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Hypernuclei physics

®Hypernuclei: bound nuclear systems of non-strange and strange baryons

® [n 1952, discovery of hypernuclei by Polish physicists
® Around 2000, observations of light double A hypernuclei Af{H and A/6\He

®Hypernuclei are natural hyperon-baryon correlation system

—— an probe to study the hyperon-nucleon(Y-N) interaction
®Strangeness in high density nuclear matter

®Connected with modelling of the EoS for the dense inner core of neutron stars
®Do hyperon exists in the neutron star inner core?

2022/3/27 P



~H lifetime puzzle

® ,3\H is characterized by a very small binding &*
g o . - = + =+« H.Kamada et al., PRC 57 (1998) 1595
= ~ 7~ \Haverage lifetime R.H. Dalitz, M. Rayet, Nuo. Cim. 46 (1966) 786
energy E -
|

400 — = . J. G. Congleton, J. Phys G Nucl. Part. Phys. 18 (1992) 339
| = = = A Gal, H. Garcilazo, PLB 791 (2019) 48-53

®B,=0.13 + 0.05 MeV

®Expect that the lifetime of AH will e T ——
approximate the free A lifetime

T S T S T T | i

- PRL 20 (1968) 819 PRD 1 (1970) 66 ] q ALICE
- PR 180 (1969) 1307 NPB 67 (1973) 269 Pb-Pb 5.02 TeV
I * NPA 913 (;013) 170 o
i 100 __ Science 328 (2010) 58 PLB 754 (201P 6;26:7 ore 054000
[ ]
®However, recent experimental - STAR

PR 136 (1964) B1803

measurements of ;H lifetime is shorter than -
the free A lifetime by ~ 30%. PLB 797,134905 (2019)(ALICE)

®Great difference between STAR and ALICE

2022/3/27 3



STAR BESII and FXT

® Hyper nuclei measurements are scarce in heavy-ion OO A A prvs ey way v
collisions experiments 3 10| cHH edd
"“%.- : . +f:He - *He, *Hle
® At lower beam energies, the hypernuclei production  ®E_ - s
is expected to be enhanced due to high baryon 10° \w N
density N
® STAR BESII and FXT — great opportunity to study hypernuclei :T I
production 10t N
» w0k NG - .
v 101 [ AT . 1..1..12 T 11113 TR
.3 10 10 10 (S (GeV)
g B. Donigus, Eur. Phys. J. A (2020) 56:280
£ BESII and FXT

Rest Mass of Nucleon H B
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FXT setup

The beam-going direction is the positive direction

V, vs. V, Distribution

——
- o

Fixed Target %

n =2 z=201m
°§ 1

EPD

Yellow beam _ “’;:—

pr— BN 4F

Beam pipe
Au-Target ~0.25mm thickness
' 4% interaction probability

WEST

ETOF
BTOF

®Rapidity conventions between lab trame and center of mass(CM) frame
®Yyi0= Ybeam/2 » Ybeam=— COSh_l[

®ycy = —(Ypap — Ymip)

2022/3/28 5
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Bad Run selection

Event level and tracking level selection

Get the Mean of each variable (<v>) as a function of Run Index

— 2
Get the Mean and Standard Deviation (SD) for the distribution of <v> from all runs 4 = Z(Tvi 1”)
Rejection Window : “|<v>-Mean| > 3*SD”

R o A

Repeat procedure one time after remove the first round bad run

pVvz Refmult vs runid primary Pt vs runld primary Phi vs runld
£ 5 ) E
5% E 105 - 2051 .05 .
20071 € S (RIS -
205
i 8 g —0.05F
200.6 i —h . E0.49f- .
70 ;.‘ s - P -0.1
. 0.48[= .
200.5[+ . N3 : w ~0.15[-
-
5 . 0.47} -
200.4}— & 3 . _polt
...( - - 0.46 [ ~0.25[—
2003}~ 3k 0.45- —0.3[-
-.( P L -0
200.2( .‘ I | | I | } 2_:“ | .\ | | | | 0.44’. '.- | | | | | | _0.35‘_ | | | | .l |
0 20 40 60 80 100 120 0 20 40 60, 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
runld runld runid runid
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Data set and cuts

