR VR 2 EEUH AR 4T R, BT SFE
B 5SS (kg A QCDS " Mgk T IR < A
A (HRG) 155 40500 (i Ak 6 H 42 A0 9% HL W SR B
E EARBUR, —BOAN A RGP E R, WE THB)
(O 5 A AL (S ik 78 2 4K QCD I 7 A 1)
RIFERE Y, besh, BT FAE IR BN A S T
AT 57 10 RS2 e R A %6, wionT DAFH ¥ T T 0Bk T A
1T B I R ALY, T b, RHIC-BES 5256
I s ) B 3 R T A T R AR T QCD 1 Il A A
H T QGP K ER 145 R i 8] AAT PRAR AR R, R BRA
JE Ak BRI AE 2~3 fm %, 3 faf 454N A T 3% A kr 1
Hik V& 1 By BB IR I S S AR 1 A
B, AATTH e e SRR e SRR B B ke,
HoArr DUy R R LR IR T X Sk R 5 AR
BEAb , KRR SRR 1) 255N £ (5645 B 1 B o S 36 4R DU
A1 B2 U T A T AR K7 BB UL BE AR AT N

SZu b, RHIC-BES %5 — B B0 H 80 1 fg &
Vs N 7.7 GeV. 11.5 GeV. 14.5 GeV. 19.6 GeV.
27 GeV.39 GeV.54.4 GeV #1200 GeV | Au+Aufif
8 1035 BT B0k VR (Bh G N | v] < 05,04 < p, <
2 GeV)E" 00 4k B Bl . [ 5 0 4 RS B ) PRI, 1
JR T Bk DU 2R R HAY w0 SeBRAR G BT, 2 %)

FREE LN 19.6 GeV I JE B /ME - )
HADES (High Acceptance DiElecton Spectrometer) 5
BSERM T XHERE N 2.4 GeV 1) Au+Au 15T £k
V& ALK ko? R SUETY e S5-G AN [ 1Y) S B6 ) & 25
R 15 5T BRI B VU B RARE AR R N 5P
1 2SI Pk v B RER TE RA— 8 B
U ERiEE LR NI E i s 81 LRI N VS US L Y A
X 5 EARNTT P BRI ROBAT A — B W)
A I SIS RN 5 B TS W& W 7R i 5 AR AE 1Y)
Rt AR, =B B BRI S R E RTINS
ANFFES IR T Bt — 20 2 R R g A i SRR R
FHRAT S RE R AES3 TR . FE/NT 7.7 GeV HIMIKRE
DR AT N 7 B — B R R AT FL, — T X 3
A REAFAE — AR, 55— J7 T, i X 400 75 2
QGP AR KM G+ o LAMEAR N 1 g X 4, 8
DEHE R Z2 B AR K, X 5 2EAE BES 55 i B A [i]
S S v B K B 5 A B KPR 2 AL ) 52
UESE S

22 BZEEitE

FEI S A BRI, 24 R i % 7 1R KBk % o
AH ST TR B, 3R A% 7= 5 v - B AL bR S R Tk v
AT, B AT ) STAR SZB6 41 &R e bR W 1 7F
RHIC-BES 31 H H [ 5 4% 7 4 LU A5 NN, /N7 £E
ORFEX (| | < 0.5) i prCo Rl ORI T %740
F A b5 i RE R AR . TRV &
Ae, B A 2R Z R s . IE 2 T ik
155 I A BRI U BV AR B M A0, & SR 3L
PES, e Ah , — SR R R AT T I S e BT AR
AERX AL = U s [E i, AT RS T
RAEFAREZERN™ . e 256 A4 A
B AR SRS S, B 7 TR g0 i 7T 25 b
IR 2850 B A 7 2 1 2 e DAHEBR 15 S DR 2R (1075 4, i
NATHE— D gl B B 5T T FF A B (Coalescence
model) H AL AH 25 (0] 43 A7 [T 520, I T B2 A% 7= A
FU AR T v A 23 18] 43 A AR R I BIUBPE™ . 7EGIA
TERAS G FOREE I DTk e IS R AR R
FIVH A AR SRR, A H 5 OCBeK BE % IE
EEt T, B AR LU g SR ok, BFIE T IR
FEX IR LE R . IR FEJGEE S g2 R aEE
2% H R S IR A s , DU X SRR Y
I 5 S5 .

