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Figure 1: Collision energy dependence
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Fig.1: The r,(1)(n=2,3) compared between the Au+Au collisions at \/% = 19.6 (black), 27 (red), 54.4 (blue) and 200 (pink) GeV
in centrality bins: 0-10% and 10-40%. For r,(77) (top panels), 3.1 < M,,ef\ <5.1 3.1 <n,r <4.0) is selected in 19.6, 27 and
200 GeV (54.4GeV). For r3(n7) (bottom panels), 2.1 < m,,ef\ <5.1 2.5 <1, <4.0) is selected in 19.6, 27 and 200 GeV
(54.4GeV). The error bars and shaded boxes are statistical and systematic uncertainties, respectively.
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= Figure 2: Collision energy dependence by scaling syar
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Fig.2: The r,(1n/y},.,,,) (n=2,3) compared between in Au+Au collisions at 4 /sy = 19.6 (black), 27 (red), 54.4 (blue) and 200 (pink)

GeV in centrality bins: 0-10% and 10-40%. For r,(#7) (top panels), 3.1 < Mref\ <35.1 3.1 <n,r <4.0) is selected in 19.6, 27
and 200 GeV (54.4GeV). For r5(77) (bottom panels), 2.1 < \nmf\ <51@R25< Nyer < 4.0) is selected in 19.6, 27 and 200 GeV

(54.4GeV). The error bars and shaded boxes are statistical and systematic uncertainties, respectively.
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= Figure 3: System size dependence
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Fig.3: The r,()(n=2,3) compared between the Zr+Zr (red), Ru+Ru (blue) and Au+Au (black) collisions at  /syy = 200 GeV in
centrality bins: 0-10% and 10-40%. For r,(17) (top panels), 3.1 < In,,efI < 5.1 is selected. For rx(r7) (bottom panels),

2.1 < In,,efI < 5.1 is selected. The error bars and shaded boxes are statistical and systematic uncertainties, respectively.
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= Systematic uncertainty

* For each cut variable (vertex z, nhits, charge), we choose the maximum ratio between

default value and assume these sources are uncorrelated.

r, (1)

. o - : . 2 2 2 sk default
Relative error: 0 = () defau Total systematic uncertainty: \/ Ovixz T Onhits T Ocharge T (1)
n

* Zr+Zr collisions at 200 GeV

0-10% 10-40%
(1) r,(1) (1) r3(1)

cuts default | var1 var?2

vertex Z| (-35,25) |<10cm|>10cm| 0.001 0.003 0.00 0.003
nhits >15 >25 0.003 | 0.005 0.00 0.005
charge All <0 >0 0.002 | 0.003 0.00° 0.003

®* Ru+Ru collisions at 200 GeV

0-10% 10-40%
(1) r3(n) (1) r3(n)

cuts default | varl var?2

vertex Z| (-35,25) |<10cm|>10cm| 0.001 | 0.003 | 0.001 0.003
nhits >15 >25 0.002 | 0.005 | 0.001 0.005
charge All <0 >0 0.002 | 0.003 | 0.00° 0.003
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Systematic uncertainty

* Au+Au collisions at 200 GeV

0-10% 10-40%
cuts | default | var var2
) ) R e R
vertex Z1<100cm [<20cm |>20cm| 0.005 0.010 0.002 0.010
nhits >15 >25 0.002 | 0.010 0.001 0.010
charge All <0 >0 0.007 | 0.030 | 0.003 | 0.015
nMip | (0.3,20)]| (0.3,0) 0.002 | 0.005 0.001 0.005
* Au+Au collisions at 54.4 GeV
t Jefault : , 0-10% 10-40%
cuts efau var var
ry(n) [ 13() r(n) | )
vertex Z| <40cm |<20cm |>20cm| 0.005 0.020 0.002 0.040
nhits >15 >25 0.002 0.035 0.002 0.045
charge All <0 >0 0.003 | 0.040 | 0.002 0.035
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‘% Systematic uncertainty

®* Au+Au collisions at 27 GeV

0-10% 10-40%
cuts default | var? var2
) | B | e | i)
vertex Z| <60cm |<20cm|[>20cm| 0.010 | 0.060 0.001 0.070
nhits >15 >25 0.003 | 0.040 0.002 0.020
charge All <0 >0 0.005 | 0.050 | 0.003 | 0.030
* Au+Au collisions at 19.6 GeV
0-10% 10-40%
cuts default | var1 var2
nm i@ | M) )
vertex Z | <145cm | <20cm |[>20cm| 0.005 0.100 0.040 0.080
nhits >15 >25 0.010 | 0.030 0.020 0.010
charge | Al <0 | >0~ | 0.008 | 0.050 | 0.040 | 0.050
2024/06/19 Gaoguo Yan @ FCV meeting
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= Systematic uncertainty 7
* For each cut variable (vertex z, nhits, charge), we choose the maximum ratio between o

default value and ass%me these sources are uncorrelated.

n
default
r n

Relative error: o = X2 Fn(ﬂ)default

. .. [ 2 2
Total systematic uncertainty: \/ Ovixz t Ounirs t Ocharge

* Zr+Zr collisions at 200 GeV

cuts default | varf var2 F, O'1O%F3 F; O_4O%Fg
vertex Z| (-35,25) |<10cm|>10cm| 0.04 0.02 0.02 0.02
nhits >15 >25 0.05 0.04 0.02 0.02
charge Al <0 >0 0.10 0.02 0.02 0.02
* Ru+Ru collisions at 200 GeV
cuts | default | varl | var2 F, O_1OAF3 F21O_4O A)F3
vertex Z| (-35,25) [<10cm|>10cm| 0.04 0.02 0.02 0.02
nhits >15 >25 0.05 0.04 0.02 0.02
charge All <0 >0 0.05 0.02 0.02 0.02
2024/06/19 Gaoguo Yan @ FCV meeting
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* Au+Au collisions at 200 GeV

0-10% 10-40%
cuts | default | varl var2 F, F,
vertex Z1<100cm [<20cm|>20cm| 0.08 0.08
nhits >15 >25 0.15 0.05
charge All <0 >0 0.02 0.03
nMip | (0.3,20)| (0.3,0) 0.04 0.04
®* Au+Au collisions at 54.4 GeV
10-40%
cuts default | varl var2
F2
vertex Z| <40cm |<20cm|>20cm 0.05
nhits >15 >25 0.05
charge All <0 >0 0.05
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CcC= . .
= Svstematic uncertaint

®* Au+Au collisions at 27 GeV

0-10% 10-40%
cuts default | varl var2
F2 F2
vertex Z| <60cm |<20cm|>20cm| 0.20 0.05
nhits >15 >25 0.20 0.05
charge All <0 >0 0.15 0.02

* Au+Au collisions at 19.6 GeV

0-10% 10-40%
cuts default | var] var2
F2 F2
vertex Z | <145cm | <20cm [>20cm| 0.05 0.03
nhits >15 >25 T 0.30 0.08
charge All <0 So~ | 0.20 0.05
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Estimating systematic error on F_n by fitting r_n vs eta with systematlc errors
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