®Run18 \/Syy =3.0GeV Au+Au  ®Event level cut:

®Trigger 620052 ®V.(0,—2) <1.5cm
®MB events ~“310M 0198 <V, < 202cm
O®Runl8 \/syy = 7.2 GeV Au+Au

®Track level cut:

®Tri 630052
e ®nHits>=15

®MB events ~ 150M

55 ®PID: dE/dx selection for Helium, |n,| < 3 for pion and
lRun1-9 \VSyn =3.22 GeV Au+Au e
MTrigger 680001

o i .
BMB events ~ 190M Topological cuts for reconstruction
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Particle identification(PID) at STAR

(a) 1 [ 3 GeV Au+Au Collisions

AN AL
.,
) R T
B e, L
SOy o u
Shptest L, g
7 Ay ot B -
S .t . s e 6 )
= Lt dos S - :
b G t & "He «
e} i 5] - ;
S b
o . o
;S TN
ety = -
v." B -
Aoz s O 0
L e o St IR e bl o)
* es o D) -t . 4
[ 20 50 O PN S -
=g, S ]
Sy e . o
WX B e v, -
LYY -
el il
et 2

NN
o
LI L
-
]

w
o
L L

N
o
T I | .

(dE/dx) (keV/cm)

0 T e Y o 1 2 3 4 5
p/q (GeV/c) p/q (GeV/c)

—
o
Ll ] I Ll ] ]

®TPC(dE/dx) and TOF(m?2)
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PID check

Check the calibration for daughter particles .

dE/dx

10°
60

hpnSigmaPion_tof

L Entries  1.522743e+09 |16 e
30 Mean x 0550 P 5 \ S . 3.22GeV
Meany 1.847 i ion_tof_py T e
20 Std Dev x 0.3369 bt E Entries 152274%::: 20 102
F Mean K
StdDevy 226 C Std Dev. 1.329
=
10 10° E 30
0 10° 10° E 20 10
10 B 10
10 10? e
r . E o
_20[ Plon b 00 - - . - : ‘5 ‘ . ! 1
B 10 10 /gl[GeV/
F p/lal[GeVic]
“af mass2<0.15 e S
Eo o L T e e T L 1
x
-
5
c hpnSigmaProton_tof 104
Entries  2.16224764+00
Mean x 1.167 s :
Meany 2z |, 10 T ; :
Std D 05787 D E ean % :
Std D:: ; 2513 E :\d Dev 1.24; 3 3 022 GeV 1 03
10 F
10° E
s g 102
10 r
10°
g E
Prot v "
10 10° =
EL Ll
0.73<mass2<1.03 L s P
o e b T e s T b e /lgl[GeV/c
0o 1 2 3 4 5 & 7 8 9 10 | plqlGeVic]
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Particle reconstruction

® Use the KFParticle package for particle
reconstruction

State vector ‘ Position, momentum and energy

r={xlylzlpxlpylpzlE}

C=<rrT>
| Covariance matr;x\
. : : D hannel
® Take parameters and their errors into account in - ecay channeis
reconstruction H SHe + ~, “H + p +m"
® Analysis cuts based on physical parameters normalized )‘{H ‘He + 1t~
by their respective error: 4He 3He + Pt
A
® yZ,,,: DCA of mother particle to PV in chi2 _
’;OPO. : A AHe ‘He+p +m
® ¥ orim: DCA of daughter particle to PV in chi2 7 7 _ B
® |/dl: normalized decay length anH AHe T, AH Tp T
AaH AHe + 1™
A,6\He ,5\He +p+ M
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Improve signal: cuts optimization

