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ALICE Upgrades — Layout and key systems

ALICE Upgrades

New Inner Tracking System (ITS)
e CMOS Pixels
—> improved resolution, less material, faster readout

New Muon Forward Tracker (MFT)
e CMOS Pixels
—> vertex tracker at forward rapidity

New TPC Readout Planes

X 50 rate capabilities

* 4-GEM detectors, new electronics é ¢

— continuous readout

New trigger detectors (FIT, AD)
* Centrality, event plane

Upgrades readout for TOF, TRD, MUON, ZDC, Calor.

Integrated Online-Offline system (0?)
e Record minimum-bias Pb-Pb data at > 50kHz
(currently ~ 1 kHz)

L. Musa (CERN) — Current R&D in the ALICE Experiment - Nov 2017

Installation in LS2
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ALICE
“| Outer layers ]
(OL)
| | Outer Barrel
(OB)
Beam pipe
| Middle layers
(ML)
=>» The ITS is constituted by :
- 7 layers; 3(IL), 2(ML), 2(OL)
- 192 Staves; 48 (IL), 54 (ML), 90 (OL) __
o
yggﬂ“ Inner layers | | Inner Barrel
r coverage: 23 — 400 mm 79y (IL) (1B)
Layer # 6 5 4 3 2 1 0
N. of Stave 48 42 30 24 20 16 12 3
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Stave Layout %

ALICE

EEE— Inner Barrel

Flexible PCB

_

Cold Plate

Space Frame

sensor side

Power Bus

2 X 7 sensors

QOuter Barrel

Half-Stave
Half-Stave
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ALPIDE — A novel CMOS Pixel Sensors for the ALICE Upgrade

ALICE Upgrades %

ALICE

R&D: CERN, CCNU, IPHC, INFN, IRFU, NIKHEF, RAL, Yonsey 1024 pixel columns AP come

NWELL NMOS PMOS D_D D_D D_D D_D Aliide

DIODE TRANSISTOR/ TRANSISTOR
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AN DEEP PWELL % Dg D Dg D Dg D Dg D signal processing
". _ J o L7 ‘: f i i f circuitry integrated
eh SDEDDEDDEDD§D in pixel matrix
. h
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v Epitaxial Layer P- L ; Y mag
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. . . Bias, Data Buffering, Interface
pixel capacitance 2.5 fF (@ V., =-3 V) = MIP signal ~ 50mV
, OB: 100um thick 130,000 pixels / cm? 27x29x25 um3
Charge collection time <30ns (V,, = -3V)
- spatial resolution ~5 um
= max particle rate ~ 100 MHz / cm?
g 1 fake-hit rate: < 10 pixel / event
5

L. Musa (CERN) — Current R&D in the ALICE Experiment - Nov 2017



Inner Barrel Layout

ALICE

Lot~ R\ ITS Inner Barrel Inner Barrel Stave
= ; > ‘ 3 layers

Aluminum (20.2%)
Glue (8.1%)
Water (11.0%)
—— Kapton (17.2%)
Carbon {23.3%)
Silicon {18.3%)
— Other {1.0%)

f A § | — :

| 9cmos pixel chip sensors, /|

Mean X/X0 = 0.276%

p C ) e e
| ) - 7 ¢_¢
AR Non conventional use of CFRP

high-rigidity high-stability

Inner Barrel
The mechanics of layers
assembled with dummy staves
L. Musa (CERN) — ALICE Jubilee - Mar 2018 ©

Half Inner Barrel



Outer Barrel Layout

ALICE

d
Mj . ITS Outer Barrel
4 layers

N
Half Outer Barrel %
The mechanics of
layers assembled with

dummy staves



Readout Electronics

Austin, Bergen, Berkeley, CERN, NIKHEF, Prague

ALICE ITS Upgrade

Detector Readout =» 192 READOUT UNIT

Inner layer (0,1,2)

0.6 (1.2) Gb/s high speed data,

80 Mb/s clock and control

1

(AT Data (960 Mb/s max)

Outer layers (3,4,5,6)
400 Mb/s high speed data,
80 Mb/s clock and control

connected to one stave

both for Inner and Outer I E g l

Barrels

Each Readout Unit is

Data (320 Mb/s max)

2015-16 Readout Components radiation test and selection

PR—

- ’ Readout Electronics

____________

Identical Readout Units
(RU) cover the full ITS
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Readout Unit vers.1

Characterization ongoing

Readout Prototype Board RUvO

Engineering Design Review (Jan 2017)

2017 Readout Prototype Board RUv1: system integration (DAQ, trigger and DCS), integration with services

Readout Unit Production prototype

Production Readiness Review

L. Musa (CERN) — LHCC Referees Meeting, Feb 2018

Jan-Apr 2018

= Apr 2018 Production & test May-Dec 2018



Overall ITS Planning (Simplified Global View)

ALICE ITS Upgrade

ALICE
2016 2017 2018 2019 2020

Development PRR Sensor Series Production Dicing + Test

Stave Develop PRR
Stave Mechanics

Hic and Stave [ Nov2017 >
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Development Production

EDR PRR

April 2020
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