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Research A: b quark at LHC
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Relativistic heavy-ion collision M time e
AU+AU / Pb+Pb at /Sy ~ GeV/TeV K\f v
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,cb—=>e)—(c—e)

from data
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Research A: b quark at LHC

- Experimental observables

> Nuclear modification factor Ry

1  dNaa/dpT
(Npin) dep/de

> Raa(pr) =

o]

o]

Driven by energy loss in medium
Expectation: the higher quark mass, the smaller energy loss

o

pp ArA

> Elliptic flow v,
- Describing the anisotropic momentum distribution
> Probing the hydrodynamic properties of the medium

\" Ol
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A normalized relative yield between AA collision (w/ QGP) and the pp reference (w/o QGP)
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Research A: b quark at LHC
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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 \/syy = 5.02 TeV at LHC”
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Research A: b quark at LHC
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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 \/syy = 5.02 TeV at LHC”
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Research B: Hypernuclel at STAR

> Hypernuclei production mechanism in HIC
> Nucleon coalescence model v.s. Thermal model 34
- Both qualitatively describe hypernuclei yields in HIC

> A Powerful tool to distinguish between two models: iH
Multiplicity dependence of yield ratios
5 /?{H/S He - >:<10'G
AH/A Sg = = = o ALICE p/Pb+Pb — SHMV, = dV/dy
A / p o ALICE preliminary p+p . ?;'e“'r"n:’;;:g\”dy

STAR Isobar -— 3-body coal

- 2-body coal

> 3H and hyperon(A,E) yield measurement in Ru+Ru/Zr+2Zr
collisions at /sy = 200 GeV at STAR

> Complementary to the ALICE measurements

- Consistent with the 2-body coalescence prediction

o The results will be shown at SQM2024 (accepted as a talk)
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Research B: Hypernuclel at STAR
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> Observation of the Antimatter Hypernucleus *H <4 He 7
. - . - L T P
> Measurement on yield, lifetime, etc... E 3t He t A
> Main work done by the group at IMP, CAS w5 d
> | found and solved a problem in their MC sample = 1e 5ﬁA
> The Data-MC discrepancies used to be ignored 05 !
. . 1940 1960 1980 2000 2020
> Lead to 10-20% efficiency difference Discovery year
arXiv:2310.12674

(STAR Collaboration) Observation of the Antimatter Hypernucleus /i';ﬁ
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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
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Academic Performance
Quialified 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)

Summary

First Co-author Physics Letters B 832, 137249 (2022)
Publication [ i cinal Author arXiv:2310.12674
the 7th China LHC Physics (CLHCP 2021), Nov. 25-28, 2021
Conference Online - -
STAR Collaboration Meeting, Feb. 27 - Mar. 3, 2023
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