signal: embedding simulation

j 7.2 GeV H4L
background: rotational background from real data
TMVA overtraining check for classifier: BDT Cut efficiencies and optimal cut value
§ [ siohal (ostsdmpie) " || | 7 Signal (waining sampie) || - e T L =
E /) Background (test sample) | | * Background (training sample) . [Background efficlency | —— s//s+8 16 o
] - E 2 . ' : : 2
- — — - [
= > oal 112 &
1= g 0.8 C : vg;
13 2 r |
EE] KPP NSRS V. W A 1
EH ao E
13 0.4 -6
=t A\ -
Ja - é : ? I
1< 0.2 [—-For945si 5000 backgrourid-<; :
-3 '__e\?;ntsj tlsile maximum S/(S+B i \~\\ 12
. 5 | 14.6006 when cutting at -0.0061 : 1
0 g el S ol v by 1 n ] 0
-0.2 -0.1 0 0.1 0.2 0.3 -0.2 -0.1 0 0.1 0.2 0.3
BDT response Cut value applied on BDT output

®TMVA (Toolkit for Multivariate Data Analysis)

®Training on multiple variables based on the BDT (Boosted decision tree) method
® Cut choosing: blance of significance and efficiency
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Background reconstruction technics

® Rotational background: rotate daughter particle in transverse plane

® Mix-event background: mix daughter particles from different events
® For 3-body decay, e.g. for Hedl, mix 3He and pTU— pairs.

‘% - Au+Au |s,, = 7.2 GeV (year 2018) ‘% - Au+Au |s, = 7.2 GeV (year 2018) ‘g Au+Au sy = 3.GeV (year 2018)
Q [ . Signal candidates %ﬁ Q [ e Signal candidates 8 70~ STARPreliminary
800 __ Rotational background %ﬁ# © L _ Rotational background L « Signal candidates
"« Signal fﬂ# 600 * Signal ++ 60;—|\S/I_ix-e\|/ent background
L - [ « Signal
600~ 3 ﬁ*ﬂ 4 + M? op 4 He *
! AH + ﬂtﬂ# 400 AH : +*+ %&*‘w ++ 40 § ’ + &. i
L + i - | ! ++++ C
400 o : - 3 H o H
i * };ﬁ B i#* i3 53# 305 ' |+ 4{ + # ?H\ +
- i}*‘ 200 ' H’+ 20F . H,+ % ﬁ
r & ’ : i # 3 ﬁﬁw
T < IR
bt - T : y + } +
o ‘m:‘m o o & ¢ + # ++++++ +++ ¢ ++++ ++ H%H# +++ ++ 0 z...t,.“‘#: ¢¢¢¢+:++M 4 +++ ++ ++ ++ ++ + ++ gl + ++ 'H'+ H+ ++ ++ ++ 0 : Qo’-m..#t ++ HHﬁ#Hﬂ H +H + l * + Q +
1 2.&6 1 298 — é 111 3.62 1 3.88 111 3}9 111 3.52 1 394 396 -10— 3}9 392 — 354 - 396
Maye - [GEV/C?] Mo - [GEV/C?] Moye p [GEV/CY]
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Signal acceptance in CM frame

For FXT collisions,

° Yem = —(YLaB — Ymip)

o for 3GeV, yyp=- 1.05; for 3.22GeV, yp=-1.14; for 7.2GeV, yyp=- 2.03

—

10"

pT/(GeV/c)

A > o

w
T 1T 17T

Year 2018

Better coverage for Run2019 with iTPC
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05 0
yCM

—t
LI B R

Year 2019
3.22GeV YH 10

15
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Lifetime analysis outline

B Measure the signal counts as a function of L/fy

M Calculate efficiency as a function of L/fBy

B Correct the raw signal counts with efficiency from
simulation

BFit with an exponential to extract the lifetime
® N(t) = Nye L/Bret |: decay length