3  QCDI&F =HEEHEI hFHEE

H AR X V2 Bl S P A R KRR
AN TRE K K 2R B8, IX AR AT AR Ge AL T i 7 X 8 0 i
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A AR BT I S8 AR, R G R
PR E R A SR A7 A S IRAK BE R 3 K, X
(5K v B N AR i A I SRk T . T IR AR A Rk
N NATT 7 B AH B 1 80 7 2 s Sk s AR A . %
TG A R B R G, Ko ) A i 3 7 22 i
KPE . sh 1 ERERE RS T S 25 R
PR HERE | S B ) 7 E 7 R DL S 2 TR YR A
5 e ANTHA A BRIE M QCD 241 & T
) )15 IE R F F model H, I & 7 sHfHfF 2 &,
SPE B EEATE AT [ A AA 4 5 A s 3 )
ZRG . HTAX IS HE B Tl model HEEUE
R E 24, /E A model HIIE AR, AMITRET
BT SRS AE 7 2 A B 3l 0 AR A DL S B
TAE I 5 IG5 E B ERG W IG A3 ) 2
AT R IR AH SCHIE 5T i 3 e [R) B i A 4Rl S A
BT FOHFAIE B 72247 N, W) 7 535 & b R 4

Hp— AR B AR E 2 =
AL, B Model A. H TP Z &2 AR E, Hig
)77 ¥ N 7 R, % 0B AT LS R Langevin 77
£ 5 Fokker-Planck 77 2. B T S8,
QGP Rk i E 25 JE HoAh 5 H1 /% . 7E Model A1,
FZ e AN E HEAB PGS o BEAEH,
1 Langevin /7 F2 R I AW I LI 73 B0
I 518 A0 2R A AN R AR T 2% B K B 1 3G K AT
Stee i L 3 b e R A B A TR B RS ARAT O,
ST S I K T8 AH LE LA 5 nT R R AR B

— P R S T N TR B H IR T S 85 5
B af (] RR G o T E I T i R S 4B Afup A2 9 BE S
AR TR, R e A R A B S R AR )
BENLY B T2, IR H AR A5 A BE R A , Xk
& Model B, JEF Model B, A1 R T
R RIS . [FIR, spE A ) i 5 8h 77 2
AT — T RHIE SR AR IR 57 5 B I S IR B i 1
RAR R Y BSOS B AH 58 4, 338 1 5 35057 18 ey A
BTk Ve B o R USORE R R H AR AT O

BONR ARG 5 e 7 S E A R
P D7 BRI AN 0 E B, FEAE IR TURE A B AR
7751 A A, B AR P i T AR U & 77 % (Non-
equilibrium chiral Fluid Dynamics, NyFD) ", X
B0 2 B AL B 2R LT Model A, FLiE A6 2
Langevin J7 12 H A 2% M3 T QCD 1A AU AL 15
F, 40 (PYQM FRAN (24t g LA ANATTE
R T AP FARRAR 715 B BUE B AT 5T
QCD HHAZ Bt i i — FR B3N J1 AT J, Horh, I
JoT - E50K V& AE I FE B 3 1 5 22 A kurtosis AH G T
SR X A ORI R

N Ty H a5 R 2 E S AR T RE RS
G MIFEBAE R 5 b g AL , DA LA
B TPl AmHREXa) 34k, i
hydro+"'™. K A2 R 4018 AR =X, 050 DL 73
s/n B PR 5 BR BULE hydro+ i 406 BN B Ah B H T E .
N T EE AR AR B b R A R RS T R A
s RBWTFEBIE . MR ARA RS, WRE
TR AR MK 8 # Gubser #ii'H , hydro+(1)
HUE AR W AR A R 5 e JL~F- 7] DL
AR RS0 R 0.1% I oTmk. AH S, A
T Hr 718 AR 0 E B 51 ARRES freezeout 12
TEMRT RS B B BR T E R R AT N
BT ], F A 1) 852 K2 R (4 hydro++12 1)
IEERET

FEIG 7 S, FP 2 8 0 ik vk 23 7% 18 B RAR
ARG, HE S BURAR B TK V%, RITK & A ) s Y
(Hydrodynamics fluctuation) . A | & & i L5050
0 CLndde Jog 120k 7% D, — Fh B AR 7 V5 R AN % 18
T BEALYE AR IR AR J1 % . AR — T R,
iR RE LRIt (S E N S NE NS R RIER = R Uit el i
gk & T AVE 00 N*e I 5 B AR 3 i
FAEFFZ 8 oNN# G 5 BAEH , Hot
BR AT LS R AR 73 D7 AR e AR T
5 75 T EH ik V- FE BIOE B 8 A 8 — B fele] DUk
PRRG MRS o TKVE VAR ) AR AR AR IR T )
HH Landau 55" B W JE SR AHE T 2 AR X 18 %
2o BRI R B NI S R RIRAS O AR A A
12 BBV I AR ) R, NATTRT DA S0t A
Ful S R I 1) 3h 7 e SR T S T 45 IR RS
MRS . B, HET 0+1 4E boost invariant fiZ ik
(R 55, AT B SR B, S R 2K 7E QCD s 7
PR R g R S AR S R AT BRI G . SR
TE S R BB AAD, o, 75 225 & ARG T 7% () Y g
L OV VWS OS k- E =R S RPNAN IO @ L P A
NOWIE L TRy e o o 2 AN EP S
(I FEATIIR A T e s

