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Motivation: CME-Induced Charge Separation

In non-central collisions a strong
magnetic field is produced L to Wy

ﬂ Conventional approach by
Reaction angular correlation. — X
Plane W
An event can have charge
separation while being —
perfectly isotropic in azimuth. X
CME-induced charge separation
shifts pos. and neg. particles in To study the separation, it is
opposite directions (along B). tempting to focus on Ap, directly.
QM2019, Wuhan Y. Lin 1



s« Study the Momentum Ordering : Signed Balance Function

1) Count pair's momentum orderin D
) Gountp 9 Pol*) y y
inp,:
N4 —(Sy) = Ny (Sy)
BP, (S ) — Yy —
Y Ny Pg(-)
N_(8,) = N__(S,)
BNay(Sy) — Z N_ Z
X / X
Py(+)
Pg(-)
Two examples of a leading B in p,, where
a, B is denoted the two particles of the pair.
where Nz denotes the number of positive -negative (S — +1)
pairs with a sign of Sy in an event. S, is labeled as y
+1if p%, > pPy, and -1 if vice versa. A. Tang, arXiv:1903.04622
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sgfj“ Study the Momentum Ordering : Signed Balance Function

1) Count pair’'s momentum ordering P (+)
inp,: . y y
_ Ny (Sy) = N44(Sy) N
BP,?J(S?J) - N_|_ PB(-)
N_(Sy) —N__(S
BN,y(Sy) _ ‘l‘( y)N ( y)
2) Count net ordering (e.g. excess of X / X

pos. leading neg. ) for each event : =
Pu(+)

0B, (+1) = Bpy(+1) — By ,(£1) P (-)
o(-

Two examples of a leading B in p,, where

a, B is denoted the two particles of the pair.
where Nz denotes the number of positive -negative (S — +1)
pairs with a sign of Sy in an event. S, is labeled as

+1if p% > pP,, and -1 if vice versa. A. Tang, arXiv:1903.04622

AB, = 6B, (+1) — 6B, (—1)

y
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sgf Study the Momentum Ordering : Signed Balance Function

1) Count pair’'s momentum ordering 3) Look for enhanced event-by-event
inp, : fluctuation of net-ordering in y direction.
N-|-—(S )_N-|—-|-(S ) T T T T T T T Ty, T T T T
Bp,y(Sy) = - N - "VE, - ;}:‘\v Primordial ¢, =0 -
+ 3 0.006 ; “%  Primordial a,=2 %
N_.(S,) —N__(S & - . N\ ]
BN,y(Sy) _ —l—( y)N ( y) = 0_005:_ f" \ =
- E 0.004F- Toy model E
. - _ 0 -
2) Count net-ordering (e.g. excess of 2 0.003F 30-40% 4
pos. leading neg. ) for each event : 3 0.002E- E
0.0012— =
5By(j:1) - BP,y(:lz]-) o BN,y(ZI:l) OZ_PTT%::: | | 1 1 1 | 1 1 1 | 1 1 1 | 1 11 | | I\T‘:‘M
-100 80 60 40 20 O 20 40 60 80 100
AB, = 0B,(+1) — §B,(—1) AB,
where Nz denotes the number of positive -negative . OAB, _
pairs with a sign of Sy in an event. S, is labeled as r= > (>1 with CME)
+1if p% > pPy, and -1 if vice versa. AB. A. Tang, arXiv:1903.04622
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STAR Momentum Ordering : Best Viewed In the Rest Frame

[ T | LI | LI | LI LI LI | LI | LI | LI | T T I_
(7] L _
= ~ Lab. frame . Primordial . =2%
S 0.006 — é;'-:j" ""'?a,\_..‘ —
—~ 4 Y N LY o - Rest frame 7 Toy model 7
Pq Pg 2 0.005F- "( E
-------------------------------------------------------- N 8 - 30-40% 7
Pa = 0.004F- -
~ u N
(7)) B _
\ £ 0.003 -
> > 3 - ]
X \ X 3 0.002 =
Pg - .
0.001- =
. . OZ—I—I‘I_'I—‘I{T/I 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 i\lﬁ#
Lab frame view Rest frame view 100 -80 60 -40 -20 O 20 40 60 80 100
(P = p,f) (py" > py*) AB,
oy r
Rest frame has the best sensitivity to study Rp = rest (>1 with CME)
momentum ordering. Tlab
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Momentum Ordering : Best Viewed In the Rest Frame

