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Junlee Kim

Employments

Introduction: Research journey

Postdoc @ CH - Geneva CERN [ MNO |
[ |
Junlee Kim & 2024-04-01 & 2026-03-31
May 06, 2024 Postdoc @ KR - Jeonju [ MNO |

AIP meeting

& 2023-08-23 & 2024-03-31

PhD Student @ KR - Jeonju

& 2018-01-12 & 2023-08-22

o Personality: Muon https://scoollab.web.cern.ch/particle-identities
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Education

e Doctor of Philosophy,
Relativistic heavy ion physics,
Jeonbuk National University, AUG 2023

Thesis title: Understanding the nature of £,(980) with P
ALICE at the LHC . QERN
o Master of Science, /BNL *"ﬁé- ‘j-PARC
: : \V. PR
Particle physics, )
Korea University, FEB 2018 N ¢
Thesis title: Performance of new sampling calorimeter ‘ y. ]

modules in the KOTO experiment

o Bachelor of Physics in Education,
Division of science education, major of physics
Jeonbuk National University, FEB 2015

Junlee Kim Summer Student Program 4/39



RHIC

sPHENIX

RL
EBIS N

BOOSTER AGS

o Up to 200 GeV/A, sPHENIX, EIC
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J-PARC

J-PARC (Japan Proton Accelerator Research Complex) -
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Neytrino Beam |
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o Neutrino facility, World-best kaon beam intensity
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LHC

Large Hadron Collider

o World-best beam energy
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CERN

Site and Civil Engineering Mar Capeans
Engineering Katy Foraz
Theoretical Physics Gian Francesco Giudice
Accelerator Systems Brennan Goddard
m?w i Information Technology Enrica Porcari
Technology José Miguel Jiménez
Beams Rhodri Jones
Experimental Physics Manfred Krammer
Industry, Procurement and Knowledge Transfer Christopher Hartley
Human Resources James Purvis
Finance and Administrative Processes Florian Sonnemann

Associate Member States.
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Contribution to CERN
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e 1,000 MCHF to be associated member states
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CERN-ALICE

ALICE CERN Team Structure

Activities

Team Coordination
TL: L. Musa
DTL: W. Riegler

RC: M. Castoldi
EA: N. Gouriou

EP/AID

|

EP/AID/DA
SL: V. Chibante

’ Development & Support of O?/FLP system ‘

D -
GL: A. Di Mauro
DGL: V. Chibante

29 FTE

EP/AID/DC
SL: A. Augustinus

l Development & Support of new DCS ‘

EP/AID/DT
SL:A. Di Mauro

ITS2, R&D for ITS3 and ALICE3,
Beam Instrur ion

|

EP/AIO
Manag. & Eng. Support
GL: LM DGL: W. Riegler

TC team: W. Riegler

Technical Coordination
Resource Management

Distributed computing system
Development & support of 02/PDP

Physics Data Analysis, R&D for ALICE3
Development Analysis Framework

15 FTE
EP/AIP/IGTP
EP/AIP SL: L. Betev
Physics & Computing

GL: A. Morsch EP/AIP/PAP
DGL: P. Hristov SL: J.F. Grosse-Oetringhaus

38FTE () EP/AIP/SDS

SL: P. Hristov

02/PDP Simulation, Calibr., Reconstr.
Development & support of 02/PDP

(*) MPE + Doctoral + Technical, December 2023

e Doctoral Student Program projects: https://careers.cern/doct-projects
@ One Ph.D. student from non-member states in ALICE (Maria Paula)

Junlee Kim
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Job search

Dear Junlee,

Thank you for your interest in the postdoctoral position in the Heavy-lon group at Yale and for your
patience as we conducted interviews. We appreciate you taking the time and effort to apply and
interview.

After careful consideration, we decided to move forward with other candidates. We received many
strong applications for this position, including yourself, which made the decision very difficult. We
were very impressed with your qualifications and research and believe you have a bright future in
academia and research.

Thank you once again for your interest in our group. We wish you the best of luck in your future
endeavors and Postdoc search.

