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KoALICE

@) Team Leader Appointment of a Team Leader and Deputy Team Leader from an
2

Deputy Team Leader Institution collaborating In an Experiment or Project Te a m a C C 0 u nt r e g i St r a t i O n

This appointment form Implements the Instructions set out I the document “Responsibilities of the Home Institution, the CERN Team
Leader and the Safety Correspondent”, regarding the Team Leader and the Deputy Team Leader(s).

: web.cern.ch web.cern.ch/fil Inst CERN TL SC ilities.pdf herel “the °
document”.,
To be completed by an authorized representative of the institution collaborating In an experiment or project I l l e a a a S e

Project ALICE
Sungkyunkwan University

Full name (name as used for scientific publications)

Suwon City South Korea
Town Country’
Authorised Kang Dae Joon
representative Name First name

Head of Department of Physics

Position held in the Institution (e.g. Head of Department/Head of Administration)

1 have taken note of the Institutes’ responsibilities and the responsibilities of the Team Leader and the deputies, as
described in the document, and hereby appoint the person(s) mentioned below to act on behalf of the Institution,
in the indicated roles. If applicable, this appointment cancels and replaces any previous appointments. «

MoU between
) the representative of the funding agency at SKKU

Name Firstname CERNId
I have taken note of the responsibilities of the Team Leader as descnbeg ; the document, and agree to fulfil them to the best of my abilities.

and the CERN Director for Research and Computing

15 Dec 2021
Date Signaturé of the
Team Leader startDate: 15 Dec 2021

1% Deputy Team Start Date:
Leader
Name First name CERN 1d
I have taken note of the responsibilities of the Deputy Team Leader as described in the document, and agree to fulfil them to the best of my
abilities.
Date Signature of the 1% Deputy Team Leader
2" Deputy Team Start Date: R
Leader
Name First name CERN1d

I have taken note of the responsibilities of the Deputy Team Leader as described in the document, and agree to fulfil them to the best of my
i

A minimum initial contribution of 50,000 CHF

To be completed by the spokesperson or the contact person of the experiment or project, for appointment of Team Leader and/or Deputy

Team Leader(s), only: __

— an annual contribution to the Maintenance and
Operation Category A

Team leader appointment



% Laboratory build-up @

KoALICE

Position Members
Team Leader Beomkyu Kim
Deputy Team Leader 1 Postdoc (recruiting)
PhD course Joonsuk Bae (15t March 2022)
MS and undergraduate internship Up to 5 people




% Laboratory build-up

KoALICE
2019 2020 2021 2022 2023 2024 2025 2026 2027
3 [FMAM3 3 [AISJOIND! 3 [FIMAIM3 3 AISIOIND] 3 [FMAM: 3 [AIS[OIND{ [FMAIM 3 [3 [AISIOIND! 3 [FIMAM3 [ JAJS OIND] 3 [FIMAM: 3 [AIS OINID{ 3 [FIMAIM 3 [3 [AISIOIND 3 [FIMAM3 [ JAJS OIND] 3 [FMAM [3 [A[S[OIND!

| | | I | Shutdown/Technical stop
Protons physics

k Long ShutdownZ(LSZ)] Run 3 \ Long Shutdown 3 (LS3)A Al b
ARRRNRARANRRRAREENY [ 5 5 1 ons

https://lIhc-commissioning.web.cern.ch/schedule/LHC-long-term.htm

Ultra-light Inner Tracking System 3 Forward Calorimeter Lol CERN-LHCC-2020-009

N o FOCaI-H
]
— FoCal-E

Cylindrical
Structural Shell

—>

Half Barrels

32 €M< 93
g-density in proton and Pb

nuclear modification at small x and Q?

Three inner-most layers replaced i i 5
ATICEPUBLIC.5018.013 P Jet quenching at forward in Pb-Pb
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Eur.Phys.J.C 81 (2021) 7, 630 (19 July 2021)
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ALICE Vs=5.02TeV
pp collisions