7)) L Bl
= ~ Lab. frame . Primordial . =2%
S 0.006 — ?;:3’:" ""':'a\..a —
5 1Y = Y Q - Restirame 7 % Toy model 7
Pq Pg 2 0.005F- "’ E
-------------------------------------------------------- N 8 - 30-40% -
(@] L il
Pq - 0.004 __ g.'v::"'.'ﬁ:'q, ]
~ - T ]
7 C v ) ]
- \ ‘ E 0003 ;f 3 =
X \ X 3 0.002F ¥4 % -
Pg - ¢ K .
0.001 | % =
~ F 'r > k“‘a 7]
L b f H R t f H O_—I—I‘I_T‘I{T/I 1 "l' Lo Lo v b b g |.I| \\\I?ﬁ
ab frame view estirame view 100 80 60 40 20 O 20 40 60 80 100
(P = p,f) (py" > py*) AB,
e r
Rest frame has the best sensitivity to study Rp = rest (>1 with CME)
momentum ordering. r
lab
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STAR Toy Model Simulation: Signal Only

"

Signal Only

1.03——————— L B L ]

324 primordial pions + 33 p (decay into 1) 510250+ Frest L

- C O 7

« Matches total mult. for 30-40% AuAu 200GeV '] g 1020 O T E

 Matches <p¢> to data. = 10150 3 E

« Matches p to neg. particle ratio ~ 17% (2] 1.01> -

« p=>1+1 decay via PYTHIAG. 1.005F il 3

1:_.@ ______ ﬁgl __________________________ _E

Primordial pion spectra : = ]

dN L | 0.995F -

: oc(e""'/ '*'-“—1) , (Bose-Eistein distribution)"*! - ]

dm; / = | | ———+ | 3

T,, =212 MeV (for having (p, ) of 400 MeV)". n,__1:01.005;— o _ Tt —

p specta " 1.004 "'BT T, =

de’ wce " IT(m +T)). [1] STAR, PRC 79 034909 (2009) 1.0035 E

dm’ . [2] STAR, PRL 92, 092301 (2004) 1.0021 o =

T=317 MeV (for having (p, ) of 830 MeV)®. [3]Wang & Zhao, PRC 95, 051901 (2017) 1.0015 ; S =

B s

. . 0.999F =

Study the sig. and bkg. separately, as well as their 0.998" E
various cpmblnatlons in a controlled and 0.997 5055 0.005 0.006 0008 6.0 0012

systematical way. Primordial a,

QM2019, Wuhan Y. Lin



Toy Model Simulation: Resonance v,

Resonance v, only

1.03: I T T T ":"\i T T T T T T T T T T T T T T T T T ]
..g 1.0255_ O p: d_m$ o exp[-(m_-m,)/T]/ [T(m +T)], —E
- - . dN_ /)T g
1.02- i [exp(m./T) %
- OGN ocT[exp(m m)-17"! .
1015 o : & E
1.01- A E
1.005— { -
15(% @ d—Nz o exp(-p_/T) ]
w2 i T~~~ °°° .
C N ]
0.995E poi v _ o S < exp(piT] l.st and Rg responds
~ Primordial a,=0 P; ] . . . .
= | | | i In opposite directions
o 1,001 o 3N - expepyT)] to the change of
: T T ]
15% ______ - ;'““%“%Eéib(—h}ﬁ)—; resonance V,
0.999]" ] I " =
0.998}- % b
: ¢ | ]
0.997} [ % -
0.9961 (1 g * MreXPLm, E
0.995[ ;'—n"“# o exp[-(m_-mg)/T] / [T(m_+T)] =
0.9945 Lt ——— S :

