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B. Muller, BEST Col. Meeting, 2016
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Collisions Minimum bias events
2010 Au+Au 7.7 ~4 M
2010 Au+Au 11.5 ~12 M
2014 Au+Au 14.5 ~13 M
2011 Au+Au 19.6 ~36 M
2011/2018 | Au+Au 27 ~70 M /~560 M
2010 Au+Au 39 ~130 M
2017 Au+Au 54.4 ~ 556 M
2010 Au+Au 62.4 ~46 M
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Yields

Std. Dev.
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Y. Huang, SQM2021 mechanisms at ~54.4 GeV
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STAR BES-11 3R 22 F 2%

Full EPD has been installed

iTPC: EndCap TOF: " | EPD:

WS dE/d% - Forward rapidity coverage is critical « Improves trigger

« Extends 1 coverage *PIDatn=09t01.5 * Reduces background
from1.0to 1.5 * Improves the fixed target program * Allows a better centrality and

- Lowers p; cut-in from * Provided by CBM-FAIR reaction plane measurement

125 MeV/c to 60 MeV/c * Ready in 2019 Ready in 2018

» Ready in 2019

1)  Enlarge rapidity acceptance
iTPC: https://drupal.star.bnl.gov/STAR/starnotes/public/sn0619 2) Improve particle identification

eTOF: STAR and CBM eTOF group, arXiv: 1609.05102 . .
EPD: J. Adams, et al. Nucl. Instr. Meth. A 968, 163970 (2020) 3)  Enhance centrality/EP resolution

XEANRMSREL7E20194F (Run-19) &¥zEsmEis s
STAR BES-I XU ¥; .
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Efficiency
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[ = T O J —
fEZA Q=K | AusAuat {5,200 GeV
| Iyl=1 for parent hadrons
* Mo PID efficiency included
* Mo topological cut efficiency included
0.5
I *  WwithiTPC
| ° noiTPGC
0

e Significant improvement of efficiency especially for £, Q
H. Masui, A. Schmah / LENL



STAR BES-11 3REXFIX#EE3E (2019-2021)

Year Collisions Vs, (GeV) Good events
2019 Au+Au 19.6 ~582 M
2019 Au+Au 14.5 ~324 M
2020 Au+Au 11.5 ~235M
2020 Au+Au 9.2 ~162 M
2021 Au+Au 7.7 ~100 M
2021 Au+Au 17.3 ~250 M

STAR BES-115} B B2 £E20214E6 A JE R #% 58k !
7E7.7-19.6 GeVEEX LN EE B R T K4 E LR EHE .
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QGP 4 M 9 3K 41

Open HF hadron and decays
Quakonium*
HF jet**

Heavy flavor quark hadronization

Heavy flavor quark-QGP interaction

Production
Q=corb

Qipeng Hu (LLNL & CU Boulder)

Qipeng Hu, SQM2022
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STAR 200 GeV&#-2 At ¥ | /| /& 5 E AL

2 2
C  Inclusive STAR C STAR, Au+Au @ 200 GeV: inclusive, p,>5 GeVlc STAR
1.8— 4 STAR: Au+Au @ 200 GeV, |y| < 0.5, P > 0.15 GeV/c 1.8— ¥ |y|<0.5 O lyl<1
16 :_ m ALICE: Pb+Pb @ 2.76 TeV, |y| < 0.8, p, > 0 GeVic 16 :_ m CMS, Pb+Pb @ 2.76 TeV: prompt, |y| < 2.4, P, > 6.5 GeVic
: Au+Au @ 200 GeV, p_> 0 GeVic - Au+Au @ 200 GeV, p_> 5 GeVic
14— — TMI: Tsinghua ---SHM 1.4— — TMI: Tsinghua
- EZE T™M II: TAMU r B T™ 1I: TAMU
< 1.2 1.2—
-2 7
(14 1E- (14 1E-
2 F 2 F
2 08 2 0.8
0.6 0.6~
0.4 0.4
0.2 - | N, uncertainty 0.2 E N uncertainty
0 | | L1 1 1 | L1 11 | L1 L1 I L1 1 1 I 1 L1 1 I L1 | 1 I L1 1 1 | L1 0 - I 1 L1 1 | L1 L1 I 1 L1 1 I Ll L1 I L1 | 1 I L1 L1 | L1 1 1 I 1 1
50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Npart Npart

STAR, Phys. Lett. B 797 (2019) 134917

~

A FSTARFA BZMTDAE N 2 4] A Mmuon3x L8 4754 N £ 7T RHICFE = T
]/ = R AL,

« PR P R SEA TNV RAEBEIRK, BTQGP Y & AL
69 A
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STAR 200 GeVe -4 st & P Y = 37 £ 1%

o X FSTARFLBMTIDIEMN 2B 12
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7= B R AR
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R EHYS) ZH IR, JE
1&g . 51LHCAH ¥,

o PSRRI FY(2S) B UEAK
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3 I Feo

