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Experiments at CERN, GSI, BNL
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Fixed Target Set-up (FXT)
at STAR Experiment

iTPC : inner TPC, forward tracking
eTOF : end-cap TOF, forward PID
EPD : event plane / centrality
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Temperature T (MeV)
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QCD Phase diagram and Beam Energy Scan
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Thermal Di-Lepton Measurements

STAR: arXiv: 2402.01998
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Departure from

the Quark Number Scaling of v,

STAR, Phys Lett. B 827, 137003 (2022)

I ! I ! | ' [ ! I L [ [
[ Au+Au Collisions (10-40%) T 3 27 544(GeV)
0.08 ----- 200 s 7& A O
54.4 e 55,8 P b % o A
--27 P R , D Tl
0.06F -t N X IR - 0% Qr A
o145 g Ol i
< 004 T g 1 o=
R i 9.7 1 -2
> ,f-#' ,gij""
0.02f ﬂg}/ 1 tr‘f
- ,r‘f (a) Positive particle @4\, (b) Negative particle
0_° _____________________________________________
ko £ 4 K A A4 A
~0.02f A a A + 4 %& A
[ | 1 1 Y [ AR N B 1
0 0.2 0.4 0.6 08 O 0.2 0.4 0.6 0.8
2
m_- m,)/n Vv
(m, - mg)/n, (GeV/c?)

#40E]Heavy lon Pub [BES & HERFS « RS & DIER |

. 2024/6/19. KK

q

2

o
(43 —

Anisotropy Parameter,v_/n
=

STAR, Phys. Rev. Lett. 118, 212301 (2017)

oD’ oA
A DKS

;ﬁf*é §$ :

STAR Au+Au |s,,, = 200 GeV
10-40%

K

] ¥ I I 1 I 1 I I ] ] ]

T

---------------------------------------------------- (b)
| 1 L L 1
0.5 1 1.9 2 2.5
2
(mT mo)/nq (GeV/c“)
Reaction z
plane
/
VT \y’z b 4
M. Kaneta x
FEAR, FELHRE L Z— TAE—



0.08 |-

0.06
0.04

~5 0.02

E s

(4]

= 0

N

o -0.02

> |

§®)

D o008

8

¢ 006

O o0

@)

Z 002

-0.02

Quark Number Scaled v, at FXT beam energies (3.0 ~ 4.5 GeV)

1 | 1 1

3.6 Ge\'/ T 32Gev +:§§ At
N 1 :A op
; 4 t
AR L
iyl T o505
N A K 1 1
| i VK 1
et
I Y 3 I 1 redtochad--- I
¥ ikA “¥t 3?&*&5 ;*

Au+Au Collisions, Centrality: 10-40%
Mid-rapidity: -0.5 <y <0

1

I s

Y

-

1 1 1 1

1Y .

_________ 12 T

1

‘1%"'

1 1 1 |

0 02 04 06 08

1 | - L N " "
10 02 04 06 08

[ . . . . .
10 02 04 06 038

NCQ scaled E, [(m_-m,)/n (GeV/c?)]