B Systematic uncertainties study

2022/3/28 14




Raw counts as a function of L/fy

An example of H4L @Au+Au 7.2GeV

(/2] i : :
§ 2001 ° Dpata | S+B:963; $:258.5432.6 §
(o] [ O Rotational background | S/VS+B=8.3 =
(&) - : s T 10°
150: ® Signal \E N _+_
- L/By:8~12 cm % : | _+_
10 t
coa o v b by by by by by n by v n buvay
3.88 389 3.9 391 3.92 3.93 3.94 395 3296 0 5 10 15 20 25 30 35 40 45 50
m.  /(GeV/c) L/Bylem]
invariant mass distribution in one L/Sy bin Raw signal counts as a function of L/Sy
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Preparation for efficiency ——embedding QA

Embedding technique:

> The TPC response to Monte Carlo(MC) hypernuclei and their decay daughters
is simulated in the STAR detector deacribed in GEANT3

> Simulated signals are embedded into the real data

Embedding QA: find MC settings that describe the data uncorrectly

hmevx_z Vz
Vz_mc Entries 855375 hvtxgood rccher‘lexZ A

o ean A i) Entries 144227 E i S
1830005 RMS _ 0.007214 geoo— Mean 200.6 45000 — Entries 189203
3 W 8 RMS 01212 = Mean 0.1201
16000 — 1400 40000 — RMS 0.1665

3 1200— 35000 — _
12000 E sz = Vz(ju C) - VZ(RC)

E 1000 30000

: s00F- 25000
8000~ =

| 2 —

: s00F- 0000
6000— =

F 15000 —
4000~ 400— -

F 200 10000 —
2000 =

N R B TR B B 8 - e — s000E"
200.685 20060 200.695 2007 200705 20071 200.715 199.5 200 200.5 201 201.5 202 0
Vz[cm] Vz(cm)
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Efficiency from simulation

® Embedding-data tuning:

® Tune the spectrum in the simulations to match the data

®Reproduce variable distributions in real data

“é’ 35:— -og 40~ "2 F -3 GeV signal "g 40: -3 GeV signal
= - g - :35 F -=3 GeV background 3 35% -=3 GeV background
Q 30— (o) 35 o 3i —3 GeV mc signal o] F —3 GeV mc signal
o o O 3 4 Osor
25 * data 30 < data 2.5:
- mc 25_ . E
20_— 20l Ul mc 2E + %% %%{}
15:_ E M 1.5¢ %} %
- {: + 15 15
100 + 10 -
g , L o + 0.5/
5 — F
: ‘ﬁ b ; %, 0
IIIIII ] l : l l - l e 0_ 1 1 1 1 l_._l 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 E 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1
05 1152253354455 15 1 05 0 05 1 0 05 1 15 2 _2F 2030 40 50 60 70 8Q 90 100
P (GeV/c) y X:Z %
CcM opo primary,p
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Fit lifetime

T3y = 221 + 15(stat.) + 19(syst.) ps
Tay = 218 + 6(stat.) + 13(syst.) ps

Extraction lifetime t from an exponential fit on
the corrected signal counts dN/d(L/By) vs. L/By

Tag, = 229 + 23(stat.) + 20(syst.) ps

10> ® s, =3.0GeV, STAR (2021) O - O YSy =3.0 GeV, STAR Preliminary
F ¢~$ O sy =7.2GeV,STAR (2021) [ F
—_— [ NN [ ‘ [ \\
TE - \(D\ - - Exp. fit } (p‘ - ¢\
2 *% e 9
= 10 — N 3 N -
& .o ¢ .
:L \\\ .\\\ b\
o N I
= % X 4
T 10°F 3 3 ™
25 3 4 4 \\¢
= H H He .
A A A .
10_4-_-...I....I....I....I I NI AT AN A AN AN N AN AR AR A | AN IN B AN BN BN A A A BN AN B BN AN A BN A AN AR A
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40 50
L/By[cm]
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Systematic uncertainties study

Sources taken into account: L AeS )
v yst. Err:.
> Imperfect description of topological I

