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Beam Energy Scan (BES)

“Conjectured” QCD phase diagram
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- A smooth crossover near pg~0 (us<300 MeV)
- Pseudo-critical temperature at yg=0: Tpc = 156.5 + 1.5 MeV

Y. Aoki et al., Nature 443, 675 (2006)
A. Bazavov et al., PLB795 (2019) 15



Outline

Data taken by STAR BES-I&ll + Fixed-Target program
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Effect of Coulomb potential

)

(dl\/d})‘ ﬂ/ part
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Strangeness production

Talks by A. Marcinek (NA61)

N. Xu et al., AAPPS Bull.31(2021)1

N | I T T TTTI | I T T TTTI | T T TTTI | T T TTTI | OSI_ I . T -I-I
- _ | NAG1/SHINE _ (1) N(K)/N() ratios | =
> g"'pB BbaPh i @% Baryon density | CIPI
. i = e+beé + 7 0 o02l— ® @ % at freeze-out @
S I -1 - O ® @é $ ® ® o
+ N - ) - @ p— /_é_ (-
- | - | % ® .. i e Sy
02 B ) . ] | 0.1— ® ,~" %~é Data Thermal fit — | W
i Yy i £ oo |° et Kix A o
] I * . C et . :
_ | ] Dq-) 0.6|- (2) N(0)/N(K) ratios —
0.1k oo | ¢ _ o> | B Dgta GCE, thermalmodel ]
i % | i G 04l P -
— i — 3.2 } rangeness |
i _ N \ I CE
i ) 0.2} -
i | i \\_;Ii] e e [i] L] |
AGS SPS RHIC LHC
O | | lllllll | | lllllll | | lllllll | | lllllll | OO I I I T I I I T I
] 102 10* 2 5 10 20 50 100 200
s (GeV) Collision Energy Vs, (GeV)
K+/pit “horn” was considered as a possible signature of phase transition. But with BES-| data,

it is rather smooth transition with energy. No peak in smaller systems (Ar+Sc, Be+Be) by NA61/SHINE.
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Barvon-to-meson ratio

Talk by A. Sahoo (STAR)
STAR, PRG102, 034909 (2020)
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Baryon-to-meson ratio

Talk by M. Puccio (ALICE)

STAR, PRC102, 034909 (2020) ALICE, arXiv:2112.08156
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Kinetic freeze-out par

ameters

Au + Au Collisions at Mid-rapidity Au + Au Collisions at Mid-rapidity
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Probing hadronic-phase lifetime by K*0/K

Talk by A. Sahoo (STAR)
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Probing hadronic-phase lifetime by K*0/K
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Kinetic Freezeout

Talk by A. Sahoo (STAR)
Talk by M. Lewicki (HADES)
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CP search with fluctuations

Talk by T. Nonaka

Why do we want to study fluctuations of conserved charges?
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Net-proton C4/C-2

Talks by T. Nonaka, Yu Zhang (STAR) T, GeV KO’
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Crossover search alk by T. Nonaka

Talk by H.-S. Ko (STAR)
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deuteron-proton correlation Falk by D. Mallick (STAR)

. Talk by S. Kundu (ALICE)
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Talk by K. Mi (STAR)
& P. Tribedy (STAR)

- p-d and d-d correlations show anti-correlation
- p-d CF is described well by Lednicky model

- d-d CF is described better by transport model (SMASH)

with coalescence
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Vorticity and polarization

Talk by J. Adams (STAR)
Poster by K. Okubo (STAR)
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More precise results from BES-Il are coming
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Global polarization in isobar collisions

Talk by J. Adams (STAR)
Poster by X. Gou (STAR)
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Local polarization in isob
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ar collisions

Talk by J. Adams (STAR)
Poster by T. Niida (STAR)
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Local polarization in iso
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Medium temperature with dileptons

Talk by Z. Ye (STAR)
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Summary

o Search for CP/crossover/1st-order phase transition is ongoing
 No conclusive result/signature so far (in my opinion

 New results at lower energies (~3 GeV) where baryon-rich medium is created

* Data takl_ng of B!ES_” just COmpleted’ Data taken by STAR BES-I&ll + Fixed-Target program
so more interesting results will come soon.
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