TXxxzwax

Txuax xxsEEEE
rREIIIIIIIINEREssEs

SEXEFEEEATTNY

Vs =7 TeV
Multiplicity estimation
F -3.7<n<-1.7and2.8<n<5.1

X xray
T Ty g rxa FAFFAF IS
T e

Vs =13 TeV

xxxi_
zxxy

35 L; - B 10-15
s 5 &
= Py ryry sy r e e B 15-20
%0 4 Py y y sy rr b R O X XXX XX XX XXX B 20-30
T ———— S—
3 5po vrrxes o *1 @ 30-40
= 40-50
D 2
;s & s0-70
I 3 70-100
1 1 1 1 1 1 1 1 1
—— 0 1 = 0 1 -1 0 1
n
Forward Multiplicity Estimator Midrapidity Multiplicity Estimator
/5 (TeV) Vs (TeV)
502 7 [ 3 502 \ 7 3
AG/OMB - (dN,p/dn)+uncorrelated systematic uncertainty=+correlated systematic uncertainty
0-0.01% 24.53+0.234+0.31 | 29.134+0.25+0.44 | 35.82+0.33+0.33
0.01-0.05% 22.42+0.21+0.23 | 26.274+0.23+0.30 | 32.21+0.29+0.29
0.05-0.1% 21.14+0.20+0.22 | 24.70+0.22+0.25 | 30.13+0.27+0.27
0.01-0.1% 21.714+0.20+0.21 | 25.40+0.22+0.26 | 31.05+0.28+0.28
0.1-0.5% 19.08+0.18+0.17 | 22.2440.19+0.20 | 26.91+0.24+0.27
0.5-1% 17.34+0.16+0.15 | 20.11+0.18+0.18 | 24.26+0.224+0.26
0-1% 18.50+0.17+0.16 | 21.55+£0.19+0.19 | 26.01+0.24+0.24 | 24.74+0.23+0.52 | 27.804+0.24+1.08 | 32.7040.29+0.60
1-5% 14.51+0.14+0.12 | 16.85+£0.154+0.11 | 19.99+0.184+0.16 | 17.66+0.16+0.29 | 19.974+0.184+0.56 | 23.214+0.214+0.40
0-5% 15.30+£0.14+0.13 | 17.80+£0.16+0.11 | 21.184+0.194+0.17 19.08+0.18+0.4 21.46+0.20+0.59 | 25.08+0.20+0.38
5-10% 11.93+0.11+£0.10 | 13.82+0.12+0.09 | 16.18+0.154+0.13 | 13.71£0.13+0.19 | 15.644+0.144+0.35 | 18.0340.174+0.33
10-15% 10.30+0.1040.09 | 11.894+0.114+0.07 | 13.7840.13+0.12 | 11.404+0.114+0.13 | 13.0640.124+0.26 | 14.94+0.14+0.27
15-20% 9.1240.09+0.08 10.49+0.10+0.06 | 12.01+0.11+0.11 9.81+0.09+0.11 11.2740.10+£0.22 | 12.69+0.12+0.24
20-30% 7.76+0.08+0.07 8.90+0.08+0.05 10.03+£0.10+0.09 8.0710.08+0.08 9.29+0.09+0.18 10.33+0.10+0.20
30-40% 6.34+0.061+0.06 7.24+0.07+0.04 7.95+0.08+0.07 6.30£0.06+0.06 7.30+0.07+0.15 8.03+0.08+0.16
40-50% 5.2240.05+0.05 5.9240.06+0.03 6.3240.060.06 4.98+0.05+0.05 5.76+0.06+0.12 | 6.18+0.06+0.12
50-70% 3.9440.04£0.04 4.39+0.0440.02 | 4.49+0.05+0.04 3.45:0.04+0.04 3.97+0.04+£0.09 4.0540.04+0.08
70-100% 2.42+0.0240.03 2.40+0.0240.01 2.54+0.03+0.02 1.69+0.02+0.05 1.84+0.02+0.06 1.80+0.02+0.05
0-100% 5.48+0.05+0.05 5.9440.06+0.03 6.93+0.07+0.06 5.484+0.05+0.05 5.9440.06+0.03 6.934+0.07+0.06
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JHEP 09 (2021) 211 (30 Sep. 2021)

" Jet reconstruction

Jets reconstructed in ALICE ITS/TPC(charged tracks) (In| <
0.9, 0 < ¢ < 2rt ), EMCal(neutral tracks) (In| < 0.7, A¢ = 110°)
Anti-k; algorithm with R = 0.4

Only accept jets within |n| = 0.25 (Full jet)

