view of KoALICE Experiment Group
in stage 4 & Future plan

Jin-Hee Yoon

Professor

Inha University



Participation : 6 universities + 1 Institute

et | new Institute

HIFE

!orea-CERN Symposium



Man Power

v’ Steady but little decreasing

PNU 12 9 6 4 7
GWNU 1 1 2 2
Sejong 2 2 2 2 2
Yonsel 12 10 12 7 7 9

Inha 7 10 12 11 12 10

Chonbuk - - 1 1 2 2

Total 34 32 35 28 29 32



Produced man power & Publications

2016. 8 : 4B (HAMICH) - 2014 :1/15

- 2017.2: SHIZ (HAMITH) - 2015:1/27

- 2018. 2 : S| (FAHEH), ZEH==(SAICH) - 2016:2/35

v MS - 2017 :4/33

- 2016.8: AU (RISt 2
AR ) 2018(128 = 7|&): 0/23

- 2017. 2 : Qjulian Yang, Dan Liu (% A|CH)

- 2018.2: UM, HX|AH, HGH, AT (2
Stll), ‘=, HEfZ (HAMICH)

- 2019.2: O| 4T (FAtCH)



+Achivements I - Papers
m Total Papers 42 (PA-paper: 8)

Data Analysis

Detector

Theory

m Pseudorapidity and transverse-momentum distributions of charged
particles in proton-proton collisions at Vs=13 TeV

m K*(892)0 and ®(1020) production in Pb-Pb collisions at VsNN = 2.76 TeV

m Measurement of electrons from scuu-ieptonic heavy-flavour hadron

decays in proton-proton collisions at sqrt(s) = 248 TeV ICE
m Measurement of electrons it vl ir p-Pb
collisions at VsNN = 5.02 TeV,
ade

m MAPS development for the ALICE ITS uigr

m Low-power priority Address-Encoder and Reset-Decoder data-driven
readout for Monolithic Active Pixel Sensors for tracker system

m Lattice NRQCD study of S- and P-wave bottomonium states in a thermal
medium with Nf = 2 + 1 light flavors

m Nonrelativistic lattice study of stoponium



+Achivements II

m Total Talks: International 219 + Domestic 29

m KPS (8), HIM (4), GRN (3), KoALICE
m ALICE PAG > PWG > Plenary > Physics Forum ~ 200 (~100 in 2015)

= ICPAQGP / JPS / NN2015 / ISLFT / LHC Era / IC New Frontier P /
QCD@LCH 2015 / TWEPP / QM2015 (3) / PLAC / ATHIC 2016 (3)

m 3 Masters, 1 SASS (CERN), 3IACs

m Press: CERN-SASS 13, Nature Physics 12

m Silicon R&D Infra + Industrialization
m Probe Card (EQ&G, NOTICE), Pohang PAL, Kyungju p-beam
m IBS Machine (250M) to be installed in PNU
m C-on Technology (200M): Machine R&D and Export to CERN

m FUREX: Wafer thinning and dicing (100M) — CERN tendering



Achivements | - Papers

mSince May of 2016

v 11 published articles

/ 4 accepted articles : 1 PC 2 o 1 6- l 0
v 12 submitted articles : 1 P’

m Sharein % : 2/27=7.4 %

m manpower : 25/1000 = 2.5 %




Principal Author

Physics Letters B

Volume 753, 10 February 2016, Pages 319-329

Open Access

Pseudorapidity and transverse-momentum distributions of
charged particles in proton—proton collisions at vs=13Tev

+ ALICE Collaboration™,

Correlated event-by-event fluctuations of flow harmonics in Pb-Pb
collisions at , /s = 2.76 TeV

ALICE Collaboration
(Submitted on 26 Apr 2016)

Accepted by PRL

Measurement of electrons from beauty-hadron decays in p-Pb collisions
at .,/syy = 5.02 TeV and Pb-Pb collisions at ,/sny = 2.76 TeV

ALICE Collaboration

(Submitted on 13 Sep 2016) SmeItted tO ]HEP




Achivements I

m Talks

v International outside CERN : 13 times

> ICNFP 2016 / Hard Probe 2016 / 7th ALICE ITS upgrade, MFT and
O2 Asian Workshop (3) / UKC 2016 / ISMD 2016(3) / Hot Quark
2016 / xQCD 2016 / J-PARC Workshop 2016(2)

v International @ CERN : 41 times
v KOALICE Regular Meeting : 3 times
> Every month :

> Total 31 presentations

m 2 Ph.D’'s &1 Master students
m ISMD 2016 : Chief LOC



Achivements I 10

m Silicon R&D Infra + Industrialization

v Probe Card (EQ&G, NOTICE)
/ IBS Machine (230M) to be installed in PNU (& 2%} &)

v C-On Technology (200M): completed Machine R&D and exported to
CERN to be installed at Yonsei Univ.

