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ALICE at the LHC
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ALPIDE and lead people

Our team: since 2019 — Bogdan Blidaru
— Pascal Becht
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Validation: MLR1
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ALICE 3: LHC 2035 - 2043

ECAL
RICH

Absorber
Magnet

Muon chambers

1600 mm

Outer Tracker:
up to 60 m? of MAPS ! = or

Vertex detector

e larger pixel pitch (50 pm)
e |low power consumption
e 1.6 mlong modules

LOTS OF FUN !!!

TDR in 2027
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65 nm Technology: Results from ER1

Maurice Donner
Master Student



65 nm Technology: Results from ER1 - Maurice

Single event latchup Goal

Characterisation of
65nm technology for
usage within ALICE
detector environment
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Readout for ITS2 Outer Barrel Modules

Bent Buttwill
Master Student



Readout for ITS2 Outer Barrel Modules - Bent

RP2040 uC Outer Barrel Module (OBM)

Communication via slow control 14 ALPIDEs in 2 rows of 7

e ALPIDE initialization
e data readout

N
0VGr

U@L O @ measurement

hitmap

Enables the use of OBM in tabletop
experiments and beam tests
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Material Budget Imaging

Simon Grof3-Bolting
PhD Student
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Material Budget Imaging - Simon

Frequency (normalized)

Multiple Coulomb scattering

—— Air

—— Nickel 165 pm

10 15
Scattering Angle [mra d]

ITS3 mockup

Calibration targets used to account for:

Non-linearity scaling
Momentum gradient (DESY testbeam)

Material Budget Projection at set Energy 2.4 GeV of the Small Sample

Highland formula:

_ 13.6MeV [1 +0.0381 )l
= Z | n
pcp Xy Xo .32

Material Budget x/X[%o]

X [mm]
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Front-end pixel grouping for the
ALICE 3 Outer Tracker

1 q = ~

Johannes Hensler
Master Student
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Front-end pixel grouping for the ALICE 3 OT -

Johannes

FCT

G Oa I : Tracker

TOF

e Large active area ~60m? ALICE 3

e Position resolution 10 pm
—» Large pixel pitch O(50 um)

RICH
ECal

But: Moving to larger pitch not trivial! Magnet

Absorber

Muon identification

e Efficiency loss in pixel corners (limited by lateral field)

Possible Solution: Front-end grouping of small “pixels”

N
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%é " FE1  FE2

Digital Grouping Diode Connection Two-Stage Front-End
FE Power! S/N Degradation! R&D required!

In-pixel track intercept y (um)
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In-pixel detection efficiency at
high threshold (160 e7)

Dobrigkeit Chinellato, D. (2024). ALICE 3 experiment.
Zenodo._https://doi.ora/10.5281/zenodo.13894032

Aglieri Rinella, G., et al. (2023). Digital pixel test
structures implemented in a 65 nm CMOS process.

Elsevier BV. arXiv:2212.08621
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Calibrating a cold atom CCD camera

Fabian Konigstein
Master Student
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Calibrating a cold atom CCD camera - Fabian

highly sensitive, low-noise EMCCD camera [ CaCalPedestal A ] 001

Goal: Increase single atom recognition efficiency
+ position resolution

— Aid research into collectivity in few-body systems
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