Small system, flow-correlation

Shinlchi Esumi, Inst. of Physics, Univ. of Tsukuba
Tomonaga Center for the History of the Universe

This talk :

* radial and elliptic flow in small to large system
* non-flow subtraction in small system

Our recent interest : at Beam Energy Scan program at RHIC/STAR
* fluctuation (conserved number, temperature and flow) and critical end point
» directed flow related correlation (eps1, tilt, vorticity) and 15t order phase transition
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Radial flow

Centrality and particle mass
dependence of pT distribution

Pb Pb
© — «—
p
Pb

> «— O

5.02 TeV Pb+Pb

- 10’

g E [T T | T | T | T | [T T | 1T I ?
0 = _ -
° c ]
% 10°¢ P+pP 3
0] c Fe]0-5% x 2° #1510%x2° 7
= 1051 ©10-20% x 2’ 20-30% x 2° |
— = 30-40% x 2° ©140-50% x 2* 3
%‘ C ~9150-60% x 2°  [@]60-70% x 2% 1
—10* F8170-80%x2'  [#]80-90%
Q o . 3
) 108 ,:-.:o.. ALICE Prellmlnary?-
0 % Pb-Pb | s, =5.02 TeV 3

O i 7

@O 1 02 .CJEE.B —
e =8 3

Y o or® 7

10 '... o e.s:s.a _

°o. (% * e—e= E

1 % %, " ® X ]

® o ® E

| o e e e == o

_ . | i

10 : y o, e e, Se==E

of % e - :.z(:‘:; - ]

107 E ...ﬁ@maoa e e E

3 C %IIEEG E‘EEEEii ® ‘ ]
107 = E

i e ]

4L EF E

10 ? Uncertainties: stat. (bars), sys. (boxes) 3
10—5 i L1 | | I | 1 | | | I L1 | I | | | 1

0

2 4 6 8 10 12
P, (GeV/ce)

Heavy-lon Physics Tutorial, small-system and flow, 20/Aug/2019, Riken

PN/(d ydp_) [(GeV/c)

7 TeV p+p

T T | I T I LI | T | LI
ALICE pp \'s=7 TeV
(event multiplicity classes)

10°
108
107 :
10° :
e R KS (><109)_Z
=.=. S £
104 - b - =4 1) E
10° T .
- N S == -
102 = l. _‘T T E
10 ™ S 2
1 &, . 3
10—1 - \ —;
® & , E
1072 N S v E 43 (x10%) -
10—3 ':% —\q_\. X §
10 4 = Pt;“: j
] ‘:‘:‘ {41} E
105 E LN e g E
107° S {IXeX) -
—7 | - 11 | 1 1 I | - | 1 I | - l L | I 1
0% "2 74 & 8 10 12 14
P, (GeV/c)

Shinlchi Esumi, Univ. of Tsukuba, TCHoU



7 TeV p+p collisions
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Baryon to meson enhancement

Mass (N quark) dependence
Strangeness enhancement

ratio of yields to (t"+m")
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Ridge in small system
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Flow evolution p+p

p+Pb

Pb+Pb
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Mass and N-quark dependence of v,
(hydro works the best at 200 GeV : accidental m;-scaling)
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Small system
geometry test at RHIC

hydro description, v2, v3
Mass dependence
N-quark dependence
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Nature Phys. 15 (2019) no.3, 214-220
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Rapidity dependence
of v2 in small systems

forward/backward
v2 asymmetry ~

dN/dn distribution

PRL 121 (2018) 222301
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very strong “trivia

non-flow contribution

centrality dependence
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more details
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dAu collisions BES
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ATLAS Template fitting method in small system flow analysis PRC 96 (2017) 024508
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AMPT (quark and hadron cascade) model
p+p test with reference fitting method

Low Mult. €

*  AMPT data
- Reference fitting :F(x) =a+bf(x)
- Reference fitting + v2 term : F(x) =a + b f(x) + 2 c cos(2x)
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* AMPT data - Reference fitting + 1
* AMPT data - (Reference fitting + v2 term) + 1
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1.3

1.2

1.15

Template Fitting

| — | d+Au — A f(x)
B (142 v,2 cos2x)

or

1.3

1.2

Reference Fitting

i d+Au— A f(x) + A

What should be
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the definition of v,?
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Summary * radial and elliptic flow in small to large system
* non-flow subtraction in small system
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d+Au collisions Beam Energy Scan at RHIC-PHENIX (20 - 200 GeV) without non-flow subtraction
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