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QCD phase diagram

Fig.: A water phase diagram [1]
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Heavy-ion collision

o Pre-equilibrium ¢ 5 1 fm/c Fig.: Evolution of a central heavy
@ The QGP can be created ion collision in a Minkowski-like

due to high energy density plane. [3]

e Critical temperature
T, ~ (150 — 170) MeV
@ Freeze-out - quarks are

combined back into
hadrons, several species

@ After kinetic freeze-out
created particles are
detected

)
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Modification tactor R4

Fig.: Ra4 for 7% in d+Au and
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Jet quenching

Fig.: Jet and away-side jet [5] o Jets - particles having

small relative distance in

Qe

a‘s‘é momentum space
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e Away-side jets - jets in
opposite hemisphere

@ Di-jet events - away-side
jet appears around A¢ =

@ Au-+Au collisions -
away-side jet is suppressed

e Jet quenching - jet
absorbed in dense medium
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A hyperon

@ Discovered in 1950

u
o Mean lifetime: (2.632 4 0.020) x 10710 s §
o Rest mass: (1115.683 % 0.006) MeV /c?
@ Neutral electric charge d 0

+ A

e Isospin I = 0 and J¥ =

@ A is consists of u,d,s

1
2

@ Decay channels:

Modep | Modey | Fraction (I';/T)

p+7 | p+7T | (63.9+0.5)%

n+7a) | m+a | (35.8 £0.5) %

n+vy | n+~vy | (1.75+£0.15) x10~* %
Tab.: A and A decay modes [6]

Ondf¥ej Lomicky (WEJCF 2020) 12-18 January 2020 7/ 14



Data analysis at STAR

Fig.: The STAR detector system. [7]
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e TPC - identification based on the ionization energy loss

@ TOF - timing resolution is ~ 100 ps.
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Detection of A hyperon

e Daughter p (p) and 7~ (7") are identified by dF /dx information

@ They point away from the primary vertex

Fig.: Invariant mass distributions of system for A and A [§]
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Polarization of A hyperon

Fig.: Daughter proton |9
e Polarized particle - spin is & 5 P 9]

aligned with a certain
direction (vorticity)

e A(A) is "self-analyzing"

e Vorticity is parallel to
angular momentum Jgy

® [y - Proton (pion)
momentum
S\ - polarization vector in
the hyperon rest frame
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Polarization of A hyperon

® Py polarization projected Fig.: The global polarization of A

onto global angular and A [8]
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Conclusion and motivation

@ The QGP is still not thoroughly explored

@ Raa and jet quenching can reveal the QGP

e The QGP is the hottest, the least viscous and the most vortical
fluid

e Important for studies of chiral symmetry restoration
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