005 01 015 0.2
Resonance v, A. Tang, arXiv:1903.04622
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W 1 1 .
STAR Toy Model Simulation: Resonance v,
Resonance v, only Resonance v,
108 R I 112
7 1_0253_ o p:—ocexp[ m L UG PR R N :
2 3 n:ﬂoc[exp(m AT I I E
110:):§ d_me[ exp(m /T)- . W g 1.08:— e Primordial a,=0 % _:
Ul ¥ E - N
1.01- % E 1.06)- .
1.0055 & dN = 1.04f -
1:{% dp? o exp(-p,/T) 3 - ]
= R € 1.02f o
g AN exp(-p2/T%)] - . ] lest aNd Rg responds
0.995: primordial a,=0 ¢ dp? SRR fo . o E rest B - P )
= , , I L , e e In opposite directions
o 1.0015 o W oceplrmy @y o0ak E to the change of
o . T . B 1
1;% “““ ( r “““ ;____;k__ﬁ_&éib(h_h)' 1004:_ _: resonance V2
0.999 x 1 E : :
= [ ¢ ] 1.002- -
0.998 - % E 3 B
0.997" [ & 2 ° x 1
0.9962— :—n';% o mexp(-m_/T) _; 0.998 n ? + [ ]
0.995 ﬁ expl-(m_-my)/T] / [T(m_+T)] - 0-996;— ! —;
0.99455—"%05 01 015 02 0.994- 0405~ "01 048 02
Resonance v, Resonance v, A. Tang, arXiv:1903.04622
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Resonance v,

Resonance v,

STAR Toy Model Simulation: Resonance v,
Resonance v, only Resonance v, + CME signal
103 3 1120
% 4 025:_ o p:—ocexp[ m AT/ T, : ]
g - dN = e 1.1 . . .
1.02E  Tigoz = [exp(m/T)- 1] % - - o Primordial a,=0.5% -
e me e 1.08[_® Primordial a,=0 % -
. - me @ ] C ]
1.01F i E 1.06 B
1.005F o aN = 1.04 =
e, apz - SXPLR/T) - A O
kb R — 1.02- A s
S o I < exp(-p2/T): : A 0 ° . lest and Rg responds
0.995- primordial ¢,=0 p; ] N Y ® B . . . .
I AT DO , , e in opposite directions
C T T T ] I I ]
o 1.0015 o W oceplrmy @y o0ak E to the change of
2. S oo . - . r nance v
15% | AN et T 1,004 = esonance Vs
0.999F" | 1 ™ £ : :
= [ ¢ ] 1.002- -
0.998} % ] F T ]
C ¢ | 1 - W |
0.997} | % = 1# ? % T ]
0.9961 (1 g * MreXPLm, = 0.998- 1? % E
0.995;— v ﬁ exp[-(m_-my)/T]/ [T(m +T)] — 0-996;— —;
C R L 7 - L . L . L L . -
0.994%5 =005 01 015 0.2 099475~ —"0.05 01 015 0.2

A. Tang, arXiv:1903.04622
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STAR Toy Model Simulation: Resonance v,
Resonance v, only Resonance v, + CME signal
103 3 1120
= E o p:—ocexp[ (T [T(m 7)1, 1 . B ]
¢ 1.025 0 ’ E 8 1.1+ Primordial a,=1% ]
1.02F T ﬂ o [exp(m_/T)-1T" y E — - Ao Primordial a,=0.5% -
F d_me[ g L : 1.08 ® Primordial a,=0% =
1.015 P % E : ]
1.01- & E 1.061- E
1.005 a7 aN = 1.04 ) . ¢ ]
e D ap? = PP/ C ¢ A ]
1: dl‘ir ] 102_— A : L ] d R d
0.995F pu: ] b =% ocexp(-pil'l'z): s A ° . lrest AN g responas
999" Primordial a, =0 Pl ] N o N S .. . : - . .
= , , AT L , e e In opposite directions
o 1.0015 o W oceplrmy @y o0ak E to the change of
R [ oo ] - ’ resonance v
15% { AN et T 1,004 . 2
0.999F" x ] i 3 = :
: J E 1.002¢ ] -
0.998) % o ) ! j i :
0.997F | % E 1# ¢ ¢ % N
0.9961 (1 g * MreXPLm, = 0.998 1? % E
0.995;— v ﬁ expl-(m_-mg)/T]/ [T(m +T)] = 0-996;— E
C LD o L ] - L . L . L L . -
09945605 01 045 0.2 099475~ —"0.05 01 015 0.2
Resonance v, Resonance v, A. Tang, arXiv:1903.04622
QM2019, Wuhan Y. Lin 11