#40[EHeavy lon Pub [BES & #HERAE -« BESEm DERZR] . 2024/6/19, KERK

' I . . . .
10 02 04 06 08

FKRKR, FEHEMREY X —,

1 | - " " . N
10 02 04 06 08 1

IAE—



A3H and 2H

p,d,t,’He and “He

[ Au+Au Collisions at STAR BESII, 5-40% - STAR Pre[iminary
0.3f “A‘{
v, vs rapidity and o N »
] i h & % 1] "
= o a
v, slope of hyper-Nuclei 3 oz AW E n ‘
. < . I T ® A
at FXT beam energies I + . T [ L X
© 0.1~ ~ JAM2  Data
sxsusom;a ) \ Or @p:04<p/a<08Gevic L4
[ [:]A2 'tj\: 0.40 <p /A <0.80 GeVic I (¢ ¢ do4<p/a<oscevic
: jan L ([ Vt:0.4<p1lA<D.SGeWc
of Oin mH:-033<p/A<083Gevic [ *He M He:0.4.<p /A <0.8 GeViec
Cin A iH:030<p/A<075 i | [, 'He A “He:04<p /A <08 GeVic |
3 3.5 4 4.5 3 3.5 4
' T ; Y : T : ] Collision Energy VSNN (GeV)
e A B F e, E T T
u i I B e i
of-- - E'-E'-EJ-E:'EI-QA-QEF:-:"--E-EI- E‘E'Q&‘g’ﬁ’.‘:"'ﬂ'ﬂ‘a'ﬂ B E‘gAEA!:r"'ELELE'ZE‘ AQ:QAHAZ.-. .
Y AYA i} APAYS '} va A '} VavAvty VY 1 :
005F Y v VAVAV ik 'Y ¥ 'Az vy F VA A 5 JA v H o
> LAV Ee Ay e ¥ i ! "
= -01F v h 4 AK* '—-'A* ¥ STAR preliminary I wixi02<p_ <1.6 GeVic I 1]
o) A VK 'T Au + Au, 10 - 40% 'T T : :I o
L 0.15 -A* v Kg :__ :__ K'K/KS: 0.4 <p_<1.6 GeVic 3 5 L
2 = S /0 e o P S Sy LS SR JUS PO B PR DATSDAPRY L SRR SR S SRR § LU S RS
-lq—l) [ Op B ] '] ® L X - - .Q. 1 __—— : 00!
O F O ¢’ . : i > : oo *° :
e -0.1F ) T °) T oe T L ] 1
5 g : ¢ g . : b o :
02f ¢ £ s T e T oo : )
F @  Proton, JAM2 1] Q T °® : ° : 003
-0.3F o 8;3“3‘*; I ] E - ®7 piA04<p <20GeVic i 1] le
_0_4i_lo-& ~30Gev f  32Gev i  35GeV if ~3.9GeV
-1 -0.5 0 -1 -0.5 0 1 -0.5 0-1 -0.5 0
Particle Rapidity y
#40[EHeavy lon Pub [BES & MBE:# - BRFEm DIER]| . 2024/6/19. KBRK TRAK, FEHEMEZ L 4 —, IAE—




excess—p __ 1 (p) — U (pbar)

1

0.5

[dyly, . )

excess-p

1

0.1

dv

#40[EHeavy lon Pub [BES & #HERAE -« BESEm DERZR] . 2024/6/19, KERK

Excess-proton v, or Net-proton v,

net-p __ 51 (p) —rv (pbar)

I-r 1—-r
prar
Np
T T T s .F ¥ I L T ] 1 T T 1771 T T
i Au+Au 10-40% il
] -9~ BES-II i
- STAR
- BES-I
i i ipdepx=380MeV -
% JAM2 . p-dep x=210 MeV
i + ix=ss0Mev -
E : x =210 MeV
B T \
i STAR Preliminary
1 1 L 1 1 l 1 1 L 1 1 | _— l 1

30 100

Collision Energy |s,, (GeV)

v

-0.02

-0.04

3031
5
> 0
)

0.01

STAR, Phys. Reuv. Lett. 112,162301 (2014)

10-40% Centrality |
; g A -
B + a) antiproton-

T
—o
//’-—

\ b) proton
\ |
\\
""""""""""""""""""""""" ______,__————.—
\ —&
T 1 l
* | | ¢':)' net protbn—

FKEKR, FEEMR Y Z— ITAE—



Baryon — Strangeness correlation
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Baryon — Strangeness correlation and Neutron Density Fluctuation
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New Result on

Net-proton Cumulant Ratio C,/C,

STAR, Phys. Rev. Lett. 127, 262301 (2021)
STAR, Phys. Rev. Lett. 128, 202302 (2022)
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Normalized Number of Events
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Dip remains ?
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Net-proton Cumulant Ratio as a function of Centrality
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UrQMD simulation study : Au+Au at 7.7 GeV
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HADES at 2.4 GeV Au+Au collisions

& STAR at 3.0 GeV

Au+Au 2.4 GeV HADES

with spectator based centrality
with volume correction
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History of Heavy-lon Facilities and My Interests ...
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back-up Proton/antiproton

slide Net-proton cumulant ratios factorial cumulant ratios
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