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Abstract: Chirality Is the only fundamental symmetry in the nuclear matter. The study of the vorticity and possible chiral vortical effect allows
us to access this fundamental property of the hot and dense nuclear matter created in high-energy nuclear collisions, especially at the high
baryon density region. Global polarization parameters of identified particles can be extracted from the azimuthal distribution of particles
relative to the event plane. Recently, STAR has reported global polarization measurement of A-baryons (J=1/2).

The spin alignment of ¢-meson (J=1) could be sensitive to hadronization scenarios and possible vorticity of the colliding system. In this poster,
a systematic measurement of ¢-meson spin alignment parameters from RHIC-STAR detector will be presented in Au+Au collisions at \/sNN
=19.6, 27, 39, 62.4 and 200 GeV. The beam energy dependence of spin alignment parameters will be discussed In association with the possible
vorticity of the collision system.

Motivation Particle Identification and p,, extraction at STAR
Non-central HICs have large angular momentum

Baryon stopping may transfer angular momentum, in part, to the fireball
Due to spin-orbit coupling, this orbital motion may result in net polarization of

The Solenoidal Tracker At RHIC (STAR)

- STAR Preliminary

1 =
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\Vorticity, w = VXV, may be measurable through net spins of emitted particles
d-meson Is expected to originate predominantly from primordial production
Sensitive to hadronization scenarios: recombination, fragmentation. . .[t12]

Ty I 1 t
0.6 1 2 3 4
momentum (GeV/c)

1.6<p <18 GeV/e

02 03

A 100X10° ————
- . - Au+Au 39 GeV £
Geometry and Event Plane Reconstruction . Full azimuthal coverage B
. 1< n <1 coverage :‘é\ I STAR Preliminary 5'""
R _ ; Uniform acceptance for all beam energies g |
+ - » 00-conponent of ¢-meson spin density matrix (pq) SR - ExcellentPID £ so r——
I I I .‘ "' ‘ 7~ " “ -. . r“".‘ | 'Z%V :!’ = :v_f "\‘;;ZI;;.,~ ~ B \:| Mixed Event (Bg)
OX- can be measured by angular distribution of decay E\ e ;§~ ‘ Z "
daughter ¢—K*+K" using: ﬁfm | \ AL o A — s
dN 3 2 A x i\ L\’/ B Sy SN i
P — — — COS \ L : Tl ye) e ————— — = o g
West d(COSG*) 4 [(1 pOO) + (3p00 1) e ]’ \\ 4 : 2 e e - - - GMaiAAlRs Shmah 0 . |

InvMass(K"K) (GeV/c?)

ol
‘y direction of the collision system in the ¢-meson F l l — : l T

* + " 1 o . I 98 _ 04
where 0* Is the angle between K* and polarization 217 < cos(0*) < 3/7 317 < cos(8%) < 4/7 0.8 1 oz 104

A deviation of p,, from 1/3 indicates a spin

1500 -

_ o . 19.6 29.1 [-70.0,70.0]
alignment £ | E |
. — T S | 3"°F 27 58.1 [-70.0,70.0]
spey, - | |
] +39GeV | oor e 39 117.7 [-40.0,40.0]
i © o ggggv\f : ! i AN “Ohakid. o8
;\3 60— ° © ° © _ Foa " 1 02 104 fog T i 108 62.4 54.6 [-40.0,40.0]
‘;’ - o, 4 N @ InvMass(K*,K') (GeV/c?) InvMass(K*,K') (GeV/c?)
) ) i i o i I 4/7 < cos(0*) < 5/7 200 374.9 [-30.0,30.0]
* Reaction Plane Is defined by impact parameter £ o s & ¢ ¥ 4 o T .(.el )< — a0
i i i — — T — [ .
and beam direction => can be estimated by the g P ¢ & . ; AN Ny % [(1= poo) + (3poo — 1) cos? 6]
event planel®! ~ % ¥ : B d(cos 6*)
* Finite event plane resolution need to be &, 20- f ° - g | 3 [ ' .
corrected P o § Zroor 2 L o bincounting 1 * Residual background subtracted
u STAR Preliminary - sool [ o Breit-Wigner 1 @ USE 7 COSG* bInS
o L, L L | SRR A YA | STAR Preliminary ] « Use Breit-Wigner fits and bin counting to
0 20 40 60 80 [ oA P T -
o dss 1 102 104 B v TR extract raw yields
centrality (%) InvMass(K*,K) (GeV/c?) cos(0*) (w.r.t. 2" event plane) Use angu| ar distribution of K* to extract Poo

Efficiency and Event Plane Resolution Corrections Beam Energy Dependent p,,
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d-meson efficiency is calculated with K* and K- embedding data and shows very
weak cos(0*) dependence AR R B O
Generated Monte Carlo ¢-meson events with different py, by using STAR published 100 150
d-meson spectra and elliptic flowl*°] and smeared event plane with two different \syy (GeV)
event plane distributionsl® based on event plane resolution measured by STAR . First measurement of ¢-meson spin alignment at BES energies
Resolution correction factor can be extracted with a linear fit . \Weak beam energy dependence
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