STAR Toy Model Simulation: Resonance v,
Resonance v, only Resonance v, + CME signal
108+ e 142
- e p:d— < expl-(m -mo)V/T]/ [T(m +T)], 1 . ~ . Primordial a, = 1.5 % -
¢ 1.025- E & 1.1 + Primordial a,=1% .
1.02F T ﬂ o [exp(m_/T)-1T" ’ E - - o Primordial a,=0.5% -
F d_me[ g " : 1.08- @ Primordial a,=0% =
1.015F P & - - 1
1.01- & E 1.061 E
1.0055 @y aN = 1.04f ) . ¢
e O apz - PP/ C o ¢ A ]
1: C"‘ir ] 1-02__ A : o ] d R d
0.995F pu: ] b =% ocexp(-pil'l'z): : A ° . rrest an B I'eSpon S
9L Primordial a,=0 Pl ] N S .. ] - : . .
= , , AT - , : : W In opposite directions
o 1.0015 - ﬂ cexp(ol/TY By goch E to the change of
o N e\ ] - ’ resonance v
15% { AN et T 1.004 - 2
0.999F" x ] i 3 = 1
0.998" i - 1.0021-¢ ] T =
-JI0 ’ B " ’ ’
- % b ¢ - AR o Rt o
0.997F l & ] ? 3 T b
o dN ] L _
0.996 1 gz < MR/ E 0-9985 1 ‘F # E
0.995[ ﬁ exp[-(m_-my)/T]/ [T(m +T)] - 0-996:— E
: L L L L ] - . . . L L . -
0.994%5 =005 01 015 0.2 0.994"—"005 01 045 02
Resonance v, Resonance v, A. Tang, arXiv:1903.04622
QM2019, Wuhan Y. Lin 12



siiR Toy Model Simulation: Global Spin Alignment pg,

onl 1 1 1
Poo y Poo < 5 Poo = g Poo > 5
L L B L L B A I
5 1.04F © p:cf'—n';‘$ o exp[-(m_-mg)/T] / [T(m +T)], . o
- - . dN AT : ( 228
- 1.02:_ nd.Ndnﬁ [exp(mT/T)1] - - ooy
- d_m$ o [exp(m_/T )-1]_'1 & -
1___________________@ ________________ ]
B & ]
0.98— A — .
- Spf PR/ st and Rg responds in
- T — . . .
0.961 SN p2m) opposite directions to pgyg
- Primordial a,=0 dp} T h
; | —— | |:::|:::; c ange'
m - dN 373y
o 1.003E  ap? exp(-p3/T") -
1.002 % :—Nz o exp(-m_/T) J
C ‘ T m; 7
1.001— [ ] -
S i % E
1T iF - '\‘ """""""" —]
0.999 % =
: dN ( m /T) 1 .
u — o m_exp(- _-
0.998. gz " MHEXPOMY il
0.997F ¢ :_ntli o expl-(m_-mo)/T] / [T(m +T)] E
09%™1 02 03 04 05 06
Resonance p A A. Tang, arXiv:1903.04622
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Toy Model Simulation: Global Spin Alignment py,

