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Anisotropic transverse flow in heavy-ion collisions at
Nuclotron-NICA energies

' Strong energy dependence of dv /dy and v, at\/syy =4-11 GeV.
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Global Polarization at Nuclotron-NICA energies

* Predicted and observed global polarization signals
rise as the collision energy is reduced:

NICA energy range will provide new insight
* A(A)- splitting of global polarization

« Comparison of models, detailed study of energy and
kinematical dependences, improving precision

 Probing the vortical structure using various
observables

J. Adam et al. (STAR Collaboration), Phys. Rev. C 98, 014910
(2018)

O. Teryaev and R. Usubov, Phys. Rev. C 92, 014906 (2015)
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v_ot V0 partlcles 1nvar1ant mass fit method

50000 T T
45000_ HADES Preliminary

F  Au+Au 1.23A GeV 10-40% _
40000 —s— Mixed-event BG

1 =1114.70 £ 0.01 MeV/c? Total Fit

35000> o =233+0.01 MeVic®
Signal(u + 20) = (0.14 £ 0.01) x 10° —— BG Landau Fit
F  Signal/Background = 2.79

ag 30000 Somaa et
S 25000
O3 20000
15000
10000
5000

0

- V'I'IY‘ITINITIY'I[IYTIYI"IYIEYIYI'A

F,=0.403 +0.014

—— ASp+T
0.6 HADES Preliminary
L Au+Au 1.23 AGeV o

I Centrality 10-40%
04— —

»Mirrored points |

0.2

Lo bbb b b b b by

T[T TG T T T T I

{ T PRI L
1105 1110 1115 1120 1125

[MeV/c ] 1|

InV

u+Au s, = 2.4 GeV 10-30%

T T T UL (L -
HADES Performance »
A

200 < p, [MeV/c] < 1500, -0.35 <y <-0.p5

o
ILEREREEREEE

|‘I I. ! |
-08 -06 -04 02 O 02 0.4 06 08

s 1

A
S
< o
(52

il

yCM

] O T T e o

~0.15| iextM,) - 0060 0006 ~ Exp. data
N =(1lff1%‘t)4;441%172).1m — Total Fit .
pelpsome | earon Reasonable directed flow measurements for
1700 1110 120 1130
M, . [MeV/c? reconstructed A
B
SB S ,m’p ) N (minv,PT) Frédéric Julian Kornas Thesis: PhD Dortmund U. (2021)
vyo(m, ,p )= Vi(p )SB—+ P —
st N m_.p.) N>(m, ,p )
invVET inv’ET



Measurements of global hyperon polarization
N—p+1T

* Polarization can be measured using
the azimuthal angle of proton in
Lambda rest frame ¢

_ 3 1 . )
Pr/a = o RL (sin(¥gp — ¢*))

— Determine centrality * PV — primary vertex

—® Determine event plane * V, — vertex of hyperon decay

(Ulp.Rip) « dca — distance of closest

— Reconstruct Lambda approach

— Measure global polarization  path — decay length



Ag-method

e Obtain invariant mass distribution in bins of A¢, = Ygp __Ifb;

- Net amount of A in each bin
- Distribution of Na(A¢y)

e Fit of the distribution to get sin (A¢y,))— P

P, = 1.0243 + 0.1354
X3/ndf = 16.25/15
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Inv. mass fit method 20054 o
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Track crossing and v, contribution
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Problem: daughter particles tracks with
opposite charges are bended in the opposite
directions in the magnetic field, and these
tracks may cross each other that leads 2 peaks
distribution.

Solution: fit signal with 2 gausses

Warning: with detector asymmetry it would
provide the effect of v, on the polarization
measurements and odd pseudorapidity dependence

M.S. Abdallah et al. (STAR Collaboration),
Phys. Rev. C 104, L061901 (2021)




Generalized inv. mass fit method
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Global polarization: STAR results
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Corrections for reconstruction efficiency

Problem: collective flow and global
polarization are the observables with
amplitude ~ 107'-102 and 107
correspondingly

Very limited acceptance leads to
increasing the fluctuations of the mean
due to low efficiency

Solution: weighting with relative
reconstruction efficiency

[ dy [ dp F2e(p,, y)
deIdpt dNRem

® Avoiding the shift of the mean
e Do not facing with the increasing of
fluctuations
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Corrections for the radial distance asymmetry

Radial distance R - 1s the minimum distance of the reconstructed track to the beam axis

Problem: asymmetry of the radial
distance wrt. vertex.

Solution: take the R distribution in
the inv. mass range under the peak
of A and calculate the weights that
do this distribution flat after the
correction
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Corrections for detector occupancy

Problem: efficiency loss due to strong varying track
densities
Result: effect on v, pseudorapidity dependence

Solution:
e centrality bins for occupancy

L G(Ntrack) = 60(1 —k- Ntrack)

To obtain corrections due to occupancy for A the
multiplication of proton and pion occupancy is used:
€EN— €, €E—
e Very higlEeffect on v, slope that

cannot be explained with
systematics

track density

Ivoozs

0.002

Ho.om 5
e |

| —0.001

0.0005

-150 -100 -50 0 50 100 150°
T Yep

correction matrix

-150 -100 -50 0 50 100 1500
T Ve

e Occupancy corrections for A is not

Frédéric Julian Kornas Thesis: PhD Dortmund U. (2021)
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Summary

Inv. mass fit method is a standard method for v_measurements of VO particles

A@p-method and inv. mass fit method gives reasonable result for global polarization
measurements

o  Generalized inv. mass fit method is possible to correct acceptance effects and directed flow
contribution

Corrections reconstructed efficiency and radial distance asymmetry provides a
reasonable effects

Corrections for detector occupancy are still important to be studied

Thank you for your attention!
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Corrections for reconstruction efficiency

cut efficiency <0.3
Provide a relative efficiency
Smooth it by Savitzky-Golay filter

Frédéric Julian Kornas Thesis: PhD Dortmund U. (2021)
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