FURKEF

,,,,, ﬁi(&ﬁ T& SEEHREYY—

U 71 l Versl1 ] )/ Of Tcu/e U b&l O @ Tomonaga Center for the History of the Universe

jLﬁt{F/UT /\/7‘:_ E_;LE[G)

Z0—7x&EDY 7 MNHIE

QCDHHEEPQGPER D ETIVLIC KD EA A VEZROREFRKE
DIBEE (AT /2B - EFRAERAR S @AY T 1 >, 9/24/2021




B —1&%@%@%%%%¢OW%®W%EH
M BEESTICHITEIVATLADLARIR

T
|II'I1||

En=Vn o &FE\SZT?*E¥@7FEE§2& =S A Do

PERMBFOAMNADTED 77— TREETEREINDS

v1: directed flow, FEME 7 O —

v

vo: elliptic flow, 5 7 0 —

v

» v3: triangular flow

v

V4, V5, V6. ..

d°N d’N -
EZ T 1 Z 2vy, cos(ngo)
n=1 L. Yan, CPC42,042001(2018)

o: KIFDRIGFE (85 WEAXY N EE) HEDARE

Fig. 2. Characteristic shapes of the deformed initial state density profile, corresponding to anisotropies of £, &3,
Es, £4 and &5 (from left to right).
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STAR, PRC103, 034908 (2021)
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y-correlator

= S. Voloshin, PRC70.057901(2004)
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- STAR /sobar blind analysis,

Full-TPC (Ing g cl<1)
0.2<pr <2 GeV/c

NSNN = 200 GeV

Ru+Ru / Zr+Zr
& Group-1 (EP)
® Group-2 (3PC)
-4 Group-3 (3PC)

f

TPC sub-event (Ang,,=0.2)

0.2<pr <2 GeV/c
* | | | |

......... @f

Ru+Ru / Zr+Zr
- Group-2 (SE)
Group-3 (SE)

- Group-4 (SE)

80 70 60 50 40 30 20 10
Centrality (%)

0

10



Isobar CMEDY~YYU—70wv

T. Niida,

Ul

com,o//at/on of a// resu/z‘s ,oredef/neo’ CME S/gnature raz‘/o>7
1.02 -+ STAR /sobarpost- bl/nd ana/ySIS Vsyn = 200 GeV, Ru+Ru / Zr+Zr, 20-50% |
1 _____________________________ -
o .
S gos | . o A _
s S . e
096 | - T s .
094 |:\ |q/ |(b |q/ |(b | |9/ |:\ |9/ | ?D\|(b ®|
P L S AN e S
R SR SRR S N = & \ S
WY \AQ P \«v (\sw (\sfz/ s/«z/
N N &
\v(\\ \v&,\\ \v&,\\ \v«\\ \v(\\ \vf\\ \v&\

>STARIEZ B VIL—IC KB T 514 REEWRICED . A VIN—CcHBITS

CMERRZ{ToT=h . "SHRIEE"UECMEY T FILIER Z5h - 1=,
> P FZEBEDWWTEWNCEL 2T R=XAT714 D214 (Ratioht 1 L

_F> b§/u5n%@—6\\ %@L:%ﬁéczrﬂ(/j'?}/u’f‘_n%ﬁ o)

oA A ER W - BB HEE S

11



beam fragment ‘@" /
e
I —>
| (|

reaction plane

HERDEEAEE =L
=L AMAIC A E > HMRR
27 0—) V)L iR & 3R,

T Niida, EA 7 v {#i22 MG - EEatLEprES

STAR, PRL126, 162301 (2021)

STAR, arXiv:2108.00044

12 F T T
i i O — %-50%
§ I m 3FD .0\__'.__ 3_ P—(7.7)=7.34x3.02 [%] . SL’Q;;:‘:;’%L;?SO%)SO/
[ . . — ° ®
|Q:;: 10 i — XIMQPI)YIPD’ Wenl/2 4 o I PRC76.024915 (2007)
AA AA
R | | | Chiral Kinetic _ i PRC98.014910 (2018)
st — - UrQMD-+vHLLE 1 5L H "A OR
[ m scaled using ap = 0.732 i L'_] All‘jlgg 51935%1115('258206")
| /\ N
or STAR 20-50% Au+Au, 2021 | : b A\ ! Tt
- STAR 20-50% Au+Au, '07-'18 1— 1 @ L| STARAu+Au20%-80%
e ALICE 15-50% Pb+Pb i I § 3 St E Madaugner b
I i E'@ + Q + Q" (via daughter A P.)
D N -
S | R .. /| My s - i AMPT PRC99, 014905 (2019) a, = 0.732=0.014
......... _ SIA+A — ) o =-0.758  0.012
_ _ o iz = -0 = 0401 0,010
O b T '* ................................................ h E ..... | . | | ~ Y, 1 |
N L | | | _1 I | | | 11 11 | | 1 1 11 | | 1
1 2 3 10 10° 10° —
[ 10 10 10 5 [GeV]
HADES preliminary VSnn (GeV)
Ag+Ag 2.4 GeV
" N = = NEIINME » —
7 0O—/N)URERIEIEFTAED. 3GeVNIE TCRXEZ &EDZF5,
— . ¥ — : I_l_I A\
=(spin-1/2)%Q(spin-3/2) DIRHITEH N H 256 T WL\ S,
— AW — . — - _— N ~
SO, (FEMZEICELD) AF - RAFISHEWNIER L,
12