Poo ONly Poo *+ V2 + CME 5 <1 Doy =~ Dy,
- dN’ VAN I B e T i ana © 3 3 3
% 1.04— O P! ROCGXP[ (m -mo)/T]/ [T(m +T)] , - - 112, primordial a,=1.5 % = 1
:_2 B _dN - ) ® 4.4 ¢ Primordial a,=1% ]
102 d_mT = [exp(m,/T)-1] @ = - A Primordial a,=0.5% ]
E d_ o [exp(m_/T)-1T" & E 1-085_ e Primordial a,=0 % E
| EE R~ T - 1.6 .
0.98— . — - ¢ = .
- S cexplp,/M 102, N ‘ : lest and Rg responds in
- T - 1__ _________________________________ —] . . .
0.96- R p—— O E A 1 opposite directions to pyg
- Primordial a,=0 dp - 0.98— - h
B ] Cnange.
mm 1.0032— o % o exp(—pi/'l's)—; mm 1.0063— _f
C T ] - i
1.0020 Y N o expl-m M) 1.004F -
C | ‘ T , C ]
1001 % ] E 1002 | ’ W -
| 1 SR . T S = T . t T .
- | 4 = ) | I # ______ | Y _______ ;_____
0999 w - : T
0.998] [ Jo * Mexp(m,/T) 1 - 0.998 ¢
C T . - ]
0.997; % oc exp[-(m_-mg)/T] / [T(m +T)] E 0'996:_ E
= L L L L L1 L l T N B
099661 02 03 04 05 06 09946102 03 04 05 06
Resonance p Resonance p,, A. Tang, arXiv:1903.04622
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STAR Toy Model Simulation: Global Spin Alignment py,
Poo only Poo + vz + CME P 1
00
K I T T T T T T T Tt ] A — — — — ] 3
% 1.04F O p=:—nt'$@expl-(mfmo)ff1/ [T(m+T)]1, - o 1120 " Primordial a1l=1.5%l | =
o - _dN g i ® 44t ¢ Primordial a,=1% =
1.02— T d_m'zr = [exp(m,/T)-1] @ = ] 085 A Pr!mord!al a,=0.5% . el
E % o [exp(m /M)-1T" & E it e Primordial a,=0 % : C/
] N SR - RN ] 1.06~ ¢
I & - 1.04F . ¢ s
098 & - 3 ‘ E .
- © AN exp(-p/T) 1 1020, s ¢ - lest aNd Ry responds in
- dp? T ] B S S E rest B
0.96- M xpepir ooal. 1 opposite directions to pgg
- Primordial a,=0 PI 1 981 ] Change
-+ — 5 H—+——+—+—+—+1 I 1 . .
o 1.0033— d—Nz oc exp( pan-s)_f m-' 006:— _:
= 1.002F i ex (I‘YT\/T)_; - - 1 | If both r..st and Rg are larger
iootf : * ame TSP 3 1004 T - | than 1, then we have a case
e ¥ . E 1.002 } by T 4 | supporting CME, barring
- % E N SR S # ...... S - }-- | additional background from
— b — C 1 ] .
RGN B J f# £ 0.9981- ¢ é . 1 | Local Charge Conservation
- —— o« m_exp(-m _- . B i
0-998L 1 gmz " T . I ¢ 1 | (LCC) and Transverse
- N i . — —] .
0-997E v i = XPLm,-m)/TI/ [T(m,+T)] : : 1 | Momentum Conservation
09966192 03 04 05 0.6 09945302 03 04 05 06 (TMC).
Resonance p Resonance p, A. Tang, arXiv:1903.04622
QM2019, Wuhan Y. Lin 15



SR LCC + TMC via Realistic Models

. " TAvebicc=asn Two models are used:
h&’ 1.1~ n5/s =0.2 (a1~2%) _:
ool o 0o : AMPT!'! version v2.25t4cu with string melting and
08— 5/9 =Y 1= v 7 — .
[ O AMPT a.=0% . charge conservation assured. No CME.
.06 ! M<1.0 2] : : :
108 n ] AVFD2 (anomalous viscous fluid dynamics)
1.041 E Version beta 1.0 with CME implemented.
B Y4 _
1.02— -]
L A\ i
0000 .0 0 Q. ..0..57
e e e e e e e . . T
- S Clear sensitivity of r..; and Rg to signal in realistic
e R @ ] CME model.
1.001 % =
C v ]
100051~ % jL A jL %L % E Exhaustedly tested with toy model and realistic
o e L %— models with various sig+bg combinations, in a
0.9995 = systematic and comprehensive way.
0'9995_ E [1] Lin, Ko, Li, Zhang & Pal, Phys. Rev. C 72 064901 (2005),
T T Y S~y Sy~ and private communication with Z.W.Lin and G.L. Ma
0 10 20 30 40 50 60 70 80 [2] Jiang, Shi, Yin & Liao, Chin. Phys. C 42 n0. 1 011001 (2018)
Centra"ty (0/0) Shi, Jiang, Lilleskov & Liao, Annals.Phys. 394, 50 (2018)
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Change LCC Only

