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’\I(;'acé‘:’ 4"’91‘”’0—”8’?”» [1] M.M. Aggarwal et al. (STAR Collaboration), arXiv: 1007.2613

S [2] BES-II whitepaper:

Baryon Chemical Potential http://drupal.star.bnl.gov/STAR/starnotes/public/sn0598
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Light Nuclei Production — HIC

| d.t2He » (Coalescence picture: Production of light nuclei

Timelfm/ C]\ 't'me i f / with small binding energy, such as triton (8.48

MeV), deuteron (2.2 MeV), formed via final-

state coalescence, are sensitive to the local
nucleon density [3].

Ly ‘ o AN A L 4
Yatp, I\ Pddp,) \Mdip) T\ P dPp,

aliiail By o« V4

» The coalescence parameter, By, reflects the local nucleon

density
» In thermal model, B4 « Vfl_A, V¢ 1s freeze-out volume [4]

beam

[3] Laszlo P. Csernai, Joseph I. Kapusta Phys. Reps, 131,223(1986).; [4] A.Z. Mekjian, Phys. Rev. C 17, 1051 (1978).
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Light Nuclei Production — Baryon Density FIuctuations‘;;;;

» In the vicinity of the critical point or the first order phase transition, density fluctuations
become larger

3 ([ 21 \*?
No =i Ny(n)(1 + Cpyp)

® — MoTerys
= 3
o — 32( 2\
N =2 (mOTeff) Ny(n)2(1 + An + 2Cy)

Cnp characterizes the neutron and proton density correlation.
When Cp, =0, N, - N,,/N5 = g(1 + An) [5].

» Experimentally, one can measure the light nuclei yield ratio to probe the QCD critical

point or first order phase transition
[5] K. J. Sun, L. W. Chen, C. M. Ko, J. Pu, Z. Xu, Phys. Lett. B781, 499 (2018).
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Time Projection Chamber (TPC)
v" Charged Particle Tracking
v Momentum reconstruction

v’ Particle identification from ionization

energy loss (dE /dx)
57 Il s v’ Pseudorapidity coverage [n| < 1.0

Time-of-Flight (TOF)

v’ Particle identification m?

> Excellent Particle Identification v’ Pseudorapidity coverage || < 0.9

»Large, Uniform Acceptance at Midrapidity
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Particle Identification
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Data Corrections

v TPC tracking efficiency
v TOF matching efficiency
v Energy loss corrections
v Absorption corrections

v Background subtraction

0 —
i & PO 9.377e-06 + 1.119e-06
— B & pl  -5.422e-05+ 1.634e-06
2 - ® . p2 41.91+ 0.90
% -0.02 — ‘.Z" triton p3 1.384 + 0.003
@) ’ !
o - ¢ AuAu 39 GeV, 0-80%
N
é‘)’f —004— D b3
- = 1+
- legL(pr) = Ppo + Py * >
[ Pt
_0'06 1 ?)\ 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1
0 1 2 3 4 5

p?ec (GeV/c)

TPC Efficiency x Acceptance

TOF Matching Efficiency

0.8

po 0.769 + 0.01801

p1 0.04503 + 0.04154

. p2 0.6462 + 0.2273
triton p3 ~0.5364 + 0.03647
p4 0.499 + 0.04657

Au+Au 39 GeV, 0-10% p5 0.1389 + 0.01622

cags ogrosPonytetagste SuRtyse SugongtotePosec enytont

- (pl )PZ
‘C . — —
0.6 Iy erpc(Pr) = po ¥ e ‘PT
: 1
£ —5*(pT—P4)?
¢ +p; xe Ps
1 1 1 1 1 1 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1
0.40 I 3 3 i .
P, (GeV/c)
triton po 0.7072 + 0.006302
p1 0.8519 + 0.08496
Au+Au 39 GeV, 0-10% p2 4809+ 1.114

< o o
~ o 0

o
o

_(p_l)Pz
eror(Pr) = po ¥ e PT

Dingwei Zhang

Quark Matter 2019, Wuhan, Nov. 4-9, 2019




T

d*N/(2np_dydp ) [(GeV/e)]

107

[6] E. Schnedermann, J. Sollfrank, and U. Heinz, PRC 48,2462 (1993).
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Transverse Momentum Spectra for 54.4 GeV
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Coalescence Parameters — B;
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% B; decreases from peripheral to central collisions and with increasing collision energy.
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Coalescence Parameters — BS, B}
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dN/dy Integral Yields
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Particle Ratios
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The Yield Ratio —Neutron Density Fluctuations
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% Yield ratio shows a non-monotonic dependence on collision energy in 0-10% Au + Au

collisions. A peak is around 20-30 GeV. [9] H. Liu et al. arXiv:1909.09304v2 [nucl-th]

*JAM model shows a flat energy dependence of yield ratio and disagrees with the data [9].
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>

Summary and Outlook

We present STAR results of light nuclei (d, d, and t) from Au + Au collisions at
VSnN = 7.7, 11.5, 14.5, 19.6, 27, 39, 54.4, 62.4, and 200 GeV.

Coalescence parameters, BS and B, are extracted for d and t, respectively. BY and

\/ Bs are consistent within uncertainties except for 200 GeV.

The thermal model can describe the d /p ratio but not t /p or t/d ratios.

The collision-energy dependence of yield ratios shows a non-monotonic behavior at

central collisions. A peak is observed around 20-30 GeV.

Study the QCD phase structure with more statistics in BES-II at RHIC (2019-2021) ...
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