Minimum p cut = 0.15 GeV/c for charged particles
measured by ITS and TPC

Minimum cluster energy = 0.3 GeV for energy clusters

measured by EMCal 4
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JHEP 05 (2021) 290 (31 May 2021)
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KoALICE
2019 2020 2021 2022 2023 2024 2025 2026 2027
3[FIMAM3 3 ]AIS[OIND 3 [FIMAM 3 [3 [AISIOIND] 3 [FIMAIM3 3 AJS[OINID{ 3 [FIMAMA 3 [ASIOIND] 3 [FIMAIM 3 3 TS OIND| 3 [FIMAM: [3[AS[OIND] 3 [FIMAIM 3 [3 IS OIND] 3 [FIMAIMD [ AJS OINID ) [FIMAMO [3 [AIS[OIND

l | | | l Shutdown/Technical stop

L Long Shutdown 2 (LSZ)J ' Run3 Long Shutdown 3 (LS3) FIneOns pAyscs

Commissioning

T T [ T

° N eW d ata at d iff e r. e nt m e n e r. g i e S https://lIhc-commissioning.web.cern.ch/schedule/LHC-long-term.htm
Year  Systems, |/Syy Time L
Pb-Pb55TeV  3weeks 2.3nb '
2022 pp 5.5 TeV 1week 3 pb ' (ALICE), 300 pb~ ' (ATLAS, CMS), 25 pb~* (LHCb)
Pb-Pb55TeV  5weeks 3.9nb "
2023 0-0, p-O 1 week 500 ub_l and 200 ,ub_l
p-Pb 8.8 TeV 3weeks 0.6 pb ' (ATLAS, CMS), 0.3 pb~ ' (ALICE, LHCb)
2024 pp 8.8 TeV fewdays 1.5 pbfl (ALICE), 100 pbfl (ATLAS, CMS, LHCb)

» Reference papers from 2022 to 2024

=2 A dE ZE AFZAANIA (Vonn) Pb Pb
2022 g- (Pb-Pb) 5.5 TeV
2022-2023 OF A Z}-oF A A} (pp) 5.5 TeV
2023 A4-AF4 (00) 28|30 A R-AHA (pO) o]y
2024 FAA-FAA} (pp) 18T FR-E (p-Pb) 8.8 TeV

* QGP search in small systems 12
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KoALICE

Measurement of multiplicity
with full tracking
capability extended to
forward on the C side

Inner Barrel Outer Barrel

Inner Layers Middle Layers Outer Layers

Layer 0 Layer 1 Layer 2 Layer3 Layer 4 Layer5 Layer 6
Paial posision 22.4 30.1 378 1944 2439 3423 3918
(min.) (mm)
Radial position G 45 4 7k i A ?
tmax) (o) 26.7 34.6 42.1 197.7 247.0 345.4 394.9 v
Length (sensitive 971 971 971 843 843 1475 1475 Half-Disk 0 1 2 3 4 Full MFT
area) (""“) Inner radius (mm) 25.0 25.0 25.0 38.2 39.2
Psvuflu—x";‘l])idit.\' 195 +9.3 +90 415 414 +1.4 413 Outer radius® (mm) 92.6 98.0 104.3 130.1 143.5
_coverage z-position (mm) —460 —493 -5H31 —687 —T768
No. sensors 64 64 76 112 132 896

-3.6<n<-25
13
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KoALICE
e Normalization
o split vertices/pile-up
8 2 (=
biased sample (Ncontrib > 2) S r
o misalignment affects vertex finding = Bl
6
: —%—— doi:10.17182/hepdata.77011.vi/3
5_ .....
4: T —
3_ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
n
CINEL>O (jnl<1)
:| I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 II
-1.5 -1 -0.5 0 0.5 1 1.5
n

2 15 1 05 0 05 1 15 22 15 -1 05 0 05 1 15 2

" " 14
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KoALICE
Year  Systems, /Sy Time L.
2022 Pb-Pb5.5TeV 3 weeks 2.3 nb_l
pp 5.5 TeV | week 3 pl) ! (ALICE), 300 pb~! (ATLAS, CMS), 25 pb~' (LHCb)
2024 H’b 8.8 TeV 3weeks 0.6 pb (ATLAS CMS) 0.3 pb " (ALICE, LHCb)
pp 8.8 TeV few days 1.5pb ' (ALICE), 100 pb~ ' (ATLAS, CMS, LHCb)
AN B
t 1 4_
© L
Q -
< 1 2—
~ B
\ K3
—~ 10—
S
< 8
s B PYTHIA/Angantyr
P 6- Pb-Pb
© Xe-Xe
= 4 Cu-Cu
X 0-0
Al

lllllllll[lllllllllllllIIllllllllIIllllllIll

%

50 100 150 200 250 300 350 400 450

part

15
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Multiplicity-MC simulation
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pp Simulation at Vs = 39.4 TeV