LI ey L L L LB BN B AL NI LI LN N B 1]
= 1120 AveD Lee = 33% AVFDLCC=0 |
- 1.1% ns/s=0.2(a,~2%) + n,/s =0.2(a,~2 %)]
AV n5/s=0.1 (a1~1%) v n5/s=0.1 (a1~1%)Z
1.08—-4 n;/s=0. (a,=0%) Ao ny/s=0. (a,=0 %)

- O AMPT ¢,=0% 4 i
1.06— il <1.0 ]
1.04 =

- \Y4 ]

1.02F v =

B A |

000 0. ® O _ Q. _..0_..57

-_r...I....I....I....I....I....I....I....I....:

L L L L B L LB L B LA B AL B
m - 7

1.0015 -
R . :
1.001 + —
1.0005[ % % % % % =

C A ]
e iL -------- %—
0.9995F =
0.999F —

:....I....I....I....I ........ I....I....I....:

Centrality (%)

AVFD!"l (anomalous viscous fluid dynamics)
Version beta 1.0 with CME implemented.

[1] Jiang, Shi, Yin & Liao, Chin. Phys. C 42 n0. 1 011001 (2018)
Shi, Jiang, Lilleskov & Liao, Annals.Phys. 394, 50 (2018)

LCC shifts both r..; and Rg upwards.

Limited response to LCC, when changing
from 0% to 33%.

QM2019, Wuhan

Y. Lin 17



STAR Data Analysis

» Data sets: » Track cuts:
v Run16 Au + Au 200 GeV, about 1 billion v 0.2<p;<1.8GeV/c
MB events v EP reconstruction: 0.5 <|n| < 1.0

v’ Pions for analysis: |[n| < 0.5

» Time Projection Chamber (TPC)
v Charged Particle Tracking
v' Particle identification from ionization
energy loss (dE/dx)
v Pseudorapidity coverage |n| < 1.0
» Time-of-Flight (TOF)
v Particle identification m?

v Pseudorapidity coverage |n| < 0.9

QM2019, Wuhan Y. Lin 18



Results from Au+Au 200GeV: r

SR
1.L01 )
1.01
1.005

'AulAu ZOOGleV |AVFD (3|0-40%) -
O Real [ oct LCC =33%, r _
- © Realr,, o o7 Nng/s=0.2, a ~2%]
O shuffledr gV ngs=0.1,a~1%
-v¢ Shuffled r_ /A ng/s=0, a =0 7

- Inl<0.5 i

- STAR i
B \V, preliminary
: B °® :
B ® _

[ = A ® g |
i "%@gu@k'|"%"%'i'%"%—i'wm%]“ ]

0 20 40 60 80
Centrality (%)

Data points are not EP resolution
corrected. Instead, we smeared
reaction plane in AVFD with
measured EP resolution in order to
compare with data

The efficiency is also applied on
AVFD events for a fair comparison.

I, and reg; @re larger than unity in
all centralities, and larger than
model calculation with no CME.

QM2019, Wuhan
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S

Results from Au+Au 200GeV: Rg

3
AR
(a0]
oC
1.0005

' AuAu 200GeV AVFD (30-40%)

Y Real
{ Shuffled

Inl <0.5

LCC = 33%

o7 ng/s=0.2, a 1z2%_

V' ng/s=0.1
/\ ng/s=0,

, 3.1%1 % |

a1=0 —

e

Centrality (%)

Data points are not EP resolution
corrected. Instead, we smeared
reaction plane in AVFD with
measured EP resolution in order to
compare with data

The efficiency is also applied on
AVFD events for a fair comparison.

