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How was my research career started in this field?

* M.S. in Experimental Nuclear Physics e e
March 1998 - February 2001. _'
Thesis title: “Test of Thermal and Chemical Equilibrium 5 ol

at Freeze-out in Si+Au Collisions at 14.6 A-GeV”
(Advisor: Prof. Byungsik Hong)
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* Ph. D. in Experimental Nuclear Physics -
March 2001 - February 2006. T e

Thesis title: “J/W production at forward rapidity in \/snn
= 200 GeV Au+Au collisions”

(Advisor: Prof. Byungsik Hong) S (=
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* Also heavily participating muon
detector construction
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Starting from RHIC, moving to LHC
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« Since 2006, my research career
ABSORBER has been heavily engaged to the
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CHAMBERS heavy-flavour measurement in
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e~ 18 = constructions

* ALICE heavy-flavour
measurement, ALICE Transition
Radiation Detector (TRD)
construction, ALICE Inner
Tracking System (ITS) upgrade
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Introducing highlight of the research works

: dedicated to the heavy-flavour measurement and
relevant detector construction
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Why Heavy-lon Collisions?

* Quantum Chromodynamics By colliding nuclei at enormous energies, two
(QCD) works fine if you treat extraordinary accelerators — RHIC and now

one particle at a time and
when the ”scale” is high

enough (above several GeV/c).

- We want to understand how
QCD works for large systems,
systems containing 1000’s of ™.

particles occupying ”large”
volumes.

. We want to understand how
(nuclear) matter behave under

extreme conditions, under
extreme temperatures and
densities.

MinJung Kweon, Inha University

the LHC — are making little droplets of “big
bang matter”: the same stuff that filled the
whole universe for the first few microseconds
after the big bang.
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what happened in the early universe.
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Why heavy flavour?

®* Mcb » Nacp PQCD initial production
®* Mcp » TrRHICc,LHC hegligible thermal production
* 70 = 1/2mq (<0.1 fm/c) « taap (O(10fm/c)) witness of all the QGP

> “Calibrated probes" of the medium

0O 05 5 10
T [fm/c]

e
*¢* Initial production
- pQCD-NLO  <* Dynamics in QGP

*’» Hadronization

- MC-NLO - energy loss via radiative _
_ CNM effect (“gluon Bremsstrahlung”) - via quark coalescence and/
and collisional processes or fragm.

> color charge (Casimir factor) - hadronic rescattering

» quark mass (dead-cone effect) N D
> path length and medium density
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Measurement of beauty decay electrons

Beauty production is studied via the measurements of electrons from semi-leptonic
decays of beauty hadron in pp, p-Pb and Pb-Pb collisions.
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Measurement of electrons from beauty-hadron decays
in p-Pb collisions at /syny = 5.02 TeV and Pb-Pb
collisions at /sy = 2.76 TeV
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Measured B—e production cross section in pp %
collisions at 7 TeV & 2.76 TeV, published in 2013, 2015 azée

The ALICE collaboration
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Measured Rpa at 5 TeV and Raa at 2.76 TeV: published iriJuty*2017, JHEP 07 (2017) 052
We are now working on Raa at 5 TeV and cross section measurement at 13 TeV (close to final)
Beauty electron elliptic flow analysis is ongoing 7



Measurement of b-tagged jets (FKPPL project)

FKPPL ALICE-b project started since 2017
Main French and Koeran Institute: CNRS/IN2P3, Inha University
Project Leader on both sides: Rachid Guernane, Mindung Kweon

Separate b-tagged jets using track _ , _
counting method based on the track ..1adi Hassan's thesis

. : This Thesis
Impact parameter 0-Pb 7 = 5.02 Te
ged b-jets R=0.4 I 1<0.5

® B-jet production in pp and p-Pb

collisions measured
- Consistent with NLO predictions 1806 T Nt Jet Rt
0.4F [ syst unc. (DATA)
- Rppb consistent with unity 0.2F — POWHEG predictions
- Plan to request propose paper in 0 20 30 40 50 60 70 80 99 100

i P on e (GEVIC)
coming months

Outcome of FKPPL ALICE-b project to measure b-tagged jets
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Charmed baryon measurement: A¢, =c production in pp,
p-Pb, Pb-Pb collisions (FKPPL project)

e Charmed baryon-to-meson ratio probes o .
hadronisation mechanisms =, |4[ ALICE Preliminary E