RIBAIEICH T BREE

AMPT model

AL AMKREE T4 T4 IKEFHE

BUR2020, STAR Note SNO755

D. Wei, vv4 Deng, X. Huang, PRC99, 014905 (2019) B. Fu etal., PRC103, 024903 (2021)
— T T T T T T — _ STAR Au+Au |'s, = 200 GeV Projection (run2023)
| Au+Au 20-50 % [ STAR200GeV | 20-60% (40-80% for 2.5<n<4) r.OJe/flOK_rl - Au+Au, 200 GeV, [20-60%]
YI<1 2 8oy + =4, 0.001 :
3F - - -62.4 GeV - 11— } IIIIIIIIIIIIIIIIIIIIIII . * Q+Q
T 200 GeV - A, geometric model a
[ RN - A, PICR hydro Data _ >
o 2r ’ ‘ - 5 - == 2% AMPT * A %A 2
> ST A I R Q, AMPT *Q
N Y T S \ >
L - <N A Q
j ,/, ________ - R - @ %7 % FTS \O/
4 =T T-~ Y i €--------- >
) I = R I ¥ * A, STAR
O —--®---0--0--ofke--- 0~ 0@ +++ -------- -0.001 * A, STAR |
g " R rwee= " P_(A), AMPT + MUSIC (scaled)
05 10 15 20 25 0 n 2 4 0 s
¢ o [rad]

X
>

JJ
AMPT-IC + MUSIC hydro

differentialZAIEZ R 5 & Z<DETILNEERT —YZBIETE TULARL,

SETEICEE U Tld, BW-

—

T Niida, A F v 22 #a - EELETE S

=T )LIEEERIC

FIH LU TWS, 55

TEES
RESAY

FOE LN T WD,

T

13



=& vy

STAR, PRC98, 014915 (2018)
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Analysis procedure

started ~Jan/2019
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Isobar Mixed Isobar Blind Isobar Unblind
Mock Data . . .
challenge I analysis N analysis I analysis
Test data structure Code freezngg QA with ~ 1%- data Final analysis
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Ru+Ru & Zr+7Zr) Ru+Ru or Zr+7r) separated)
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started end of May/2021
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ow blind analysis as recommended by

SBNL NPP PAC

0
INnd step

» NoO species info. until final ste

» Codes frozen before the unbl
» Analyzed by 5 independent groups
» Case for CME is pre-defined

STAR, Nucl.Sci.Tech. 32(2021)5,48
“Methods for a blind analysis of isobar data collected by the STAR collaboration”

» Centrality determination

» Done by non-CME analyzers
» Unknown deformation parameter, tried 3 cases of
Woods-Saxon parameters below
» Case-3 (32=0) best describes the data. Potential

room for improvement.
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Elliptic/triangular flow

different non-flow contributions

0.08 | | | | | |
STAR /sobar blind analysis
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STAR /sobar blind analysis
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> Vo differs by ~2-3%, indicating
different shape and CME

background for a given centrality

2> Vo ratio deviates from unity in 0-5%,

while v3 deviates in opposite

direction. Could be re
nuclear structure diffe
between the

ated to

‘ence

two species.
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CME observables

zy-correlator s voloshin, PRC70.057901(2004)
» Well-studied charge sensitive correlator
» Ay/vz is commonly used to cancel ve-driven background

2 Derived measurements
» v113: wrt Ws which is uncorrelated with B-field direction

» two-particle correlator 6

e
» pseudorapidity dependence
» Invariant mass
» Wrt spectator/participant planes
112 = (€08(Pa + &5 — 2U2)) »R-correlator
Qg N.N. Ajitnand et al., PRC83.011901(2011)
»Alternative measure for charge separation N. Magdy et al., PRC97.061901(2018)

OS
Ay = 7112 — V12
»Similar to Ay in sensitivity to CME based on AVFD model study
S. Choudhury et al., arXiv:2105.06044

Y123 = (COS(Pa + 2¢5 — 3¥3))
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https://arxiv.org/abs/2105.06044