Best regards,

Laura

Laura Havener, Ph.D
Assistant Professor
Yale University
she/her/hers
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O Flow
o A few requests from ARC and PWG: done
o paper review ongoing: done
“Multiplicity and event-scale dependent flow and jet

O Light Flavor fragmentation in pp collisions at /s = 13 TeV and
o pp: multiplicity dependent production of fo(980) in p—Pb collisions at y/sNn = 5.02 TeV”
= paper proposal: accepted = paper submitted to JHEP (arXiv:2308.16591)
o p-Pb: “Observation of abnormal suppression of £,(980) O Jet
production in p-Pb collisions at y/sNn = 5.02 TeV” o Jet shape from two-particle correlations
= paper submitted to PLB (arXiv:2311.11786) = paper proposal: accepted
o Pb-Pb: preparation for Run3, code development etc O Service work: done

= 03 for £p(980) was measured o Luminosity measurement with PNU using LHC22q data

= more statistics is required to access high pr region O Luminosity: Running tasks for LHC23 data in HL
= Event plane and jet-axis dependent fo(980) production

O Development on the event plane determination in Run3
in Pb-Pb for 5 in Run3: ongoing

O SHINCHON project: ongoing
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Dear Kim,

The selection committee for Research Fellowship : Experimental Physics took place recently. We would like to inform you that your application
is still under consideration and we will get back you as soon as possible regarding the outcome.

We thank you for your patience.
Best regards,

CERN Talent Acquisition Team
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Dear Kim,

The selection committee for Research Fellowship : Experimental Physics took place recently. We would like to inform you that your application
is still under consideration and we will get back you as soon as possible regarding the outcome.

We thank you for your patience.
Best regards,

CERN Talent Acquisition Team

Dear Kim,

We are pleased to confirm your selection on the position of Research Fellowship : Experimental Physics at CERN and you will soon receive an
email from our Registration services (edh.system@cern.ch) tonight for you to provide necessary information in preparation for the administration
of your contract.

Please make sure you upload a copy of your CV in the EDH document,

Your appointment in the EP Department will start on 1st March 2023,

Once you have confirmed me the start date and sent me the necessary documents and | will send you your contract (please note that you are
expected to choose the experiment you would to join within 3 weeks after the start date of your contract).

Should you require a visa (non-EU citizens) - Please note that the procedure can take up to 3 months, depending on the consulate. We
recemmend you to discuss this aspect with your future supervisor when defining your contract start date. You should contact our VISA service
(visa.hr@cern.ch) 3 months before your start date.

You can find some interesting information about housing in France and in Geneva by clicking on the underlined keywords,

Specific information concerning your contract can be found at this link,

Your contract will start on the first calendar day of a month, Should your contract starting date fall on a Saturday or Sunday, or public holiday, your

first working day will be the first working day thereafter.
Should you need further information, please do not hesitate to contact us. We look forward to welcoming you!
Best regards,
Virginie
CERN Talent Acquisition Team
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Lifec@CERN

I

o -+ Exciting physics topic
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Fundamental force

FOUR FUNDAMENTAL FORCES

ELECTRO- WEAK STRONG
(GRAVITATIONJ (MAGNETISM) (INTERAC’HON) (INTERACTIONJ

v %J»e
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Standard model:

our understanding on the universe
*no gravity yet
Standard Model of Elementary Particles

three generations of matter interactions / force carriers
(fermions) (bosons)
| 1l 1]
mass | =2.2 MeV/c? =1.28 GeV/c? =173.1 GeVic? o ) =125.11 GeVic?
charge % % % 0 0
. an v (U c . @ H
o Three generations of quarks and leptons i * & * & [ ‘ ’
o Gauge bosons mediating interactions up charm J top J gluon J  higgs
e Photon: electromagnetic interaction =47 MeVic: =96 MeVic? =4.18 GeVic? 0 )
o W and Z bosons: weak interaction A d/ B s s b/ N ‘
e Gluon: strong interaction
. down strange bottom photon
e Higgs boson -+ W and Z boson mass
=0.511 MeV/c? =105.66 MeV/c? =1.7768 GeVic? =91.19 GeVIl:Z—w m
. -1 -1 -1 0
Photon: neutral electric charge - @ |® @ || @ |3
Gluon: color Charges electron muon tau Zboson | Lo
g ) T =)
Z <1.0eVic? <0.17 MeVi/c? <18.2 MeV/c? =80.360 GeV/Czﬂ L]J 8
°PL@® II® IO | @ |2
& Jectr o tau 2'9
electron muon u 8]
I'_I|J neutrino , neutrino l neutrino W boson V) E
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Quantum ChromoDynamics

a(Q)