INEL

12

dN_/dn

INEL

50

p-Pb Simulation at \'sy, = 39.4 TeV

NSD

6000
5000
S 4000
S
3000

P

2000

llllllIllllllllllllllllllll

Pb-Pb Simulation at |/s, = 39.4 TeV

Centrality
-4-0-5% 4-5-10%  +4-10-20% 20-30%
-%-30-40% 40-50% 50-70% - 70-100%

16
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KoALICE

ATLAS . 0~5<p?“’<50 GeV ATLAS p+Pb N 045<p:b<5 GeV ATLAS Preliminary 2<p?P<3 GeV 0AI(-)I<1:‘5;, ngR =13TeV
' N —_— 1 7/.—" . r At 4 B ~U.170
Is=13 TeV - N NE=120 Vsnn=5-02TeV, 28 nb™ " | ™\ N/>220 VSw=5-02TeV, 22 ub” -~ | (25-30)% 1< Dy < 2 GOV

Pb+Pb _~ \

W
\\
A

A
AR

\\\\\\\

C(An,A¢)
C(anA0)

trig

(IN,,) (N, /dAn

=EAA U FEA AFFANAA (Vann)
2021 FAR G 5.02, 8.16 TeV @E>
2022 FAA}-FA A 14 TeV
2023 Aba-Ats, FAATAE m7 P

17
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10%FT T
M ® S iJet axis
e J et axi 2! 3 Antiky, R = 0.4
e Q 102\5-55&‘ I, <025
i Pl o 0 ° e, 40<p,, <60GeVIc
=1 e
3 ol
2
] NS
Jt broading in QGP (Pb-Pb)?
m, K, proton, ... 10° i, (@eVie) !
:llg: ALICE Z—;:J:‘TE;%OZTW 10 ALICE waVs‘Tﬁs.oﬂev
jet '% o oo000g, \q:rgé.zs_ * “% = E‘E‘E& . :.y..-‘.”k’,‘_g; 0.4
€ lessa,, o Q I Wide In,/ <025
e 109 ++$+i}ﬂ Teo o e <80 GeVic
@ il e Svsscevnecl
Tl -e-_Q_ -9-0
@ proton o o e Sl
proton PO
$ 0l 4
g Oj
E Fo=egu)
i Ghiincitias Medium depedence of dijet
Jet = a quark or gluon . J
} : e : ' o 1 mass(vir Galft ) in Pb-Pb?
Important hard probe for QGP I (08Y1) j, , Gevi) y -
=2 A d= S=A AFFHANIA (/snn) A7 FA
2022 - 5.02 TeV it
2022 G-, E-e 5.02 TeV tho| A E Ak
2023 FAA-FEA, g 5.02 TeV oA E £2 o5
2023 FEA-F8A, - 5.02 TeV b-AE Ak 18
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Light flavour hadrons
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N

n

< EERREESS — — — 3
L - ALICE Work in progress B
2 p-Pb (S = 5.02 TeV = N
Q ? & 15(980) — n'm" (-0.5<y<0) ; — . T — I R N RN R NE RN RN RAR RN R
:I_ w0l o= Uncertainties: stat.(bars), syst.(boxes) DCA/\Danghters\\w ’( A By pz /g 1§_ ALICE pp \/E, =13 TeV, |y| <0.5 =
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F — ] . P ann" ‘ ]
T . e an=" ) 1 .- e —_ 0,= 0
(\IE ‘072? = 3 yrt -"" : A xy decay vert u g 10 E LLI;@ _.:'(1 530) ;:'(1 530) 3
S E R B \ Axy decay vertex DCA E daughters = il e g
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zZ = \ S 10°E e 3
= 0 E 1 35 =
o N = @ £(1385)* (0] S F e e |
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10° = : N —~ E = 3 r 1
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g f et ] 8 ol S 3(1385)'45(1385) =0l e R, . E
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“ i ] oo T E E
2 F e 8L = -
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E E VOM Multiplicity Percentile(%, o/oys, ) o 10F T T T t 1 T T t s
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[ 60-80% E [+50-70(2) x|70100  [o] INEL>0(MB) (x2°) w E ° ]
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z i oz | = 10k 5.5 =LAl E
. L . . L . L o E : g ma— E| g E L I . ® E
B e = = L L) SN + * g - ol
[ i f, in pp@5.02 TeV, This work 0 ol XIx " ] L L L L ! L L L L
F [JScaling Unc. f, in p-Pb@5.02 TeV, This work f 107 = = E 0 1 2 3 4 5 6 7 8 9
F * f,(980) o Charged Hadron F Q.C,:w PRC 91 064905 (2015) L 1 2 3 4 5 6 1 p. (GeV/C)
4 et oo tsToTolot il | p, (GeVic) T
£ T
Pacs :
AR S = — — ~
N 3,;T(éew¢)5 6 7 l\E‘T‘: 71] ZH ll’i-E B = 7:“ ;é"_ —%}:_6_}\1:!] Oﬂ L:I X] (\/ SNN) (lﬂi.'?_ _I_Z-“
2021 FAJ - F A A} 13 TeV »(1385)*, £(1530)°
OFAX OFA OFA
2022 FAZF-OF A A}, OFAI ARG 5.02 TeV f0(980)