< _ pp, {s=5.02TeV pp, Vs =7 TeV ]

e Baryon production measured to be larger than s . e 04 oney 1) -
expectations from MC generators 1.0f e PYTHIAS G001 o5, Moded ]

L === PYTHIA8 SoftQCD, Mode0
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- Colour reconnection modes within PYTHIA aim to
model hadronisation in multi-parton system

p-Pb, ifs,,, = 5.02 TeV
-0.96<y_  <0.04

- Colour reconnection modes qualitatively describe
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® Measure =¢ in pp collisions, extend to p-Pb collisions
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ALICE Inner Tracking System upgrade for Run 3 & 4

* The new ITS design goals:
* Improve vertex resolution
* High efficiency and pr resolution
¢ Fast readout: 50 kHz (Pb-Pb), 400 kHz (pp)
* Fast insertion/removal

Shieldipg room Shielding room interior = -
~ Shielding box interior

Chip test system
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* Inha university has been participated for chip R&D,

massive chip test and HIC module assembly
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Still things are interesting... ALICE

& R \
"If we take cats as our example, the fact is that they can adapt their shape to their container if
we give them enough time. Cats are thus liquid if we give them the time to become liquid.”

Calculated relaxation time, experimental time, the type of container, and the cat's degree of
stress

The conclusion? Cats can be either liquid or solid, depending on the circumstances
MinJung Kweon, Inha University 2019 Joint workshop of FKPPL and TYL/FJPPL 11



Thank you very much!



First B Measurement via NEW METHODS

DB—-e+X
= Measured inclusive electrons

cocktail of background electrons based on data -i}

B—-e+X

= Preferential selection of electrons from  rec. track
B decay via their large impact parameter

do ((cT)s ~ 500 pm, B meson mass ~ 5 greirr?;ry

GeV/) =B

do: Transverse impact

B tagged jet

Decay length

B had
= Secondary vertex A

reconstruction of Primary
beauty decay through Verex
electron + hadrons
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® photonic, Dalitz/dielectron decays of
mesons based on measured 1% n spectrum
and mt scaled spectrum for heavier

® direct radiation based on NLO calculation
e J/W and Y based on measurement
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QGP tomography with heavy quarks (for large systems!)

e Early production in hard-scattering processes with high Q2 atall p; for charm and beauty
* Production cross sections calculable with pQCD (18rge masses > Aqco)

e Strongly interacting with the medium

* Hard fragmentation = measured meson properties closer to parton ones

> “Calibrated probes" of the medium

Study parton interaction with the medium
— via radiative (“gluon Bremsstrahlung”) AE(e C..m,L)
and collisional processes
< color charge (Casimir factor) AE, > AL, > AE,
* quark mass (dead-cone effect) Might translate into a hierarchy of
“* path length and medium density nuclear modification factors

Ran™ < RanP < RanB?

A Medium

medium ®

— medium modification to HF hadron formation
“* hadronization via quark coalescence

— participation in collective motion

“ arzimuthal anisotropy of produced particle
MindJung Kweon, Inha University KPS Spring Meeting, April 20t 2017 14



Hard probes: medium tomography ALICE

® Heavy-ion (HI) collisions at LHC energies
QGP phase expected (lifetime ~ O(10 fm/c))
e Hard probes: produced in the early stages of the HI collision, traverse the
medium interacting with its constituents
= Transported through the full system evolution
= Efficient probes for understanding the transport properties of the

medium
® Observables
High pr particles, jets Relativistic Heavy-Ion Collisions partices dstbutions
Open heavy flavors
Quarkonia (J/, V, Y, ...) : .

NOTE: Hard probes not only give information about E=ZES

the QGP phase, but also about the hadronization ore.
phase (i.e. to study hadronization mechanisms like Gynamics | viscous hydrodyramics | freq streaming _
fragmentation vs recombination -Ds,...) c«Ofmle t~1fmic '

collision evolution

T~ 10 fm/c t ~ 10 fm/c
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