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mc ~ 1.3 GeV, mb ~ 4.2 GeV

Gluon PDF in necleus 
at the Electron-Ion collider

Kinematic range for nuclear PDF
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mc ~ 1.3 GeV, mb ~ 4.2 GeV

pictures from 
Cesar Silva’s slides

numbers from
A. Adil, I. Vitev, PLB649 (2007) 139



Study of heavy-flavor in heavy-ion experiments
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mc ~ 1.3 GeV, mb ~ 4.2 GeV

Response of heavy quarks 
inside Quark-Gluon Plasma

Hadronization of heavy quarks



Extreme conditions
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MAPS based vertex detector
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PHOS / CPV | Photon Spectrometer 
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HMPID | High Momentum Particle
                     Identification Detector 
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MFT| Muon Forward Tracker

10 Muon Spectrometer
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FIT | Fast Interaction Trigger 

ZDC | Zero Degree Calorimeter
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1 ITS | Inner Tracking System

 2 TPC | Time Projection Chamber

 3 

TOF | Time Of Flight 4 

TRD | Transition Radiation Detector

55 EMCal | Electromagnetic Calorimeter 
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ALICE ITS2

sPHENIX MVTX

STAR HFT



Monolithic Active Pixel Sensor (MAPS)
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Hybrid
:Sensor and readout electronics separated

Monolithic
:Sensor and readout electronics integrated

o Majority of currently used silicon detectors

o Can be optimized sensor and readout 
electronics separately

o Large power consuption and material budget

o Recently developed and used
(first generation for STAR HFT)

o Easier integration

o Lower power consumption 
and material budget
1.14% X0 à 0.3% X0



ALICE ITS2

8

5

2

11

11
 4

9

8

1

PHOS / CPV | Photon Spectrometer 

8 

HMPID | High Momentum Particle
                     Identification Detector 

9 

MFT| Muon Forward Tracker

10 Muon Spectrometer

11 

FIT | Fast Interaction Trigger 

ZDC | Zero Degree Calorimeter

7

1 ITS | Inner Tracking System

 2 TPC | Time Projection Chamber

 3 

TOF | Time Of Flight 4 

TRD | Transition Radiation Detector

55 EMCal | Electromagnetic Calorimeter 

6 

9

9

3

5 6

101010
1010

7 10

o 7 layers
o All silicon pixels
o Chip tickness

Inner 3 layers: 50 um
Outer 4 layers: 100 um

o Rate capability
~100 kHz Pb+Pb

Monolithic Active Pixel Sensor Technology
~13x109 pixels (pixel size: 29 µm x 27 µm)



ALICE Pixel Detector (ALPIDE)
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CMOS pixel sensor using 180 nm CMOS Imaging Process

o High-resitivity (>1 kΩ cm) p-type epitaxial layer (25 µm)
on p-type substrate

o Small n-well diode (2 µm diameter) è low capacitance (~5 fF)
o Reverse bias voltage (-6V < VBB < 0V) to substrate 

to increase depletion region 
(<30 ns charge collection time with VBB =-3V)

o Deep p-well shields n-well of PMOS
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ALICE Pixel Detector (ALPIDE)
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Fully integrated signal processing

o Front-end
shaping time: <10 µs
power consumption: ~300 nW/pixel (<40 mW/cm2)

o Multi-event memory: 3 stages
o Fake-hit rate: <1 Hz/cm2

o Triggered or consinuous readout mode

3 cm

1.5 cm

2 x 2 pixel volume

512x1024 pixels



KoALICE contribution to the ALICE ITS2
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o 8 institutions and ~40 members

workshop venue



KoALICE contribution to the ALICE ITS2
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PNU/Inha University Yonsei University

o Caracterization of Pixel Sensor Chip
o Chip production (thinning & dicing)
o Chip test
o Detector module production and test

The ALICE collaboration presents the

ALICE Industry Award 2020
to

C-ON Tech
NamdongGu Incheon, South Korea

in recognition of the exceptional commitment to the development of a high-
precision automated system for the mass production visual inspection and
electrical tests of the ALPIDE monolithic pixel sensor ASIC. The extraordinary
dedication of C-On Tech contributed to the successful production of the ALICE
Inner Tracking System and Muon Forward Tracker.

Chair of the ALICE 
collaboration board

Chair of the ALICE 
management board



KoALICE contribution to the ALICE ITS2
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Hybrid Integrated Circuit production

chip alignment

Glue FPC Curing

Visual inspection Electrical test

Qualification and endurance test



KoALICE contribution to the ALICE ITS2
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Development of detector alignment procedure 



Other activities

15~10 um impact parameter resolution at pT~1 GeV/c

ALICE ITS3 upgrade

Bent chip

o Sensor R&D

o Beam test data analysis

o Sensor characterization



Other activities
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ALPIDE Rebin



Other activities
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b-jet tagging and
detector alignment
in sPHENIX



Other activities
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Silicon pad sensor

o Production of silicon mini-pad sensor for PHENIX MPC-EX
o Interest in ALICE FoCal

ALICE FoCal



Other activities
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FAZIA experiment upgrade at GANIL



Toward EIC
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All-silicon tracker geometry 



Toward EIC
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o Discussion with the EIC Silicon Consortium on May/31
èCurrent R&D activity for the EIC is along with the 
ALICE ITS3 project

o We will keep searching for specific contributions 
for the EIC



Thank you!



ALICE ITS2
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Monolithic Active Pixel Sensor Technology
~13x109 pixels (pixel size: 29 µm x 27 µm)

27 cm

147 cm

40 cm

o Inner Barrel
3 layers: 12+16+20 staves
9 sensors per stave

o Outer Barrel
2 middle layers: 30+24 staves (2x4 modules/stave)
2 outer layers: 42+48 staves (2x7 modules/stave)
2x7 sensors/module