FH Tk V& T ) B AR BB A0, 1 TR A
MITR R T #5E T B AR J1 5% 75 %2, UUgdT iF 5%
TE A Tk T 10 T R OC TBC BR B BIIR A 08 B
(Hydrodynamics-kinetic) . it 12 3l 2% [ R Hiu 35
T O E BN e REBRE TR, BRI T
Tk Vi AR 1~ AT A KA A ADL 0 A% R ) A
TARIE 3 5 Re HE 2 R VE LA 70 S B K R
(Long-time tails) "™ Al Bt Il S8k V& (1) #H ¢
JOBE S BL R AR 3% 225 I X 30 = A F 15
M o B TP A ORI R B, v B O I bR B (i =
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AT RLOR I B HO AR IZ s 2 T R AR e T
i sfe o0l

B 1A il A R BRI B ) SRR AR D9 Hod
NS B85 QCD i 5 s RS T7 R B2 A B2
FENA . I Eprid, A IRAL 22 35 X I8 5 QCD it
SAFAERT 5 1), (AP A 28 7 155 RS T R AR
SR, S — i, T AR QCD AR5 =
2t Ising B 70 J& T A — i A a2l AR i
TSRS S Rl NATTIE T B3 e 5 i S 3
WARZS 7 AR Hot 0 AR RIRS T R 5t
DR H A% £ QCD fEAL 22 3 1 = 0 X BIE S 45 Y, $F
P b =2 Ising B0 )l 57 4070 ook o SR 0L, T A
I AE R AR S ORI R 5 R
SRR B B RS TR — RIS HL K
7€ QCD Il 7t s (AL B 45 B . v 1 i e B o
W — RIS MR ERY LRI — R5IES £
o 32 K 40 1) BEAC B (¥ 2 A B, R H DLt 20 4 07 v
ARMAHKRSH HRBT T TG B, 75 2
Ja st — L R e -

FERAE RV B R AR S 5y — e T R 3
DI RN BT R 25 2 07 R R oW S as B, 4
% tH %y 12 $ B (A Multiphase Transport model,
AMPT) ) 1 siig AH T 18 8 53130 J1 8 (Ultra-
relativistic Quantum Molecular Dynamics model,
UrQMD) 5150 To 55 7 AA o I % 35 15 7Y (Jet AA
Microscopic transport, JAMD 4% . B 1X J i A 5
R8I 5N F s B IR 2SO B A iU OM R
Z AN HIAHEAEHT, AATIWEFT 1 AR 10 25 2 7 lf 48 s
Lo S < 7| Bt VR 1= NI R @) 7 SN S N
PR AR P R A ) & HBT SR B4
5B LI FLAR I SRR AL i 5 R BT AR AROU
B T B FE I Sk VE R TR . R T RURZE R
T3, SCHRL 168170 TREAMOULRE ¥~ AH 2 18] 43 A7 Ze 1t Ji&
T R T RO A 3 A5 TR Rk V% 15 5 Bk B 80 A2 1Y
IR R, SGRO7 MR P 2R 5
PR 2 T RER A, o 1 AR 987 M 5 TR
L.

I 5 s B — > B L R AR AT o A R
HI T 7E I S R BRI SRR B A, R G A RFE R
FE, RIAE RIER N, RGiH AT . i
BRGMIG S EER B F S8 W FRIEN R G 4E
GURE . BT R EERAR RS Hiln FAT
e AR [ 0 L il 4 B0 g« i e ARk e A, A
A58 % A QCD Il 5 s = 4k Ising B2 & T[] —
eI M 0T AR G 8 E Al A S K
BRAGE, 7 25 8 IR B RN, BN FRAR A bR

