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Material budget contribution

The ITS3 structure

Carbon-foam ribs | | = L

A bent vertex detector

ITS2 Inner Barrel

%)] for tracks in |n| <

* Replacing 3 innermost ALICE Inner Tracking
System 2 (ITS2) with 6 sensors of ~¥26 cm
lengths
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* Built using 300 mm wafer-scale MAPS sensors,
fabricated using stitching
* Thinned < 50 um when Si is flexible be
* Bent to the target radii {18 mm,
- closer to the interaction point
thanks to the new beampipe at 16 mm)
* Mechanically held in place thanks to
carbon foam ribs

e Extremely low material budget: 0.02-0.04% X0

Improved Performances

Tracking efficiency Lo Impact parameter resolution

— |TS2 standalone
=== |TS2+TPC

O ITS2+TPC (full MC)
- |TS3 standalone
=== |TS3+TPC

O ITS3+TPC (full MC)

Tracking efficiency [%]
re pointing resolution [um]

- |TS2 standalone
=== |TS24+TPC
- |TS3 standalone
—== ITS3+TPC

0.2 0.3 0.5 . 0.1 0.2 0.3 0.5 1 2 3 5 10 20 30
Transverse momentum [GeV/c] Transverse momentum [GeV/c]

Test-beams

e Characterisation campaign in

* APTS (Analog Pixel Test Structure) ™
| * Based on MAPS and 65 nm CMOS technology L

laboratory and under ionising particle
* 4x4 pixels matrix, 16 analog outputs beam
* 50 um thick * Telescope: 6 reference ALPIDE chip
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planes for track reconstructions
* Goal: measure efficiency and spatial
resolution performances of APTS

* Can operate at different back bias voltages
(fromO0to-4.8V)

 Different chip variants for characterization purposes:
| * 3 sensor flavors depending on the

| * Charge collection process:

' Standard, Modified, Modified with gap
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Efficiency results

APTS SF
Non-irradiated
type: modified
. pitch: 15 um
Results from data analysis show: Split: 4
lreset = 100 pA
Ipiasn = 5 WA
lbiasp =0.5 pA
Ipiasa = 150 YA
Ipiasz3 =200 pA
Vieset = 500 mV
prell = Vsub
T =20 °C

*Data analysis performed using

Corryvreckan
 Better tracking efficiency increasing the reverse

bias voltage for the standard process technology

e Almost the same efficiencies among different
reverse bias voltages for the modified process

* Better tracking efficiencies for the modified with
gap type compared to the modified and standard,
at 1.2V of reverse bias

(https://gitlab.cern.ch/corryvreckan/corryvreckan):

e Software written in C++

* Used for test beam data reconstruction
and analysis

* [t performs offline event building also in
high complexity data-taking conditions
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Detection efficiency (%)

ALICE ITS3 beam test preliminary
@SPS October 2022, 120 GeV/c hadrons
Plotted on 31 Mar 2023

Association window radius: 75 pm. Plotting for thresholds above 3xnaise RMS.
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Detection efficiency (%)

Non-irradiated
type: standard
pitch: 15 um
split: 4

Ireset = 100 pA
Ibiasn = 5 HA
Ibiasp =0.5 MA
Ipiasa = 150 A
Ipias3 = 200 YA
Vieset =500 mV
pre// = Visub

T =20°C

ALICE ITS3 beam test preliminary
@SPS October 2022, 120 GeV/c hadrons
Plotted on 27 Mar 2023

Detection efficiency (%)

ALICE ITS3 beam test preliminary
@SPS October 2022, 120 GeV/c hadrons
Plotted on 31 Mar 2023

Vsup= 0.0V
Vsup=-1.2 V
—— Vp=-2.4V
Vsup=-3.6 V

—4— Vsup=-4.8V 20
Association window radius: 75 pm. Plotting for thresholds above 3xnaoise RMS.
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three types

Association window radius: 75 um. Plotting for thresholds above 3xnoise RMS.
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Comparison among the
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