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The nucleon specific energy of nuclear matter formed in HIC or in neutron star
can be written as
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CSHINE: Compact Spectrometer for Heavy Ion Experiment
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HIRFL-CSR energy region is ideal for E (o) studies
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CEE provides new opportunities for E, (o) studies
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Recent results of STAR experiment 4/ = 3 GeV
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At higher energy midcentral collisions the NCQ scaling holds, while at 3 GeV the v, at midrapidity is

negative and the NCQ scaling is absent, indicating the dense medium formed at ,/ yy = 3 GeV is likely
hadronic matter.



Recent results of STAR experiment ./ = 3 GeV
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The production yields of ~, and ~ production demonstrates the necessity of the Canonical

Ensemble for strangeness at low energy heavy-ion collisions. Hadronic transport model
calculations (UrQMD and SMASH) including resonance contributions reproduce the data,
suggesting a change of the medium properties at 3 GeV compared to those from higher energy

collisions.



SRR AZI R EOSBIFTIRE

HANFREEES, FIMEHAFL, RFBRHNEYREEES, ALETHE
FRIYME .

BEI, ~BUEXARERN. AESHNEBEEXEPARE~E, FtNSE
X BOR TS 77 28U

HTHARFILEZEE >3 HIREFTE, EE2 GeViu L EHEE FHlE,
HEEINT K NIE;

ELER T AT A AT R 45 R BEOSHIZE &R - = M =



SRR FREOSBYET R §1

EDB | T | T | | T | I T | T |
(a) K (b) A+z°
) Au+Au/C+C —=— soft
EA0- g =3im T o eiff
= b_.<1.18 fm
7 ! 1 1
< o
= 00l 1 a0 g ? D |
>—0——0 | =00
[+ | L | [+ 1 v | [+ 1 v |
4 "6 2 "4 6 2 4 6
E__ /A (GeV)
24Im

MNEELLRFTLIEL, MBENSTEEEHH S, single strangeness FBURLE & /)
T [5G. Ferini et al., PRL97, 202301 (2006) H9Z51£—2(] , 1BR double
strangeness =~ BY/~&l, XJEOSHIKFIEE U,



STFRIZ 4.

REOSHIFTIRET

0.8, . 0.015
08| .:' | 0.010
041 /i 5 "
ol o 0.005 / .- 4 %
' L} 2 GeV _ / S
'_':"9_“ 0. ?u 0 05 e ) ;
% 2.5 . 0.15 S
8 2 N UL
= 15[ % : 1 0.0 o .
L B L 1 L F D10 “ 4
I | - -"ll . \~
‘EE L [ f i ¥ | 0.05 f’g' = W |
ZE 0.5/ 4GeV 5 b ¥ L'ﬁx J
! L .’. ) . L. . 1 .!r-’
AR Y 0. . .5 2980 0.5 1.0 1.5
3 E— . R
'/' (9) ‘ ,'----\ (h) 0.2 i (|)_
\'\. i 2 ,rj e == 00, \ a J"r
20 *:. Yok . - i "o / R '
L | .I.-:_." x‘l‘ I,F ’?D. L
1 —.:-c':l' \ 1 1} f,r':f:'i-l \\\ 0 _{H-"'..::C:’ \\ 1
f; & GeV 3y - ‘.n': " g TJ.,_\:-,)_:-_:
L I P T - AR T (R S | — 1 i .
% o5 1.0 15 B0 0.5 1.0 15 %% 0.5 1.0 1.5
p, (GeVic)

STEOSEY IR BU E s RBYSe R, Ep o mAEEL.
SE 1517 F0Strange hadronsHI3BE4, XA+ 20 F1 = EREMMA K,
FRENTA AR FEXSTEOSRIBURAKEIRI R A

G. C. Yong, ZGX, Y Gao and Z. W. Lin, PLB 820 (2021) 136521



B

E)
R
X
L
<
3

HIPRET

1.6

1.4

RIRCHERS: - » — » ——

1.2

0.8

Ly

-E——

§
#

L 1 |
30 75 100
E.ymlPe) (MeV, p5=2.50,)

* %-;ﬂ

1
DATA

1 H 1
THERM. ML ML

!
MNLpG

Data Vs Models

—> Collision dynamic effect
reduces the sensitivity

—> Experimental precision not

high enough to pin down
sym
- -~ A" cancels out part

of the N/Z asymmetry;

FOPI collaboration, PRC 75,
011901 (2007)

FEENRSG, EAHNNZEE
R R R REE



ES

E&

BX om HOFSH

B >+ =
‘fa) < A,
L ol 4 FORALEEM
'E“- E Al x=1 - :
=T 2 : ) P
1 : 1.0 ! 1
3 ks 5[“:1‘?1’::}15 a
40 K_1([:l;): II : I : If : 1'5
30 F e e
L Au+Au i ]
- 20 | ¥s=3 GeV S— 1.2 |
L b=1fm LS
10 I "
L 111
0 7 09 |-
1.5
S 1.2 0.6 -
m I | AutAu |
0.9 i N T - x= -1 Vs=3 GEV b= 1 fm \
”J , (0 J S A N Y N R 1 ,
o dy s . s . w9 00 02 04 06 0800 04 0.8 1.2 1.6
0 5 10 15 20 Ekin (GeV) P, (GeVlc)



E =3 E XX FREE HYZJ5R
E~|E.|’||.4Ll 132 12 X R ‘BE sym h g‘
RIRIAERS: - - — - — - = R
. + 7+ - T s+ —~ =0
0.6 — : 1.3
1.3 | (c) KI/K' | i
i | 12 i
1.4 =25 | 11 =
x @ 05 | 7~ - :
1.0 - ' | 10F .
0.9 | AutAu d ‘
V5=3 GeV 0.9 ——x=1 |
0.8 (a)nip b= 1fm - %= -1
1 J 1 i 1 i 1 1 L ﬂ.q ] 1 | i l 1 | i G_B | ] 1 1 | i 1 1
00 05 10 15 0.0 ua 06 09 12 00 02 04 06 08 00 02 04 06 08
E,_ (GeV) E_(GeV)
via + N - 2 secondly process, 1sospin effect carried by pions are passed to strangeness.

SEIGMERS

- A+ ,
Gao-Chan Yong, Bao-An Li, ZGX,

BERRA IR FHERLES)

+ 0

A+
Zi-Wei Lin, PRC 106, 024902 (2022).

+



=\ NG

EEFHIEEREEN,. BMEN. EHERESMN 2K, B2
RIZP RS HFIEOEOS) B — 1B ARBIFEL ! nEOSHIffZR, 2
RN KBRS R NI=R A 1E.

ETERKRBFEEHIRFL, WAL —L R (FIZ1CSHINE
FHIHEEXITE) .

CEE ¥ 7£ GeV/ugEX, AnEOSHIIAZ, IRE—LEFHTMIHIE. AN
BB EEREE. ~/ T#M NFE.

HIAFHER, FEESHEEX( 3 o), AnEOSHREMHRRIFH

MRE, EX—EEX, ZFRTEF2REFNRE.
AILLAERSGSR ~ RN IR R AT E 98 R
AR~/ , T/ 7 EFREREURTREE.

Xiaofeng Luo - Qun Wang - Nu Xu -
Pengfei Zhuang Editors

Properties
of QCD Matter

at High Baryon
Density

@ Springer