0.35

03

025

0.15

0.1F

PTEP 2022 (2022)

= a,(Mz?) = 0.1179 + 0.0009
L

T T
T decay (N>LO) =
low Q2 cont. (N’LO) o
HERA jets (NNLO) — ]

Heavy Quarkonia (NNLO)
e'e” jets/shapes (NNLO+res) F=
pp/pp (jets NLO) e
EW precision fit (N>LO) e
pp (top, NNLO)

(@) = B e

g

Temperature (MeV)

! 1

0.05
1

August 2021

10

100 1000
Q[GeV]

First-order
«--- Phase transition

H
Critical

point Quark-Gluon Plasma

Hadron gas
Small
systems$

pg =0 Nuclei Neutron stars

Baryon chemical potential

o Running coupling constant exhibiting “quark confinement” (Q ~ Aqcp) and “asymptotic freedom”
(Q > Aqcp) originates from self-interactions of gluons.

@ The environment of high temperature and density, in which ordinary matters deconfine, is expected to

form Quark-Gluon Plasma. — Experimental reproduction with relativistic heavy ion collisions

Junlee Kim

Summer Student Program
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The early universe

Dark Energy 2 s e final detected
Accelerated Expansion Relativistic Heavy-Ion Collisions
Afterglow Light

particles distributions|
Kinetic
Pattern  Dark Ages Development of

: freezs
380,000 yrs. / Galaxies, Planets, etc.

Hadromxmm/
Initial energy
der

SO0 e Aa2s

Quantun
Fluctuations

1st Stars p
about 400 million yrs. egun ibrium

lynamics viscous hydrodynamics \ free streaming
Big Bang Expansion 1 collision evolution | - -

T ~10 fm/c T ~10%5 fm/c

13.7 billion years t~0fm/c T ~1fm/c

@ The evolution history of “Little Bangs” has much similarity with the Big Bang that created our
universe.

Junlee Kim
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Relativistic heavy ion collisions

| I—

’ Initial conditions |

‘ Partonic matter — QGP ‘

Time
’ Kinetic freeze-out ‘
‘ Initial high Q? interactions ‘ ‘ Hadronization and chemical freeze-out ‘
e Hard probes from initial hard scatterings with high Q?

Junlee Kim

o Geometry of initial collision and its evolution signifying QGP as near-perfect fluid
o Freeze-outs: final-state particle distributions

Summer Student Program
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Collectivity

@ (b) (€)
Py

S . A 1
Collective interaction " y

o
v

,\ - Coordinate space: Momentum space:
’ »/ X initial asymmetry final asymmetry
/ E9 X k _— (%)

o Initial collision geometry is determined by the impact parameter of heavy ions (g2).

o The evolution of QGP due to the pressure gradient (k)

o Final-state anisotropic particle distribution (vz)

Junlee Kim Summer Student Program
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Hadron gas to kinetic freeze-out

P Hadron Gas

Q

=]
o
o
N
o
o

=
(<}
=
7]
=
o
=
(]
(7]
©
=
o

Initial State

~0.2 ~10 ~20 Time (fm/c)

o Kinetic freeze-out: All elastic interactions between hadron cease.

e Hadron gas: Stage between chemical and kinetic freeze-outs, where the density of hadrons is high
enough to (pseudo-)elastically interact with each other, modifying their momenta.
o Regeneration: Combining the hadrons into a resonance at the early stage of the hadron gas
o Rescattering: Modifying the momenta of the decay products of the resonance, resulting in failure of the
reconstruction of the invariant mass of the resonance (dominantly observed)

Hac 23/39
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ALCE detector

Detector | Tasks
Triggering

Vo (2) Centrality
Event plane

ZDC (18) | Centrality
Tracking

ITS (1) Vertexing
Tracking

TPC (3) PID

TOF (5) PID

THE ALICE DETECTOR

a. ITS SPD (Pixel)
b. ITS SDD (Drift
c. ITS SSD (Strip)
d. Voand T0

e. FMD

i®

wmqmmbmmp
.
g2zdzgza
E

12. Muon Tracker

13. Muon Wall

14, Muon Trigger

15. Dipole Magnet
MD

17.AD

19. ACORDE

e Multilayered configuration for the high acceptance by capturing produced particles in each event

e High momentum resolution to reconstruct 2,000 particles in the same event

Junlee Kim

Summer Student Program
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ALCE 2 detector