v FUREX: Wafer thinning and dicing (100M above) (2 & = A 2f A A}

m Collaboration with Tier-1 Center
v Regular Meeting between Manager and Users
v Every two weeks since 2016-6-9 : 8 times
v KIAF : Sunccessfully working comp. to CAF or GRID

v Error report & suggestions



=Scientific Achievements
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Focus on Jihye Song

a2

68(20)+11=79

by Virginia Greco. Published: 13 March 2017

CERN Caurier  Mareh 3017

News
- b
Luoa rpreted in terms of new
Wit M , and so far all results are in
me: isal d to probe h the SM expectations.
structure of the Wib vertex, which could be ics of the angy i
i ions f physi of top-quark from the
processes and thus allows d larger t13TeV,
' and of xis, and il i
vector couplings. third axi two, by
The goal of the sccond analysis wasto Using thi . the was or
pletely spin-den: I % M.
matrix of the top-quark-antiquark pair obscrvables fo the ﬁrqn-n: based on the
ction. i angular the leptons fromthe @ Further reading
of 15 independent variables, 10 of top-quark decays. The distril ATL 04.
which were never previously measured. corrected back. ATL 7.

ALICE studies beauty in the quark-gluon plasma

In high-cnergy nuckeus-nuclcus
collisions, heavy-flavour quarks
(charm and beauty) e proccd
a very short time scale in
ALICE {eital hard: - scattcring peocesses
and thus they cxpericnce the
cntire evolution of the collision. Such quarks
are valuable probes to study the mechanisms
of encrgy loss and hadronisation in the hot
and dense matter, the quark-gluon plasma,
formed in heavy-ion collisions.
“Toinvestigate these effects, proton-proton
tead (p-Pb

ace
) o= so2 e ae
« 0-20% - g = 276 e, <0
* 0-20% PP, B <2787 D 08

the p
respect to pp collisions at high transverse
momentum (p,), indicating that cold naclear
matter effiects are small. The observed
reduction in yicld at high p, in central Pb-Pb
collisions relative to pp interactions ca thus
beattributed to the presence of the hat and
dense medium formed in Pb-Pb collisioas.
This with

Fuudear modScaton lacr

the medium.
The larger suppression of clectrons from
both charm- and beauty-hadron decays

measured as a reference. Whilc the former

yparcd with the ¥
is consistent with the ordering of charm and

allows the study of heavy-flavour production beauty suppeession seen previously in the
when no medium is formed, the latter of prompt ) mesons (measured
i s fa b,Anﬁ)sz:wmmnmm.u
namely, n the initial state be hadron de d-rapidi
,. ime S e decays (reaured
the nuclcus. mxmdlhcmmn-memsmdmllm-k:
" B e Dbeauty quarks
capabilitics and track impact parameter x:plnu'dmns lhedll’ftn:rl lmpxx pmmpnelmh:cdkclnvcxp:mmdlh:
resolution of the Al.l(‘l-:da«mf parameter v for their
uubk decay length f
nmnmp.dny » Further reading
Tn:md) the predicted quark mass. Th fr
dependence of the parton energy loss, the heavy-flavour inp-Pb 104.
il cl and il show ion of JHEP1511 205.
CMS probes non-standard Higgs decays to tt
Recently, the CMS nggx d i irs of fermions Their very shoet

|

|
| updated search for a ncutral
up

fard
Vloal (SM. Inpartclar eptons have

twoleptons using 13 b
2016.

couplmgz ecsaths Higgs and fermions,

existence of the Higgs has been established

and important tool for
discovering new physics at the LHC.
oS

Yukawa

the CMSand

Higgstotr

LHC beam pipe before reaching the inner
layers of the CMS detector. Approximately
35% of the time, the T decays into two
reatrinos plus a lighter leptoa, while 65%
of e time it decays into a singke neutrino
and hadrons.  decays yicld low charged and

decays in 2014, Wit around 10

ATLAS detectors in 2012, the vast majority
of Hi

of 1.776GeV, x keptons

par
of the hadronic decays contain just one or

decay into pairs of basons. Obscrving

Jihye Song, Ph.D. student at the Pusan National University of Korea and member of
the ALICE collaboration, was selected with other seven young researchers over 300
poster presenters to give a flash talk at the Quark Matter 2017 Conference.

The flash talk session of the Quark Matter 2017 Conference - held in Chicago, February
5-11 - was opened by Jihye Song, Ph.D. student at the Pusan National University of
Korea and member of the ALICE collaboration.

