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Research A：b quark at LHC
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◦ Relativistic heavy-ion collision

◦ Au+Au / Pb+Pb at 𝑠𝑁𝑁 ~ GeV/TeV

◦ A little bang

◦ Extremely hot and dense

◦ Formation of quark-gluon-plasma (QGP)

◦ Heavy flavor quark

◦ Produced via hard scattering at early stage

◦ Sensitive probe to QGP properties

◦ b quark

◦ Small production cross section and hadronic decay B.R.

◦ A data driven method to study the b decay electrons

◦ (b → e) =  (c, b → e) − (c → e)

from data         open charm and J/psi from data + decay simulation

mc

Tc
102 1031 104

MeV

10

mu, md ΛQCD

TQGP

mbms

time

light quark

c, b quark

QGP

space

D, B

K π
e, μ X

A A

𝐵0 → 𝐷− + 𝜋+, B. R. ~0.1%

𝐵0 → e+ + νe + X , B. R. ~10%



Research A：b quark at LHC
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◦ Experimental observables

◦ Nuclear modification factor 𝑅AA

◦ 𝑅AA(𝑝T) =
1

𝑁bin

𝑑𝑁AA/𝑑𝑝T

𝑑𝑁pp/𝑑𝑝T

◦ A normalized relative yield between AA collision (w/ QGP) and the pp reference (w/o QGP)

◦ Driven by energy loss in medium

◦ Expectation: the higher quark mass, the smaller energy loss

◦ Elliptic flow 𝑣2

◦ Describing the anisotropic momentum distribution 

◦ Probing the hydrodynamic properties of the medium
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Research A：b quark at LHC
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◦ Results

◦ Nuclear modification factor 𝑅AA

◦ Energy loss in medium: b quark < c quark

◦ Consistent with mass-dependent energy loss scenario

PLB 777, 255-259

(collisional)                                (radiative)

Physics Letters B 832, 137249 (2022) 

Dongsheng Li, Fan Si (First Co-author) et al., “Charm and beauty 
isolation from heavy flavor decay electrons in p+p and Pb+Pb
collisions at 𝑠NN = 5.02 TeV at LHC”



Research A：b quark at LHC
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◦ Results

◦ Elliptic flow 𝑣2

◦ Strong deviation (4.5𝜎) from the Number-of-Consitituent-
Quark scaling hypothesis at 𝑝T = 3-7 GeV/c

◦ b quark is not thermalized in HIC at LHC energy

(in contrast to c quark, already thermalized at RHIC energy)

charm flows

beauty stays cool

Physics Letters B 832, 137249 (2022) 

Dongsheng Li, Fan Si (First Co-author) et al., “Charm and beauty 
isolation from heavy flavor decay electrons in p+p and Pb+Pb
collisions at 𝑠NN = 5.02 TeV at LHC”



Research B：Hypernuclei at STAR

◦ Hypernuclei production mechanism in HIC

◦ Nucleon coalescence model     v.s.    Thermal model

◦ Both qualitatively describe hypernuclei yields in HIC
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◦ A Powerful tool to distinguish between two models:

Multiplicity dependence of yield ratios

◦ Λ
3H and hyperon(Λ,Ξ) yield measurement in Ru+Ru/Zr+Zr

collisions at 𝑠𝑁𝑁 = 200 GeV at STAR

◦ Complementary to the ALICE measurements

◦ Consistent with the 2-body coalescence prediction

◦ The results will be shown at SQM2024 (accepted as a talk)
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Research B：Hypernuclei at STAR

◦ Observation of the Antimatter Hypernucleus ഥ𝚲
𝟒ഥ𝐇

◦ Measurement on yield, lifetime, etc…

◦ Main work done by the group at IMP, CAS 

◦ I found and solved a problem in their MC sample

◦ The Data-MC discrepancies used to be ignored

◦ Lead to 10-20% efficiency difference
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The vertex resolution was not set in the MC sample

The Kalman filter algorithm is applied in the calculation. Many topological variables were affected by this problem

I reported the problem before the release of this paper

arXiv:2310.12674

(STAR Collaboration) Observation of the Antimatter Hypernucleus ഥΛ
4ഥH



Summary
◦ Academic Performance

◦ Qualified for application

◦ Scientific Research

◦ Beauty decay electron at LHC (published)

◦ Hypernuclei measurement at STAR

◦ Production mechanism (preliminary)

◦ Observation of novel anti-matter hypernucleus (under journal review)
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Publication

First Co-author Physics Letters B 832, 137249 (2022)

Principal Author arXiv:2310.12674

Conference Online

the 7th China LHC Physics (CLHCP 2021), Nov. 25-28, 2021

STAR Collaboration Meeting, Feb. 27 - Mar. 3, 2023

Thank you!