Upgrade during Long

shutdown 2

Detector

Run 3

TPC
ITS

FIT
MFT

GEM

7 layers
Resolution
Trigger
Forward

e Continuous data taking with “Timestamp” — x30 in Pb—Pb and %800 in pp

Junlee Kim

Summer Student Program
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© HMPID | High tom: rice
adnifcaton bevcior

@ 1TS-1B | aner Tracking ystem - e Barel
@ 1TS-OB | imer TrckingSystem - Outer el

©  MCH | Muon Tracking Crambers
©  MFT | uon Forverd Tracker
@ MID | von ieriier

@ PHOS / CPV | Photon spectrometer
@ TOF | Tmeotrignt

@ To+A|T0 A

@ Tosc|m

@ TPC | Time Projction Cramber

c

@ TRD | Tenston Raditon Derector
@ Vo | vieo s Detector
@ 2DC| 200 Dearee Caorimeter
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Chemical freeze-out

JPCS 509 (2014) 012019

> 10°E 2mn — =

g ES Pb-Pb \[ghN=2.76 TeV E

o Chemical freeze-out: all inelastic ': 102 [adar b =

interactions stop, no deconfined partons. 5 E N W g E

o Relative particle composition predicted by 3 10 s 3 —

statistical thermal model with the = E . 3

; > E = 3
assumptions that s :

o Thermal and chemical equilibrium 1 E - v 3

o Conservation of charges such as electric o E

charge, strangeness, and so on. 10" - —

o Fits to the experimental data of dN/dy for c ]

different particles result in baryon chemical 102 3 =

potential (up), freeze-out temperature (T), F m Data, ALICE, 0-10% 3

3 B : ]

and the volume (V) of QGP. 10 : Statistical model e

o Overestimation of K*° due to: E — Fit: T=156 MeV, 1 = 0 MeV, V=5380 o e

o Additional modifications of yields after 10* E ... T=164 MéV,;j. =1 MeV ++_§

chemical freeze-out E i b I =

|

mr KKKKYS pp AZEQQd 3HHA
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Resonances in the hadron gas

o T
ke RN,
2 .
. . . © /M (x12.0) .
e Particle yield ratios of resonances oc 1 —| ALICE Preliminary
. . - = H  * pPb(Sy=5.02TeV
(short-.hved) to .the ground particle < f ' OPoPb(Em=276Tev
(long-lived) having the same quark < r KUK (<2.0) ] 0 ph-pb yam = 5.02 Tev
composition %  Xe-Xe |5y, = 5.4 TeV
e Decreasing trend of p°/m, K*°/K, and € *& b ALICE
A(1520)/A from small to large systems E . TN (08) | x pp f5=276Tev
o 7, =131fm/c 107 I{L* r —— = emf=7Tev
T+ = 4.2 fm/c r n T ¢ pPb gy =5.02Tev
A+ = 12.6 fm/c r A(1520)/A | ® po.Pb {5y, =276 Tev
e No suppression for £* /= and ¢/K * *+ Pb-PD 5y = 5.02 TeV
o Tex — 292 fm/c L ﬁ | + Xe-Xe {5y, = 5.44 TeV
T @ =*9/= (x0.06)
T = 46.2 fm/c m b STAR
o Resonances with short lifetime are much 102 - Yeefe-200Gey
suppressed in the hadron gas. Foo. @K (x0.05) ] ¥ Au-Au sy = 200 GeV
o Qualitative agreement with UrQMD I T T B EPOS3
afterbunner 0 2 4 6 /:136 P amp on
@Nch/dﬂﬂ —————— UrQMD OFF
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light scalar mesons
u — ds

T — ds PRD 15 (1977) 267
s(zon) ¥ .
Y Y suu usdd
L ® |4+ o
I+ 14
pud +
i o adiogn)
-3 i ois ods diss /5 SSluindd) s
— +—1; ® ; ' I - vddu I,
ods ous = L tud+d3d)ss 500)
2 — (u+dd)ss| (5
dia 2 V2 £5(980
-1 4 -4 - .- @ -4 - -
! sudd : . _sduu
(a) (b) (¢c)
o Quantum state of 07, which is chiral partner of 0~ ,
o Chiral partner of 7? States I S Mass (MeV/c®)
@ My, < m, < my, expected with ¢g config. ao (&> m) | 1 0 990