She participated in the Conference with a poster on “Production of 2(1385)+ and =(1530)0
measured by ALICE in pp, p-Pb and Pb-Pb collisions at the LHC", which was one of the few
(eight over almost 300) selected for a short oral presentation. Quark Matter is the most
important international conference in the field of heavy-ion physics, hence giving a talk in
such occasion means getting visibility within the community. In addition, being chosen
among so many candidates is a notable achievement for a young researcher.

Jihye joined ALICE in the summer 2010 when she was a graduate student. She started
working in the VHMPID (Very High Momentum Particle Identification Detector) project,
which allowed her to gain the valuable experience of performing beam test on a detector
prototype. She also entered the CBM (Compressed Baryonic Matter) collaboration in GSI
and spent some time at the laboratory in Darmstadt.

by-event fluctuations of flow

Pb collisions at /5y = 2.76 TeV
= Collaborat on)

182301 (2018)

r2016

cular importance, innovation,

2 as often ¢ 5 th2 average Letter, and are
lestiznz wers o separate publication,
au0n about our journal and its history

(sl

Pierre Meystre
Edifor in Chief
Physical Review

ad, Ridge, NY 11961-2701



Scientific Achievements

v |ITS Upgrade Project

v' Mass Chip Test Set Up and Training

e

FAHCH ALICIA-2 ™ Nl CH COREA-YS-01

v’ Attract many Korean companies participating in this project!!
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Scientific Achievements

v =216 (FNAt =& 37
. ) nature @ ==

- SX|Y|, & Eur. Phys.J.C77,389
- XY, 7 2I& Nuclear Physics A 967,
920

erandfanelqays ALICE

- 2R 10
- et 17

- CERN L{ & 5074

Spin and charge partways

0 QUANTUM SIMULATION
/ H—II-A|_ 1DO:|; £|IA|- ZDO:I HHE Hamil(:(.)'ICcui‘;ﬂ,‘
TOPOLOGICAL PHOTONICS
Optical Weylpoints anc Fermi arcs

Nature Physics EX| =&, June 2017, Vol 13, No 6



Scientific Achievement

9th ALICE ITS upgrade, MFT and 02 Asian Workshop

26-27 June 2017 Search 0
HOTEL NONGSHIM, 2nd Floor, Emerald Hall

Asia/Seoul imezone

Overview The 9th ALICE ITS Upgrade, MFT, and 02 Asian Workshop will be held in Pusan, South
Timetable Korea from Monday 26 to Thuesday 27 of June, 2017
Contribution List The workshop will be organised and sponsored by Pusan National University(PNU) and

Registration Pusan National University Supercomputing Center. Both ITS-MFT and 02 Sessions will be
held in parallel on both days.
Videoconference Rooms
- : REGISTRATION AND ACCOMMODATION
Participant List

Workshop Venue and You can register online here
Travel Information

) - The registration fee will be due on workshop venue in cash, before the workshop begins
e The registration fee will be 130,000 KRW or 120 USD

Photos . ) .
it will contain:

» Workshop participation —
B wdw pusan.ac.kr * Lunches, Snacks and Banquet 207H 7I -Ill_} 65 % *niléi], 437Ij %ﬁ

it will NOT contain:

* Room charge of the hotel

Accommodation:

Room charge: 133,100 KRW (per night) (about 120 USD)

Payment can be made at the hotel front desk upon arrival at the hotel.
Please register by May 31st so that we can book your room.

During your stay, you will be able to enjoy a special hot spring, "HURSHIMCHEONG" at the
hotel.

Travel and Venue Information



Scientific Achievements

v’ Mass Chip Test : S=4tCH, @1SFCH, & M| CH
- S HAE &2 60,000 7H
- LHSE 4E7HX| 36000 7H(60%) = H
- o & HXY 6072 7H(10%) HAE 2=
- 2018 108 2t= O ™
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- 108 L2207 EE AEXE
- L 20|02 T AHI (M BHEN])QF cERN AHOJOf| 108 F A 2k 0l °H
- 108 Y =EHSZ A 08, LEH 4= K| 21570 =€ =87
- 20183 128 H = O F
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Scientific Achievements (2017.10.01 ~ 2018.02.28)

v =g :13(FNX =2 4)

- L|O{H}O|F0O} Phys.Rev.C96, 054906

- HX|H, MOl New Physics: Sae Mulli68, 189

- 201N EPJ Web of Conferences 164, 07006

v 98 .40
- =N et®| 67 (AuCEITS U oraﬁ
- L] 77 (KPS Fall meetir, @)

- CERN W{E 2771 (AuCE QA vieeting 2|)