2022

5.02 TeV

f0(980)
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b-jet with Al and the upgraded ITS

1398

b

jet and jet separation in QGP

b quark : excellent probes for the study of QGP
Produced before the QGP

Single source of production (hard scattering)
pQCD calculable

Can be tagged due to the long lifetime

~_ tracks b./.@[

light jet

ight jet

Run: 244918

Time: 2015-11-25 10:36:18
- . Colliding system: Pb-Pb

ALICE Collision energy: 5.02 TeV

u-quark jets c-quark jets b-quark jets

Gluon jets

20



% Longer term (LHC Run 4)
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KoALICE
2019 2020 2021 2022 2023 2024 2025 2026 2027
J|FIMA JJASONlDJF AN JJASON'DJF AM[]{J|A|S|OIN|D{] |FIMA] JJASON|DJF IAIM[J|J|A[S|OIN|D|J|FIMAIM[]|]|A[S|OIN[D{] [FIMA JJASON|DJF. Al JJASONIDJF. AM[J{J|A[S|OINIDY
| | | I | Shutdown/Technical stop
 Long Shutdown 2 (LSZ)] Run 3  Long Shutdown 3 (LS3) bkt
1 1 O LU fons

Ultra-light Inner Tracking System 3

Cylindrical
Structural Shell

—>

Half Barrels

Three inner-most layers replaced
ALICE-PUBLIC-2018-013

https://lIhc-commissioning.web.cern.ch/schedule/LHC-long-term.htm

Forward Calorimeter Lol CERN-LHCC-2020-009

N o FOCaI-H
]
— FoCal-E

32 €M< 93
g-density in proton and Pb
nuclear modification at small x and Q?

Jet quenching at forward in Pb-Pb

21
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Summary
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N\

Model / Data

: R AN UL 3= AFEHNIA (Vo) | [ =2 AA 9= =4 AFFHIIA (/onw)
s 2022 |- (Pb-Pb) 5.5 TeV 2021 FAAT 5.02, 8.16 TeV
s 2022-2023 s (*ggl)x}-‘g’éz}k(gp)} e 5-5IT§V 2022 FAA}-F 2} 14 TeV
12 2023 PAZAEN 82 FgA-AtA (p "7
: ‘ﬁw—————” 22 | DA (o) 1912 FHAE (o) 88 Tev U B il
[TE— - e AR 1j EEAA EE ZEA AFZAA9A (/snn) A FA
.. " . . 2021 FA-FA A} 13 TeV »(1385)%, E(1530)°
Publishing the ongoing subjects 2022 | PAR-FEA, PG 5.02 TeV fo0(980)
2022 b AL ok AR}, it 5.02 TeV £0(980)
Al research for the b-jet study EE A AE F5A AFFANIA (o) | A7 FA
] 2022 X 5.02 TeV j
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QGP search in small systems

Jet physics

Year  Systems, /Sy Time Line
2022 Pb-Pb 5.5 TeV 3weeks 2.3nb !
pp 5.5 TeV 1week  3pb ! (ALICE), 300 pb~! (ATLAS, CMS), 25 pb~* (LHCb)
2003 POPbSSTeV  Sweeks 3.9 ub_jl .
0-0,p-O0 1 week 500 b~ and 200 pb
s02a  PPPBSTEV 3weeks 0.6 pbj (ATLAS, CMS), (1.13 pb ! (ALICE, LHCb)
pp 8.8 TeV few days 1.5 pb~' (ALICE), 100 pb™' (ATLAS, CMS, LHCb)
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