S 30
o ™
a= 50

10°E
-

variables between simulations and real 4
data X#

o Imperfect knowledge in the real kinematic

distributions of the hypernuclei 20 st i i i i 1t
> Mismatch of single track efficiency between syst. uncertainty | H | 4H
SlmUIatlonS and data Analysis cuts  |{3.92%(4.25%

> Uncertainties related to the background pu ME P32 L7A%

subtraction technique

Tracking efficiency |3.27%|1.14%

Signal extraction |1.86% |1.68%

Total 7.60% |5.02%
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Eliminate stat. fluctuations from syst. errors

Eliminate errors due to statistical fluctuations:
Difference between default value and variation cut value:

A= Ifdefauh = Tyariation I
Statistic error on the difference:

_ 2 _ 2
Op = \/ l adefault avariationl
IfA > 0,),systematic err: o, = A? - oﬁ

For multiple variations of a variable:

(650) + (654 + ... + (a5in)?
osys,var = n

Total sys.err: add all systematic source in quadrature

— 2 2
6‘;;; - \/(GS)’S,VGI’I) + (GS}'S,VGI'Z) + e

2022/3/28

3GeV He4l syst. err:

B - default
280 - -e-caused by stat. flutuation
" 260—
& -
D 240(—
£ L
D 220
3 r
200—
C 123456 7 8 9 10111213141516 17 18 19 20 21 22
180_—
| T S T I S S SO T I T SO SR E TR S S R E SR S|
0 0.5 1 15 2
systematic uncertainty
(1) topo cuts 6.81%
(2) input mc 4.11%
() minimum nhits 3.38%
(4) signal extraction window 0.91%

20




Lifetime results

------ Dalitz et al (1966) A. Gal (2021) 3 4
?\ H e o 4A H | ® Theaveraged 3H and ;H
-~ Kamada et al (1998) . .
e ot ) lifetimes are both shorter than
.95 --- Hildenbrand et al (2020) El]il STAR (2021) ‘[A by 3 20%.
Ol A IEI— HypHI (2013)
STAR (2021) —+— H. Outa et al (1995)
i TE_ ALICE (2019) % S. Avramenko et al (1992) . The ;ll-He Ilfetlme |S CO"SlStent
| STAR (2018) __ i ilips, Schneps :
L ALIGE (2016 1 with former measurements and
g FUpH! (2079 Prem, Seinberg (1964 theoretical prediction.
O I STAR (2010) ——— | N. Crayton et al (1962)
E —i—o—— G. Keyes et al (1973) T 4'H
[t o Keyesetaqio) vereoe 4 ® 4 =0.85 % 0.07, consistent
—e— ! G. Bohm et al (1970) l AHe T4y, ,
| ° Phillips, Schneps (1969) 1" STAR (preliminary) A. (A'. Gal arXiv 2}08'101-'79’ 2022 )
) . pretminany with theoretical estimations:
° . Keyes et al (1968) J. D. Parker (2007)
Prem, Steinberg (1964) H. Outa et al (1995) 0.74 i 0-04
I|IIII|IIII|IIII|IIII|IIIII|IIII|IIII|IIII|IIII|IIII

100 200 300 400 500 100 200 300 400 500
Lifetime [ps]
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Motivation - hypernuclei yield

® |nvestigate hypernuclei yield e———
: : [ERBEmEE T | e | e e o e
dependence with energy to give ENEC I e Yo %o it ite iHe L
E 1 b B \ %10-2— r)0 2‘0 4'0 6‘0 8'0 1?0 1?0 1?0 16200
information on production e N
mechanisims T e .
®Little measurement at low collision £ o §d e vrem
" © o2 -~ Coalesc. (DCM) B T 10°
energles I _< . ;:{m) 12;10_3_'“‘::::;::::::::;
i : 0:"BR PtHor ) L3 Y e e 10°
®Expect e_nhancement of hypernuclei o) °H (f-ront) S .
production i rE . o s §"
4 4 SwlGeV] S S,
®lsospin effect: \He and yH R £, A GV