Rg is larger than unity in all
centralities, and larger than model
calculation with no CME.

QM2019, Wuhan

Y. Lin
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Results from Au+Au 200GeV: r and Rg

AuAu 200GeV

AVFD (30-40%)

Y Real LCC = 33%
¢ Shuffled P ng/s=0.2, a x2%
n./s=0.1, a 1%
Inl <0.5 Vs 1

A ng/s=0, a=0

IR ST
"

STAR preliminary

A%‘g“@
I | I I I ‘ I I I ‘ I I I ‘ I I I | I
— :AuAu 200GeV AVFD (30-40%) : mm
1.015+¢ @ Real Mrest LCC = 33%, Feest
O Realr, © ngs=0.2, ax2% '
O Shuffled r, V' ng/s=0.1, a x1%| I
-3¢ Shuffled r,_, A\ ng/s=0, a=0 -1.0005 -
1.01 - —
ml <0.5 1 I
STAR i
I reliminar i
1.005 |- % P -
’ B - ® i
Fy B | 1
- YA\ ® ]
LR e e Sy -
0 20 40 60 80

Centrality (%)

0 20
Centrality (%)

Data points are not EP resolution
corrected. Instead, we smeared
reaction plane in AVFD with
measured EP resolution in order to
compare with data

The efficiency is also applied on
AVFD events for a fair comparison.

Both r.s and Ry are larger than
unity in all centralities, and larger
than model calculation with no
CME.
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sikR Summary and Outlook

> r.iand Rg respond in opposite directions to signal and backgrounds arising from
resonance Vv, and pyy respectively. Their behavior have been tested systematically and
exhaustedly with toy and realistic models with various sig+bkg combinations.

» A case of both r.;and Rg being greater than unity would support the existence of CME.

> In Au+Au collisions at 200GeV, rs N and Rg are larger than unity, and larger than
realistic model calculations with no CME implemented. Data is difficult to be explained by

backgrounds only.

» More detail investigation on LCC is ongoing

» Stay tuned for isobar analysis.

Related Work:
« Talk: J. Zhao, Tue, 14:20 BR2
« Poster (Tue, 16:30-18:00):
745 (CH31) N. Magdy,
560 (CH22) J. Singh
735 (CH30) S. Choudhury,
560 (CH22) M. Sergeeva
668 (CH26) H. Xu
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https://drupal.star.bnl.gov/STAR/system/files/abstract-735.pdf
https://drupal.star.bnl.gov/STAR/system/files/abstract-560.pdf
https://drupal.star.bnl.gov/STAR/system/files/abstract-668.pdf

siar BackUp: Closure test of EP smearing
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STAR BackUp: Closure test of EP smearing
+2/ ndf 0.1591/4
:.006_ — . . PO 1.608 1—0.18 1.0004
« - N = 68, 30-40% - i
Res = 0.61 ]
1004r } 1.0002
i e i
i | O
1.0021 _ ,
! + | il |
| # |
n F 2 - 0.9998
- Simulation - Simulation |
| | | | | | | | | | | | |
0998 1 1.002 1.004 0.9996 Real EP | Smeared | Corrected
Rep
QM2019, Wuhan Y. Lin 24



BackUp: Global Spin Alignment (pg)

The 00-component of spin density matrix (pyg) can be measured via
angular distribution of decay daughter using :

;0 L “
Jjﬁ+ ;R. '
/4 e
dN P -
Tcosgy = Vo X[(1=Poo) + Bpy ~Dycos”6'] T?f <

A deviation of pyy from 1/3 would indicate
a non-zero spin alignment.

1 1 1
szg pm>§ pm<§
“V2” — O “V2” < O “V2” > O

Finite spin alignment acts like “elliptic flow” in rest frame.
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STir BackUp: pr-dependent and resonance v,

Resonance pq together with pT dependent

vs of resonance v, & V3 of primordial pions and p resonances
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siar BackUp: Study the Momentum Odering with SBF
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BackUp: AB, distribution from data
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