. k (< K) 1/2 | £1 | 630-730
0 My, < My < Mgy, Ma, expected with tetraquark config. o 0 0 990
o Consistent with experiments

o £5(980) mass solely well described in PHYSICS REPORTS g 0 |0 |400-550
127, No. 1(1985) 1-97
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pr-integrated yield (double) ratio to charged pions
PLB 853 (2024) 138665

2 T { T T T T ‘ T T T T { T

= La ALICE, p-Pb s, = 5.02 TeV n
= 'L = ¢ EPJC76(2016) 245 |S] =2 |
= | a1 KC°EPIC76(2016)245 |S|=1 il
@ Decreasing particle yield ratio of f,(980) to T\f - e  ,(980) .
the charged pion with increasing S 1.2 0 B ]

multiplicity. r Ceemn
o Dominant rescattering effects R & == |
o CSM overestimates yield ratio of the K** to I 1
charged pion due to the no consideration of i i

. . y.-CSM

interactions between the hadron gas and Fos g (ISI=0)/t g
the decay products of K*°. 0.8~ el i
¥ pro . . L - fy(|S|=2)im 7
o CSM calculations overestimate the ratio of r—qn E b
£0(980) to the charged pion yields because 0 6; — K%Y N
of no rescattering effects. L PRC 100, 054906 (2019) R
l L L L L ‘ L L L 1

2 25 3 i

[N _/dnC

ch — "i<0.5
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pr-integrated yield ratio to K*(892)°

0.3 ‘ —
ALICE, f /K°
f,(980) — TE'TC only

* —— pp 13 TeV Y,-CSM

—e— p-Pb 5.02 TeV fo(ISI=0) = f5(ISI=2)
no K'K” decay

ﬂ BES+BABAR

H—#

. 0.25
o Decreasing particle yield ratio of f5(980) to

K*(892)° with increasing
o Both particles are expected to experience
rescatterings
o One strange component for K*(892)°

o Strangeness enhancement for K*(892)° in small
systems

0.15

‘N

*0
/K x B.R.(f (980) — TrTT)
o
N

. . . . 0.1
e Ratio well described with assumed branching S e s e
ratio across different multiplicity classes 1
PR PR PR - PR
O'050 10 20 30 40
@N _/dn0)
ch [n|<0.5

https://alice-publications.web.cern.ch/node/10931
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Anisotropic flow

PRL 116 132302 (2016)

PRL 122 172301 (2019) R R Ty
c L ALICE Pb-Pb Hydrodynamics
[ ! - ; ] > 0.15F502Tev 2.76 TeV 5.02 TeV, Ref.[27] |
[ . ] Lo mv, {2, AnP1) O V{2, [AnP1} =vp{2, [An>1}
0.30r 2 11 bl | ev 2 a1} o vaf2 An>1}  =va{2 [An>1} |
025l €2k = v2 N IR} gl) B [ ovinbt 0 Vil P ]
020 ", fool2 ¢ 2 0 o 1 0.1 .
g TRan, SNEciid :
N & - 1 L
> 0.15+ A, — i
U+U — 35@ J
[ AutAu —e— %Q 1 0.05 —
CutAu~o~ W, I ]
0.10;  CusCa—is : % J ]
E d+A W i
E prAu—o— g IR I A R ]
| 1 1 1 1 1 1 " 1
011 0|2 ol,3 0l4 ol12F "V, v, v, Hl/yd_rrodynlamitfls, Ref[25] ' +—;
(N, )™ Baab T TR 3
1 . (b)_E
E L AT o E
o Expansion power increases with increasing multiplicity, o12 - E
which is proportional to the volume of QGP. & 1-1:+ .
1 €) 4
. . . - | | | |
o Relativistic hydrodynamic calculations support the fluidity GG 55040~ 50667650
of QGP. Centrality percentile

Junlee Kim Summer Student Program 31/39



Searching for the origin of collectivity

PRD 69 (2004)114010

JHEP 05 (2021) 290 2 T
8T T T T T T T T T T T T
® ALICE Near-side pp /s =13 TeV J
0.06 [ B=== PYTHIA 8 String Shovingg=3; T 0-0.1% I/ y .
. “““PYTHIA 8 Tune 4C 7/
8 0.0a] TRELSAS o 4
[ Leading Particle —— Jet, anti- - -
§ 0.04 7] <09 R=04 \n'\<o.4 /'g”
-

