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Abstract

In relativistic heavy-ion collisions, the light nuclei production is sensitive to the baryon density fluctuations and can be used to probe the QCD phase transition.
Based on the coalescence production of light nuclei, we can extract the neutron density fluctuation from the yield ratio of proton, deuteron and triton, N, - N,, / N7,
which may provide a method to study critical phenomena in relativistic heavy-ion collisions. In this poster, we present measurements of (anti-)deuteron and triton
production in Au + Au collisions at /syy = 54.4 GeV. These results are obtained from the large data samples collected by the STAR experiment in the year of
2017. We show the centrality dependence of the particle ratios (d/p, t/p, and t/d), and the yield ratio of N, - N, / NZ. Their physical implications are discussed.
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» Light nuclei, such as deuteron and triton, are loosely bound objects with small
binding energies (d with 2.2 MeV and t with 8.4 MeV). Those are formed via
coalescence of nucleons [1, 2].
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» Due to the increasing correlation length and a formation of an instability in the
spinodal domain, both the critical fluctuations and first order phase transition can
iInduce large baryon density fluctuations [3].

> The neutron density fluctuation (An = ((6n)?)/(n)?) at kinetic freeze out can be
encoded in the yield ratio of light nuclei.

An = ((6n)*)/{(n)?, Ny - Nt/Nc% =g(1+ An) | .- | T p/q (GeVie)

Detector Correcltliqnsll B

PO 0.7057 + 0.001075
p1 0.5744 + 0.05016
13.2 + 0.8198

Transverse Momentum Spectra

E: : I ' I ' ' %

Deuteron

546.4/ 82
0.8346 Proton

0.4266 ' = .
Deuteron - 068 - - Au + Au 54.4 GeV -

o 0.02981
Au+Au 54 .4 GeV, 0-10% 0.782

0.02561

— ™~ ~ —
~
— 3 ~
@, — - < )= N o E b Ny ~ \\ E|
= (] - — - < ~ — = ~ ~ 3
", = ~ = = ~ N 3
’ — — [ Ny ~ \\ ]
’ — L S — ~ ~ S =~ N
L ~ N —
ETPC\P1 \ N E

" Deuteron |

Au+Au 54 GeV, 0-10%

o
o

E i Au + Au 54.4 GeV §

—

E - L = > E|

)[(GeVic)’]

o
(o))

o
N
dydp

® 0-10% x 8 I
W 10-20% x 4 e
A 20-40% x 2 - | .
v 40-60% x 1
4 60-80% x 1
- - Blast Wave

_(p_l)pz

2 : o
eTor(PT) = Po ¥ € PT (pT —p4) E wro2m2

_(&)pz _ L A 20-40%/4
* e + p3 *xe 2ps E v 4060%/6
L T L C 4 60-80%/8

1 2 3 4 S ._ - Bllast VIVavel |

P, (GeV/c) 1 oV 5 | o/
DCA distribution 0-10%, 0.8<p_<1.0GeV/c PT.( . eVic) p. (GeV/c)

o o
(@)) (00)
| | | | | | | | | | | | |

TOF Matching Efficiency
©

N
TPC Efficiency x Acceptance

d*N/(2rp

= Po

STAR Preliminary ’ STAR Preliminary

4

o

X1O?' L

— I I I I I I I I I I 1 E H E 1 E_ - 1
0.0003008 = 0.0000428 Au+Au 54 GeV o~ = _ Triton 3 —~ E__ Anti-Deuteron

~0.001005 + 0.000023 . - 0 e N Au + Au 54.4 GeV | [~~~ Au + Au 54.4 GeV i

1.016 +0.012 od od scaled
2225 +0.002

- g " == fﬁ.\:.
od abackground - F ] ~J

£pp(dca)

; Deuteron " . 1 1 1 - - v e S \
"' d—f dback.) /j d_ 5 % ~_ . ]

ack. i - — .. S -
O AUAU 544 GeV, 0'800/0 o (_fo 0 0 1 o = ® 0-10% x 4 ~. T~ . o 5 Q_l_ = ® 0-10% x 8

. p—
.
- W 10-20% x 4 . SEERE
e A 20-40% x 2 T oo

- 5 P2 - - ’ = T i
B Eeneioss(pT) = Po + Pp1 * (1 + _2)p3 o’o. &&500000000000&2_&_&&% = : iggg;::; \\\.\ = = = v 40-60% x 1

' [ ] O - A——-A = - 3 - . . S N
[ : pT e oo & Mﬁe@ﬁg&:@%’ — STAR Preliminary T ] = ¢ 60-80% x 1 STAR Preliminar
: 0 0 ] 15 5 55 3 C --Blast Wave oo ] E - - Blast Wave eliminary
, ! , , | \ \ \ \ | \ \ \ | . . . ] | ! ! ! ! ] ] ] ] ] ] ] ] ] ] ] - . . . | . . . | |

Rec 2 dca (cm) 1 > 3 5 4
p** (GeV/c) DCA(distance of closest approach) p_ (GeV/c) p. (GeVic)

B 10-20% x 2

dN/dy and Particle Ratios
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Yield Ratio Summary
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» We report the centrality dependence of deuteron, triton, proton and anti-deuteron
» The yield ratio N, - N, / N productions in Au + Au collisions at \/syy =54.4 GeV from STAR.

calculated from the » The particle ratios d/p, t/p, and t/d have been calculated for Au + Au collisions at

experimental data, shows VSNy =7.7—200 GeV.

a clear non-monotonic | _ , | | | N
energy dependence with » The yield ratio N, - N, / Nj shows a non-monotonic behavior as a function of collision

a peak around /syy = 20 energy in the most central Au + Au collisions, and the new results at \/syy = 14.5 and
GeV. 54.4 GeV also follow this trend.
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flat with collision energy.
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