®Close A binding energy: PLB 714(2012)85-91
B,(1H)=2.22 + 0.06(stat.) + 0.09(syst.) MeV
B,(1He)=2.38 4 0.13(stat.) + 0.06(syst.) MeV
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Yield analysis outline

B Measure the signal counts in different y and pt 02—
bins g

M Calculate efficiency in different y and pt bins §:2-

B Correct the raw signal counts with efficiency =1
from simulation

MFit pt spectrum, get dN/dy

Do these procedures in different centrality
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~H pr spectrum study at 7.2GeV

Keep significance > 3 for each bin

S S
°107° °107°
il— E — Iy eXpo il— E — My €Xpo
B - B -
= 5¢ ‘;_._ B ""p"]"’z expo ‘;‘_._ B ""p*}’z expo
S E B A0 S 104
3 a5k i p, gaus S5 Ere p, gaus
e £ o [ sy ~boltzmann £ [0 “boltzmann
asE- 7.2GeV ‘H 107° s 10-50% 7.2GeV ‘H 107 0-50% 7.2GeV ‘H
3 - g - .
, 5; 10° 10°
= 1 £ £
2 I i
] 55 107 107
15_ E —y:-1.5~-1. E —y:-1.5~-1.
o5E 10" 107 - yi1.5~-1.25%10" 10°E  « yi-1.5~-1.25x10""
0 E - 1 t:drlgelw 1111 I L1 1 | I | I T I | T | 11 1 1 | 11 E y:-1.75~-1.SXI0-2 E y:-1.75~-1.5X10-2
e 10°E =+ y:-2.0~-1.75x10° 10°E =+ y:-2.0~-1.75x10°
i I N
'_ 1R 10—10|||||||||||||I|||||||I|| % 1—10||||||||||||||||||||||||||~l||.
Bad mid-rapidity coverage 0 05 1 15 2 25 3 "0 05 1 15 2 25 3
P P,
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+H yield study at 7.2 GeV

x10° x10°°
15 0-10% 10-50% 16
4 tH —>'He +
% ¢ AH AutAu 3GeV assuming B.R.=50%
Z 10 o*H Au+Au 7.2GeV 14
N o } *
A B +
5+ + T B + 2
ﬂ:h:F||||'||
-1 -08 -06 -04 . -08 -06 -04 -0.2 0
y/ly_mid]|

Bad mid-rapidity coverage @7.2GeV

2022/3/28

0-10% Au+Au
2 H Coaleoscence(DCM)
A ¥g< -1.5
<y<-1

XH—>4He+1t

assuming B.R.=50%

AY
II|' 1 IIIIIII| | 1 IIIIII| 1

102 10°

F [GeV]
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+He yield study at 3GeV and yHe / H ratio

:a 5; - = E
= - - — y:-025~0 E
é 4i T 1 — y:-05~-025 ’-":%'10_2; e HedL
Q_|— ; ;1)(;:‘;0.75~-0.5 ZI_ E 5 H4L
3 1o - g. 10_3§\g — H4L m, expo fit
2 e NI—1 04 ; 0-10% 3GeV
- " 3GeV }He e R o \
1:* 10% 051 -g'. 10_5 ,
C ;_bl/\ | | O-lp% C S EE\
ST R R N A O o5 1 5 2 ‘\"10‘6-5— \
Yem p,/A[GeV/c] > - \\
O 107: " y:075~-05 !
: . ) ; e y:-0.50 ~-0.25x10"!
AHe signal significance is not enough for yield study. 108 e 1;2
Fy: -0.25 ~-0.x10°
e : 10°¢
Hard to study yHe, 1H spectrum difference. S
. ; ] 3 10_10_ Il Il Il Il | Il Il Il Il | Il Il Il Il | Il Il Il
We check yHe / #H ratio in same pt and y bins. With 0 1 2 %GeV/c;‘
large errors, we can’t draw a conclusion. P,
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+He yield study at 3GeV and yHe / H ratio

