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Quark-gluon plasma (QGP)
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The observables are used to investigate QGP’s properties.
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Centrality:
a) Central collisions;

b) Peripheral collisions.

b — impact parameter.
O Participant-nucleons
© Spectator-nucleons

Collision geometry

a)

b

b)
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Collision geometry

Centrality: 2) b .
a) Central collisions; — S —

b) Peripheral collisions. b |
b — impact parameter. N W

O Participant-nucleons
© Spectator-nucleons

Reaction plane (RP):

¢ — azimuthal angle of particle,

z — beam direction,

Y, p —azimuth of the reaction plane.
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Collision geometry

Centrality:

a) Central collisions;

b) Peripheral collisions.
b — impact parameter.
O Participant-nucleons
© Spectator-nucleons

Reaction plane (RP):

¢ — azimuthal angle of particle,

z — beam direction,

Y, p —azimuth of the reaction plane.
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Collision system:

a) Symmetric Au+Au
collisions; @
b) Asymmetric Cu+Au

collisions. ()
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Azimuthal anisotropy

Pressure
gradient

Spatial anisotropy Momentum anisotropy

Elliptic flow (v,)

p% — pfl flo,pr) 142 Z os(n(<p Yrp))
V2 =\ 3 2
Px T Py

v, > 0 => the yields of emitted particles cos(Z((p WYep)))
dominate along p, (in the direction
transverse to the reaction plane)

24.08.2023 MSU, The 21st Lomonosov Conference 2023 4



Measurement methods of v,

«Subtraction method»: «Invariant mass fit method»:
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- The vz/ezN;C/lit values

are consistent within

the uncertainties in
Cu+Au and Au+Au
collisions
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- The vz/ezN;C/lit values

are consistent within
the uncertainties in
Cu+Au and Au+Au
collisions

» The elliptic flow values
are

nonzero at
pr > 5GelV /c



Results

0.4 T | I T T T I ’ b 0-3
a) no, CU+AU,\/SNN=200 GeV, |n|<0.35 )
[ e0-10% 1
10 - 20% T
03- " R |
4 20 - 30% PHI{/\\ ENIX .
v30-40% Preliminary 0.
+ 40 - 50% 2§
<N0.2- +50-60% | ZN
i i w
Tl <
i 0.1
ol 9%, . _
® ® é
| | | |
p. (GeV/c)

24.08.2023

©0-10%
= 10 - 20%
4 20 - 30%
v 30 - 40%
+ 40 - 50%
+50 - 60%

Al

N
PH-<ENIX

preliminary

n% Cu+Au,|'s,,=200 GeV, |n|<0.35

'ni"'H ‘ *

P, (GeV/c)

MSU, The 21st Lomonosov Conference 2023



Results

0.4 - T T b 0.3
a) | 79, Cu+Au,|$,,=200 GeV, [1|<0.35 )
e0-10%
= 10 - 20% s
03" L20-30» PHIENIX -
v 30 - 40% prellmlnary _ 0.2
+ 40 - 50%
02 +50- 60% .
T — >
| ag - J
o1 9%, . ’
0 0

10

P, (GeV/c)

— T * T * T & T
n% Cu+Au,|'s,,=200 GeV, |n|<0.35
e0-10% i

=10 - 20% N,
v20-30% PH ENIX

B v 30 - 40% pre|lmlnary 7
+ 40 - 50%
+ 950 - 60%

il

| 1 | 1 | L= |

2 4 6 8 10
P, (GeV/c)

» The v, /&, N art values are consistent within the uncertainties
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MSU, The 21st Lomonosov Conference 2023



Results

0.4 - T T b 0.3
a) | 79, Cu+Au,|$,,=200 GeV, [1|<0.35 )
e0-10%
= 10 - 20% s
03" L20-30» PHIENIX -
v 30 - 40% prellmlnary _ 0.2
+ 40 - 50%
02 +50- 60% .
T — >
| ag - J
o1 9%, . ’
0 0

10

P, (GeV/c)

— T * T * T & T
n% Cu+Au,|'s,,=200 GeV, |n|<0.35
e0-10% i

=10 - 20% N,
v20-30% PH ENIX

B v 30 - 40% pre|lmlnary 7
+ 40 - 50%
+ 950 - 60%

. .'""I“ ‘ *

4 L__6
P, (GeV/c)

» The v, /&, N art values are consistent within the uncertainties

for all centrality classes in Cu+Au collisions

» The elliptic flow values are nonzero at py > 5 GeV /c
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Conclusions

v" The ¥ elliptic flow values in Cu+Au collision system at 200 GeV
were obtained;
N 1/3

v" It was found that the v, /¢, par

within the uncertainties in Cu+Au and Au+Au collisions and in

all centrality classes => the size and geometry of the collision

system does not seem to affect the v,/ ezN;ﬁ.t values for 1t¥;

v' Obtained v, values for m% are nonzero at high transverse
momentum (py > 5 GeV /c). It could be explained in terms of
parton energy loss models.

0

" values for t" are consistent
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[ Thank you for your attention! ]
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