RS G — T THI W S BT 5 3 A AT O AE
B ) 2E i R T M) O3 T 2 AR, B 5N
NI BBz BN 1S hR E R R RS IR 28
5 PN AR BAE R R 45 5 e 5t s B I 18
AR AT A3 5t TG BRI K (B IR AR AT 43 R G T
15T BPATIRES , I S A A4S P4l , AR~ 1)
KA JE TR IR EIE R P R . Rk, &
28 VR IE RS HH AR P i QK B e, X R {1 fhi
T I E XN Kibble-Zurek D™ by i ik
TR PR R A S B E o TEAE X 1R E B TR
o, AP %% BUAR 48 Kibble-Zurek AL, 7T LLZE I 7
R A IE — AR T R i AT S R 2
EYHE . BN, 3T Model A A SR FF & &0
FT Model B 844 57 18 fur (138 40 5 #2747, [A] BE 0T LA
PGV B ET N . T IR R IE AT O, 15
TR FE I E I R RSV EEE T E LT, &
5 52 3% W AT B R AR, I T oL s Ui S B — 2% i
grpy,

4 QCD—LET RN NFRE

il At 2B, RGAE — BAHZ TS F
w Y E O FE , aid ¥ (Supper cooling) i #
(Supper heating) i F25%5 . — A AR i B 1 HRFIE 2
—RRGMAREN : T BB TRE, YA
SR A B — R AR X, R G S B RO AN AR I
Ao AR AR AR B X PP AN RS g i R AT BL Sy e
AN [A] 1 3 F2 : B AZ (Nucleation) 1 Spinodal 47 fi#
(Spinodal decomposition) » A% AE N —FpELPEA
TN, 75 B AR E AHTE BUR 08 R I A% DUBk I #5 R
FESMIARZ AR H 2. —BAHZ R Z %
PR TE 20 T 20 30 AR LA W S kY™, & it
T RBIRR RN AR, R
T2 A R IR P A2 BRI TR) R A AR AR P A IE AR AR 1)
HABRE .M~ REERENRKRNAF, =
AF (R.), X B R NG T2 5 RIS
FEA A, Spinodal 73 fiff & — P& AR E 1 . £ &R
GrabT B B Re R il Z O ORI N T S 8 TR
REAE PO HAE 423 [A) 35 )t 39 K, H R Bl & 7E
AR U 2 32 1 ) Cahn-Hilliard 75 F2s

AT 2 S0 A R, ATV A R
H LR A TR T QGP H R AR A% R,
T3 B o 7T B AN I 74 (B v 5D 52 3]
IRZEZRBEEm, b g dae b i e SRS
&) PR 5 22 v 2 i AL M I R4 . BT b
RF) 7RS4 Model A“ AT NyFDM 1, AAITH,
WIS T — AW 3 1547, Heh 433 1 ad
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VA R F AR e AR S W 2 RS o 7 K 1
KERT, R4t — S iEAL HE N Spinodal 43 i [X.
. AL, I FHRE R R 7 24 A 0 H N L 3L A7
FARPRAS TR, ATV %5 T Spinodal 43 i 14,
I T A5 PH A R 255 A A 1R 40 35 e HL 52 36 00 0 2
ISF , U115 FEE S AT HEAE Spinodal 3 fiFe [X 15 (4 186 5 2%

JRUE ARG 5 B8 TRl b — AR AR BRI R 3h 7
S UG T ek R, — AR ) B A A
BT A e B FE R B R IR AR AN 2 . FRig b,
T R G — AR AR BT 0 RS %08, AATTxE T
AR E IR ANTE 2. MR L, B FEA
T B TR S0 — AR AR e I
PR 3E . QCD AH B H 1) — AR AR 1 B X B 35 AH ST 18
RIS S IG AR A R Xk B AR
{7 AR, IE J5 4D 79 A B A% 75 2 K % T 2 o ot
77 Bl R G146 26 AR 15 58 e 2= [ ) Al
K ER IO UG IR FE 3 — 0 BRA , 5 B2 H I A 4 ik
) QGP R 4t (5 B AL EL i P A% . 24 g B4 d o
06 AR B 5 8 BE L R G0N O RGOE T i 1
QGP. i, STAR 52546 [ I & & B % 88 g &/ T
3 GeV MR L v, 22 512 55 4b , HADES 256 (1)
EEERRI, 2.4 GeV IR T Bl ko NHET . X
— RIUE SR ARG AR RE R IR ARG E hE
AIRE AR T . fEIEIX R, AR it — P R AT
ST H A AR 3 J AR . S — T, 1R
A EA X PIRS T R R B — PR R . W
AT AT IR, 75 4k 2% 35 X 35 4% 55 QCD 1) 755 5 1]
R LK T QCD 78 SO 7R 1) 2 B A s ) gt
2, IXIRAE NATTEBRAS B AE R b SO AR [
(R A BRI R e TT R PRSI 56 2050 7 A8 IR N BRI 5

5 BES5R=E

A1 B il S 56 R WIF T AR i S5 E R A% )
R BT B, M RT A AR W B BT AT AR
A2 sk QCD AH I AAIE 5T 2 A 6T 1 B B Tl
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