g 5 3 — y:-025~0 - g
> C © 2.5 yihe S, of * HedL
Q L 1 = — y:0.5~-025 10 ‘¢
S - ' < g ° H4L
~ - B - y: <075 ~-0.5 —, af
o E I- 2 C 10-40% % 1 0 g — H4L mT expo fit
3 C AN 4[ 10-40% 3GeV
B -1 1.5 |_1 E
¥ 10 - o 0 :
2- 10-40% o N O N :>, 10°F
N 3GeV ‘He = - = 10°6¢L
1 10% 0.5 <
g - S 107L y:075~-05 ;
- P Lo NSRS S [T S W T NN W T SR SN N T S WA A R S S T
As ' oy b 0s 1 Gevics  10°8F VT 02510 \
Yem pT/ [GeVi/c] - y: <025 ~-0.x10"
107°
_1 0 1 1 1 1 | 1 1 1 1 | 1 1
107, 1 2

We hope for pt spectrum and yield differences for yHe and {H.
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Good acceptance at 3.22 GeV

p.(GeV/c)
L

3.22GeV 3

7\|/\\\\
95 4205 0 05 1
yCM

First look at 3.22 GeV without cut optimization
®Good mid-rapidity coverage
®Hopeful for yield study at 3.22 GeV
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To do: energy scan

BRun19 /syy = 3.22 GeV Au+Au
s GeV) | Epeam (GeV Year Collected
BTrigger 680001 VNN (GV) | Bleam (GeV) | sou t
e
WMB events ~ 190M 3.2 4.59 1.14 2019
: WA 3.5 5.75 1.25 2020
®3.22 GeV hypernuclei cuts optimization 3.9 7.3 1.37 | 2019 & 2020
4.5 9.8 1.52 2020
= Do AT 5.2 13.5 1.68 2020
®3.22 GeV centrality definition e Lot o 2020
®Request embedding for 3.22 GeV hypernuclei 7.7 31.2 H.m _2019 & 2020

®Hypernuclei lifetime and yield analysis
MORE DATASETS WAITING...

/ / 4
/ / /



To do: double A hypernuclei

Based on ;H, tH, tHe and ;He | Decay channels

reconstruction, we can reconstruct s1H, AxH 3H  SPHe+m, H+p +m"
and ,sHe in the mean time. AH ‘He + ™
AHe He +p + 1"
2He ‘He+p +m~
aH AHe+n ,3H+p + 1~
AaH AHe + 1~

ASHe AHe +p + T~
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Paper and presentation

®Paper

Xiujun Li et al., Temperature Fluctuation and the Specific Heat in Au+Au Collisions at Collision Energies from 5 to
200 GeV, Nuclear Physics Review 36(4), 395-399, 2019.12.20

STAR Collaboration, Measurements of 3H and {H Lifetimes and Yields in Au+Au Collisions in the High Baryon Density
Region, arXiv 2110.09513

®Presentation

Poster, CNPC 2019, “Temperature Fluctuation and the Specific Heat in Au+Au Collisions at \/syy = 7 — 200 GeV
in AMPT model”, China, August 16-20, 2019.

Poster, Quark Matter 2019, “Temperature Fluctuation and the Specific Heat in Au+Au Collisions at \/syy = 7.7 —
200 GeV from AMPT model and STAR”, China, November 3-9, 2019.

Talk, The 14t workshop on QCD phase transition and relativistic heavy-ion physics (QPT 2021), “Lifetime
measurements of AH and AH in Au+Au Collisions at \/syy = 7.2 GeV from STAR experiment”, China, July 26-30,
2021.

Poster, The 13t China Particle Physics Conference, “Lifetime measurements of iH and )‘{H in Au+Au Collisions at
Sy = 7.2 GeV from STAR experiment”, China, August 16-19, 2021.
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