0.02

e

i

E
* ~
- ~

0.00 | [yl oo gy 1 3 1
° 16<|An <18 p pgpeer <8
'% 25k 1 < Pruiglassoc) < 2GeV/c ,,/,’ - ) ;;a’ ] N
o —— - fa’A,A —-_-_—'—” _ o l—:
0.0 T T T ] ~

0 3 5 7 9 1320 O 10 20 30 40
P min (GeV/c) Pt (Gev/c)
. . . - . 0
o Constraints on the impact parameter in pp collisions with 0 1 2 3

hard probes to engineer the impact parameter

e No significance so far owing to poor statistical uncertainties
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Event plane determination

o Flow coefficients can be extracted using the reaction plane of ),

° vn = (cos [n(p — ¥n)])
e Not possible to access ¥, in experiment.

o Alternatively, the event plane (¥,,) is reconstructed for n-th modulations using the @Q-vector
o Qno =) ;wicos(ny;) and Qn,y = 3, wi sin(nep;)

e w;: weight factor of each component, detector amplitude or pr (v, x p1)
o Gain equalization for FIT

o U, = (1/n)arctan (Qn,y/Qn,z)
o v9b* = (cos [n( — ¥n)))
@ The resolution of the event plane can be calculated with 3-sub event method

° = (cos(n(¥4 — ~ (cos(n(¥p — W) (cos(n(¥7 — V)

R = (cos(n(TA — ) \/ (cos(n(TB — TT)))

o Individuaé booking for {cos(n(¥# — ¥E))), (cos(n(¥4 — ¥T))), and (cos(n(¥E — ¥))).
o vpt =™ /Ry
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Q-vector corrections

LB e
o - . . .
2
o LHC23_zzh_pass3
@ The gain for each channel has been equalized. 1
e Scatter plot of Qn,» and @Qn,, would be
symmetric and centered around the origin. 0

o Flatness of the event plane distribution
o In reality, (Qn,z, Qn,y) distribution is not
centered and elongated. -1
e Recentering corrects the center position
o Twist corrects the possible rotation
o Rescaling corrects the possible deformation

L L L L A L B B

o wi, weight factor: detector amplitude b A R correct

3 2 1 0 1 2 3
Qx
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Event plane distribution
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Event plane resolution
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Event plane in pp?
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o Additional shift correction applied (Phys.Rev.C56:3254-3264,1997)
e Small event plane resolution when correlating forward and backward detectors.
o FTOA-FVO0A results in resolution of 30%
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Longitudinal polarization along the beam axis

Large Orbital Angular Momentum @ é quadrupole structure of out-in-out-in

i

Reaction -
plane

P%Iarizagion

<
>

<

o Non-isotropic initial geometry causes vorticity of the medium.

o The vorticity can be accessed with particle polarization. ST b

e The longitudinal polarization is modulating in the azimuthal angle relative to the reaction plane.
— Local Polarization
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Polarization measurement in Run 3

o
@
N

o

002+ v
L p,> 05 GeVic ]
0.0151- bI<05 m
r A+N ]

r —+— ALICE, Pb-Pb 5.02 TeV B
0.01—— ALICE, Pb-Pb 5.36 TeV ]
0.008]— r
[ ja—

[ . § + ]

[ . . : ]
D;”’ """ - R e PR b

I T B S N SR B
0% T"0 20 30 40 50 60 70 80

Centrality (%)

0.01

0.008

0.006

0.004

0.002

[ | <0.5

A+N

[ —+ ALICE, Pb-Pb 5.02 TeV, 30-50%
[ —— ALICE, Pb-Pb 5.36 TeV, 20-60%

[ = —— ]
|- —— .
L T T e 4
s e —
I I B B B T

1 2 3 4
pT(GeVIc)

@ The polarization increases with decreasing centrality — dependence on €3

o No significance pr dependence of the polarization

o Comparable with each other, uncertainty to be more precise with improved A efficiency
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Summary

Congratulation on your onboarding@CERN

e Join all programs as many as possible!

Quark-Gluon Plasma: interesting research topic
o Properties of near-perfect fluidity

e Modification of particle distributions

There are still a lot of missing points

@ Welcoming you to join this game
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