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ALICE ®

ALICE

A Large lon Collider Experiment

e Multi-purpose, heavy-ion focussed
experiment at the LHC

Vitf).
B

e Low-mass vertex and tracking system:
excellent track and vertex
reconstruction down to low transverse
momentum

e The vertex resolution is crucial for
certain physics analyses
o Hypernuclei
o Heavy-flavour hadrons
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MAPS in ALICE ®

ALICE

Inner Tracking System 2 (ITS2)

e All-pixel, based on MAPS (ALPIDE)
o Binary readout
o Position resolution of 5 ym

e 7 cylindrical layers spanning from 2.3 cm s3E2E; " _g8 Outer Barrel
to 40 cm 2.

Beam pipe
e 10 m? active surface, 12.5 billion pixels

e material budget of 0.36% X (Inner
Barrel) and 1.1% X, (Outer Barrel)



Particle identification in ALPIDE

ALICE

e Schematic cross-section of the ALPIDE
o Not to scale —
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Particle identification in ALPIDE ®

ALICE

e Schematic cross-section of the ALPIDE
o Not to scale

NWELL NMOS PMOS
DIODE TRANSISTOR TRANSISTOR

e The charge collection
o diffusion (undepleted blue area)
o drift (depleted area, white)

NWELL

DEEP PWELL

e The sharing of diffusion and drift depends
on the biasing of the pixel
o potential between the n-well and
substrate

~~~~~~~

Epitaxial Layer P-

e Diffusion facilitates charge sharing
o it leads to an increased cluster size



Particle identification with MAPS

e number of fired pixels depends on
o track inclination A
O




ITS cluster size for particle identification

ALICE

‘§ 14; gt':f Performance Goal: ITS particle identification
L 1ot op Vs=13.6 TeV o Cluster size ~ dE/dx
x L —-p, / (B) "+, o geometric correction: cosi
o 1of p(Z=1)=1.96+0.03
g 8:__ - p(Z=2)=1712002 Steps:
& E Factorise the geometrical effect
*% o[} = :> Verify that cluster size ~ dE/dx
o : Parametrise the cluster size trend
g = ..:::j:_._._._.__._"_'_'_'_'_~_~_-:::..____,,,,_,__“;t a. the deviation from the power of 2
~ e I ——— is under study
% 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

p/IZl (GeV/c)



Dataset of identified particles

ALICE

Study performed on several species:

Topological identification (weak decay)

Identification with other detectors (TPC and TOF)
n, p, K, Q, E, d, *He

e Reconstruction of the decay
topology
e Invariant mass selections




Dataset of identified particles

ALICE

Study performed on several species:
e | Topological identification (weak decay)
e Identification with other detectors (TPC and TOF)

n, p, K, Q, &, d, *He
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e Reconstruction of the decay
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e Invariant mass selections
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Dataset of identified particles %

ALICE

Study performed on several species:
e | Topological identification (weak decay)
e Identification with other detectors (TPC and TOF)

n,p, K, 2, E, d, *He

25 A

\\ N\
20- \\ A \\‘,\< e Reconstruction of the decay
SN
K

topology
e Strangeness Tracking
ol 42 e Invariant mass selections
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Dataset of identified particles %

ALICE

Study performed on several species:
e Topological identification (weak decay)
e | Identification with other detectors (TPC and TOF)

n,p, K, 2, F, d "He

800

d& ALICE Performance

n 3 pp, Vs = 13.6 TeV
4.3 x 10° events

TOF B

= ALEPH Bethe-Bloch fit

dE/dx (arb. units)

T"|IIII||I'|I|-IIII|IIII|I|,II|

ALICE Performance
Pb—Pb, VS_NN =5.36 TeV

3 2 1 0 1 2 3
p/ Z (GeV/c)
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Dataset of identified particles

ALICE

Study performed on several species:
e Topological identification (weak decay)
e | Identification with other detectors (TPC and TOF)

n,p, K, Q, E, d, *He

- ALICE Performance

Z=1 contamination:
e Cannot be removed with TPC
e Cluster size is crucial for the
identification of Z=2 nuclei

(ITS cluster size ) x (cos\ )
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ALICE

Calibration
B o 2 ALICE Perf
- 7 erformance . . .
S o 7 Run 3 e (Gaussian fits of the cluster size
. F pp Vs=13.6TeV distribution in gy regions
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Calibration
ALICE
< o
S E 4 ALICE Performance ) ) )
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Separation in momentum

Separation among species
e visible as a function of momentum
e parametrisation of cluster size
resolution —
e identification of Z=1 particles at
low momentum
o employed to identify fake
association of ITS and TPC
tracks
e identification of Z=2 nuclei

(ITS cluster size ) x (cos\ )
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Summary and outlook

ALICE

> F
0 12/ . &K ALICE Performance
MAPS response can be used for 8 I “ ) a Run 3
. . . g . ~ - p+ ¥
particle identification . 10 fHep+3H_e o, PP Ye=138TeV
e dentification of Z=1 particles at ~ [ 15 band contour %,
low momentum M .
e fake associated tracks g - S
e identification of Z=2 nuclei g F 7
GRS o, T, 6
w4 5, 0, %
= u I 77,
e Machine learning models for PID 2 IR -
o Neural Networks / BDTs ' S— L ' S
p/\Z| (GeVic)
Thank you!
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Hypertriton reconstruction in ALICE %

ALICE

e Analyses of hypernuclei in Run 2
o Large
e Strangeness Tracking in Run 3
o Matching of the °,H ITS track with the decay daughter tracks

10°
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Hypertriton reconstruction in ALICE %

ALICE

e Analyses of hypernuclei in Run 2
o Large
e Strangeness Tracking in Run 3
o Matching of the °,H ITS track with the decay daughter tracks
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Heavy flavour analysis

ALICE
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