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“AO1” Presentation Plan ﬁ

m ALICE Upgrade and Physics Topics (I) - K. Shigaki

- ALICE and research group AO1 overview
- research group AO1 status
- muon forward tracker status and outlook
- physics topic (1) - hadronization w/ charm
m ALICE Upgrade and Physics Topics (ll) - T. Gunji
- time projection chamber upgrade status and outlook
- LHC/ALICE upgrades status
- ALICE outlook and run plan
- physics topic (2) - baryon, (anti-)nucleus
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Quark and Hadron Hieralchies

Historv of the Universe

this workshop

star/galaxy formation

atom formation

nuclei synthesis

quark confinement
anti-quark annihilation
quark pair production

Big Bang
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m 5.0 TeV per nucleon-nucleon pair at CERN LHC
- 25 times higher than at BNL RHIC in U.S.A.
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Large lon Collider Experiment ﬁ

m the nucleus-nucleus collision experiment at LHC

-

o 8 e st

A Large lon Collider Experiment

| ALICE COLLABORATION

AS JANUARY 2018
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Research Project “A01” Members

= principal investigator Kenta SHIGAKI (Hiroshima)
- new forward tracking detector

= co-investigator Hideki HAMAGAKI (Nagasaki |1AS)

- data handling scheme upgrade

= co-investigator Tatsuya CHUJO (Tsukuba)
- grid computing core facility

= co-investigator Taku GUNJI (TOkYO)
- main tracking detector upgrade

m research collaborator Maya SHIMOMURA (Nara Women'’s)
- conducting experiment, physics analysis
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Where We Are at LHC

7.0 TeV proton beam p-p, p-Pb, Pb-Pb

LHC luminosity upgrade LHC high luminosity upgrade
ALICE upgrade_&dspeeding up ALICE upgrade
!
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7.0 TeV proton beam
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Upgrades for Run 3 (2021-2024) ﬁ

new inner tracking system

- 7 layers of MAPS silicon pixel detectors

- precise measurement of displaced vertices
m to separate charm/beauty mesons

new TPC readout chambers
- GEM technology with no gating grid
- ~100 times higher data taking rate (50 kHz in Pb Pb)

m continuous readout without triggering

Muon Forward Tracker (MFT)
integrated online/offline data handling (02)

W), mEAY ERFEARS
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m two interesting regimes of quark-gluon phase
- exploration on QCD phase diagram
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s hew opportunity via muons at LHC (and above)
- not too forward for “central” physics
- technically forward enough for muon measurement
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Muon Forward Tracker (2021-)

m premse vertex and |nvar|ant mass measurements
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Upgrade Activities Halted (Resumi

m detector components removed and ...
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3/12/18 21/12/18 15 |:|10pen L3 doors

24/12/18 5/3/19 52 :ll Bring TPC to SXL2

6/3/19 4/2/20 240 L h TPC upgrade
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m 2.45< -N < 3.6
— —2=460-768 mm

m 0.4 m? of MAPS silicon pixel sensors
- 28 um X 28 um pixel
- 0.35% X, per layer

m 10 sensitive layers Do
- 5 double sided disks

Disk 4

Disk 1 (z=-76.8 cm)

AT
ARRI
Bist ok .

36<n<-245

m precise vertexing capability for forward muons
~m Pb-Pb ~50 kHz, p-p ~200 kHz

rii EBAY BRTERRAL
COREE*U 2020/05/28 ALICE Upgrade and Physics Topics (I) - K. Shigaki 12/21

\\\\\\\\\\\\\\\\\




MFT Structure and Elements rﬂ

m chip (936)/ladder (280)/zone (80)/half plane (20
/half disk (10) + PS unit (2)/half MFT (2)/MFT (1)
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Motomi Oya (HU grad. student) Yorito Yamaguchi (HU)
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m activities at CERN now restarting
s installation into cavern hopefully in 2020/10
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ALICE Computing Grid Activities

m resource allocation required to ALICE Japan
- CPU 18 kHSO06, storage 2.0 PB (as of 2020)
s enhancing Tsukuba T2

- more worker nodes, storage, band width
= 168 TB RAID added

m 10 Gbps fiber connectlon to SINET5 via Hepnet-J
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Hadronization Probed with Charm

m baryon/meson ratio higher in pp, pA than e*ec
s seemingly non-universal fragmentation
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m color reconnection?
m statistical hadronization model?
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Comparison to Models

m consistently explained with:

- fragmentation + coalescence
- statistical hadronization model
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Charm (and Beauty) Flow

s J/Y (2 charms) < D (1 charm) < m (ho charm)
m beauty < charm
= ho indication with Y(1s) (2 beauties)
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(Interim) Summary and Remarks

s deconfined quarks: most fundamental hierarchy
- only by high energy nucleus-nucleus collisions

m ALICE at LHC exploring quark physics frontier
m preparation toward upgraded runs (2021-)
- X 100 higher rate for rare/hard-to-trigger phenomena

s well on track till COVID-19 pandemic
- major Japanese contributions on MFT, TPC, CRU, etc.

- mostly offline activities now; hopefully recovering

m finer harvests, e.g. charm/beauty, to come soon
- unique laboratory for hadron physics as well
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