, Ao, BRI (AL, M=, ZENT (2 AL



Scientific Achievements

v' Mass Chip Test : F4tCH, 215ICH, H M| CH
- S HAE &2 : 60,000 7N
- AETNX| 60% Of| MRS Lt & HIE XA} 7| A|
- 49 LTLK] 50% 2 Of A
. 20184 T EE= 50194 X FX| 242 O N

1% S22 QI5to] X[

v ITSHICEE & : B2 ALY, Q1S|HH
: OB 400 /2000 7}
HAISHA| QISICH 7t =L 0| 2 HH|(MIE Bte=X)2t 2E T A
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Scientific Achievements

(2018.03.01 ~ 2018.09.31)

v =& :PA paper 1Z4(JKPS, HS Bang) 2| ALICE Collaboration 14 ™
v R .S=2|2| 22, CERN meeting 877

- =M &3 157 (QM, ALICE ITS Asian Workshop, ICHEP 2018 2|)
- =L & 78 (KPS Spring meeting, HIM2018-05)

- CERN LHE 8771  (ALICE QA, !TS, FF, KOALICE, PWG, PAG 2|)

AL CONFERENCE ON PHYSICS

: 671 from KoALICE

HE:

20



Upgrade Project and Plan

v Mass Chip Test : H M| CH

- EHAE CfA&EF: 60,000 7 = CERN

— Pusan ; ; : ;
- %X 37,0007 HIAE 2t (Pnu+INHA 11,0024/ Yons&lF5, ooo7H) 61. 7% R
i : P/
» -/
I s8-8l kgl OWJ choﬂ e ﬂﬂMCT%

i

ol

2] AEH HIC I o= ]l

emergency back up plan®. = % gk : : : :
8110100 ] O SO SO SURPROURN SR

# chips tested

- X AR 90| (1200) E5& A=)
10000

- 2KH A AEEOl THA| (Tower Jazz) : 27570 QOITH, 108 E=+ &= 01|7§§/J /
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- FUREXS} MY T 7| 5 f/
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Date
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Upgrade Project and Plan

HIC Production Status - 20181010 updated

H|

Heavy lon Physics Experiment ALICE

Glue masks Carrier plates FPC Chips Not tested chips
Material Availability ~170 97(Including Sejung) 47 496(S) + 212(B) 4.5 wafers
BRO0031: [Pusan Pusan |QA tested Pusan i Sejung ||LBNL
sz :
' DB opened i
: : Check QA test :
AL000 result with expert :.--.5..|-.|!9.§
S Glue leakage
o |:|7 ®losi
R e 17 HICs ST -1 [  E=3csc A —
SRonusee Sejung (wire-bonding) Endurance testing || Vite(Bari)
ARDDDSE T B1
| AR000570 | T2 B2
[ AR000571 | Lot#3 T3 B3 AL000223
[ AR000572 | . i T4 B4
[Arooosrs (RN (1) I|: Crack on 1 chip Lo N | | acoooior [N ~ooo:s (N 13 HIC 0 HIC
e ALo0o71 Frc camaged Endurance tested || Giacomo Shipped HIC
Lot#1 Suresen,
| AROOGBA0 [ oyFrc |
(L2 I ctidormutevsll | I | IR | ot | Iissseist shortcircuit____ 3 HICs
- Vacuun;gl:a_k:)g;son FPC gripper Petra
Dry FPC Glued HIC Bonded HIC Tested HIC Not working HIC

.30.2018

PNU-INHA Meeting
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Upgrade Project and Plan

- ~89:7]7|52 LAHOINY
- o A EHAE U EY AT

- A% 207 HIC = E
+ 571 electric test/7tA| 25 &t2 . CERNC.E2 SE O™

o 77l electrical test 21 =

« 87l standby &

- 2o} 107H/wk 8 7t

- 20194 2&7HK| ~15071 HIC 2= M AF 0| 2 (38%)
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Status of Common Fund and cash contribution

item ~’15 paid ‘16 ‘17 ‘18 ‘9 Total Sum

A CF K’, K’ K, K’ KT s

B ITS cash KB oo B _

C | ITSinkind , K K K - -
B+C ITS total KB K K ~K ~K K
A+B Cash total 7 K, K. | K’ g - v

Contribution total KB, | kB | KRB, | T | e

CF (ALICE RRB-2013-125)

— Paid : 57.6 / 96.046 kCHF (60%)

ITS contribution(ALICE RRB-2014-104)

— Paid : 491.8 / 976 kCHF (75%)

*** Contribution for 2018 Will be paid soon. : 80/90% will be finished by the end of 2018,



KoALICE Curve

KoALICE Curves
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Plan for 5 stage
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