STAR, arXiv: 2207.06568

em STAR Au+Au 200 GeV,lyl<1
O CMS Pb+Pb 5.02 TeV,lyl<2.4

N,y uncertainty
. ,

| & \\\$ CMS Y‘(ZS) (95% CL.) global uncertainty 'E‘g
RN "

Transport Model [ ISTAR[C|CMS £
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Open charm measurements in A+A

Raa
< T | 7 R I T T T T r A8 I T | T T T

1.6

o f ALICE

1.4F Pb-Pb, szN =5.02 TeV

E ~ Centrality 0-10%

] p— 7 Prompt D°, D*, D** average

e e ly| <0.5

IIIIIIII*Illlllllllll

ZA 1 e\

| 1 Lol 1 L1 11

4x107" 1 2 34567 10 20 30
pT(GeV/c)

0.20
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0.00
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V2

J T T T T T L T T 2
- 777 TAMU S MC@sHQ+EPOS2
i LIDO - = LBT ]
+ - - PHSD - - - POWLANG-HTL 1
- DAB-MOD LGR ]
= Catania .
= .
>
- =
[ Centrality 0-10%, |y| < 0.8 -]
-I 1 1 1 1 ¢ 1 1 I 1 1 7
1 2 3 4 5678910 20 30

P, (GeV/c)

Model ingredients:
e nPDF

Hydro medium

Coll. and Rad. scatterings
(weakly coupled approach)

Coalescence hadronization

® Open charm experiences the entire QGP evolution; models also contain each stage of charm evolution

® Most models describe data over wide kinematic and centrality ranges

Qipeng Hu, SQM2022
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Open charm in pPb collisions

IIIIII]IIIIII1III|IIII|\1II|IIII|II

p—Pb, |s,\=5.02 TeV

o
o
[
@ 1.6
14

12 JHEP12(2019)092

0.8+

0.6

Prompt D mesons, -0.96 < y__ < 0.04
= Average D, D*, D*
u] D0
+ D

0|JIJ||JII||IJI|]II[||JIJ|\JI||lIl||lI
0 5 10 15 20 25 30 35

p; (GeV/c)

0.4

|III|III|JIIIIII+III|IIJlIlJlII

0.2

IIIIIIIIIII|II

No sign of quenching for charm (with big uncertainties)!

23



LHCDb pPb datasets %

Forward e M » Rapidity Coverage
= (| | v y*: rapidity in nucleon-nucleon cms

V' Yems = 10.465

AN v" Forward: 1.5<y*<4.0

~Pb.. v’ Backward: —5.0<y* < =25

v' Common region: 2.5 < |y*| < 4.0

v' /Syn = 5.02 TeV (2013, Run 1)
v' pPb (1.06 nbt) + Pbp (0.52 nb1)

~pos vV \/Ban = 8.16 TeV (2016, Run 11)
v’ pPb (13.6 nbl) + Pbp (21.8 nbl)
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LHCDb: frontier experiment in phase space

10 8.16 TeV‘pr | Other Coilision Systéms Eur. PhyS J. C77 (2017) 163
G-LHCb [:LHOb].].OGeV CG-_-‘\ 1_6 T T IIIIIII T T I|\|II| T T |\||||| T T TTTTIT
10° pm ATLAS/CMS [ HERA > -
I ALICE o 14 - -
10°} ALICE Muon O 10 L i
e
104 — 1.0 s
Il o8 E 3
10% D U}
& 06 F — EPPSI6!
108 B 4T e EPS09
10l ﬁ . 0.2 N e DY/ 4
m 0.0 I | I ||\||||| [N
T I TV T S (o TV A TV 2 S 107 107 107 107"

T

Graphic by T. Boettcher

Thanks to the boost, the high resolution, the low-p; reach

and the fast read-out

« disentangle initial state from other phenomena
e constrain initial state

« sensitive to the physics on the saturation scale
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RpPh

LHCb DP data constrain nPDF

JHEP 10 (2017) 090

s e e M B s e
[ 4 LHCH LHCb
[ EJEPSOYLO Vsan=5TeV
1.5F  — EPSO9NLO ]
C -==nCTEQI5 Do 1

Forward
" 1 PURE S T R ST R S S N S T
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DY nuclear modification factor at 8.16TeV

arXiv:2205.03936
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DY forward-backward production ratio

arXiv:2205.03936
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® Forward-backward production ratio Rgg
® Low pt: consistent with nPDF expectations

® High p;: data > nPDF
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New D° measurement at 8.16TeV

arXiv:2205.03936
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