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ITS3 detailsITS3 detector concept
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‣ Key ingredients:

- 300 mm wafer-scale sensors, fabricated 

using stitching

- thinned down to 20-40 μm 

(0.02-0.04% X0), making them flexible

- bent to the target radii

- mechanically held in place by carbon 

foam ribs


‣ Key benefits:

- extremely low material budget: 

0.02-0.04% X0 
(beampipe: 500 μm Be: 0.14% X0)


- homogeneous material distribution: 
negligible systematic error from material 
distribution

open-cell carbon 

foam spacers

truly cylindrical 
detection layers

The whole detector will consist of six (!) sensors (current ITS IB: 432) – and barely anything else
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Timeline
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Beam test of bend MAPS

A series of beam tests was performed in 2020 and 2021:

Jun 2020 (DESY): first bent chip 

Aug 2020 (DESY): bent chip on cylinder 

Dec 2020 (DESY): bent chip at large radii

Apr 2021 (DESY): bent chips at all radii, carbon foam

Jul 2021 (SPS): μITS3, “W” 

Sep 2021 (DESY): MLR1, “W”, carbon foam 
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Beam test: bent chip testing 1st paper: arxiv:2105.13000 
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sensors maintain their excellent performance after bending, with detection efficiencies above 99.9 %



Beam test: bent chip on cylinder
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Beam test: ITS3 setupμ
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Beam test: ITS3 setupμ
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Beam test: material budget studies (carbon foam)
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Sensor R&D
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Sensor R&D
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Sensor R&D
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Sensor R&D
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Schematic setupSchematic setup
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ALPIDE (reference planes)

30 mm

15 m
m
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ALPIDE (reference planes)
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Schematic setup
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ALPIDE (reference planes)

30 mm

15 m
m

1.5x1.5 mm

(active: 0.48x0.48 mm)

DPTS

Scintillator (veto)

D=1mm

Schematic setup
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DPTS beam test results
‣ Beam spot and trigger tuned to 

illuminate a small area
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DPTS beam test results 
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DPTS beam test results
‣ Beam spot and trigger tuned to 

illuminate a small area

‣ Looking at tracks without hit in the 
DPTS, a clear 100% shadow is seen
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DPTS beam test results
‣ Beam spot and trigger tuned to 

illuminate a small area

‣ Looking at tracks without hit in the 
DPTS, a clear 100% shadow is seen

‣ The area matches precisely the 
DPTS

‣ 166/166 tracks in region of interest
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DPTS beam test results
‣ Beam spot and trigger tuned to 

illuminate a small area

‣ Looking at tracks without hit in the 
DPTS, a clear 100% shadow is seen

‣ The area matches precisely the 
DPTS

‣ 166/166 tracks in region of interest
- similar for second chip (162/162)
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DPTS beam test results 
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DPTS beam test results
‣ Beam spot and trigger tuned to 

illuminate a small area

‣ Looking at tracks without hit in the 
DPTS, a clear 100% shadow is seen

‣ The area matches precisely the 
DPTS

‣ 166/166 tracks in region of interest
- similar for second chip (162/162)
- and even for both in coincidence 

(83/83)
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DPTS beam test results 
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Outlook
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Many parallel activities in progress. 

Test on APTS (analog pixel test structures): functional but noise issue in measurement setup.


2 more test beams for MLR1 in 2021: 
-CERN SPS 10-15 November 
-DESY 29 November – 6 December

Shall start preparation of ER1 tests soon 
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6 cm

14 c
m

2⨉9 ALPIDEs 

30, 40, 50 μm
 thick

Layer interconnection
“super-ALPIDE”

‣ To study the bending and interconnection of large 
pieces of processed chips, “super-ALPIDE” is built

- comprises of 1 silicon piece cut from an ALPIDE 

wafer (9x2 dies, approx 1/2 of layer 0)
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Layer interconnection “super-ALPIDE” 



Towards a wafer-scale sensor 
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Towards a wafer-scale sensor
ER1 ‣ Next big milestone in sensor design: stitching 

‣ Design activity at full swing

- building blocks are defined and work is distributed

- builds on very encouraging, silicon-proven, feedback from 

MLR1

- floorplan under discussion with foundry


‣ Plan (without contingency):

- for mock submission: end 2021

- final submission: Q1 2022
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Chips for ER1: to be updated and mapped into floorplan 
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Backup
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Mechanics and bending test
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Mechanics and bending test
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Assembly test
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Assembly test : Cooling
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Assembly test: Optimization of glueing
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