
IDEA concept 
Status Report 

F. Grancagnolo 
INFN – Lecce 

  

WG11 
CERN, October 4, 2019 



Outline 

04/10/19 F.Grancagnolo - IDEA Status Report - FCCee WG11, CERN 2 

Ø  IDEA detector: a few reminders 
Ø  Current activities on 

•  Vertex detector 
•  Drift Chamber 
•  Calorimeter 
•  Preshower and Muons  

Disclaimer 
•  All transparencies are stolen from recent presentations of different authors. 
•  No software developments. 
•  No magnet updates.  
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Exploring CMOS technologies, since they have the potential for low 
cost/high throughput 
•  VTX: Depleted Monolithic Active Pixels 

– Fast signal 
– Possibility for very thin detectors (low material) 
– Small pitches already realized 
– INFN/CSN5 developments: SEED-ARCADIA 
•  One AIDA++ EoI submitted 
– INFN/(CSN5+CSN1) developments: HVR_CCPD-ATLAS 
•  One AIDA++ EoI submitted 

•  Outer tracker:  
– Proposing passive CMOS sensor (productions by ATLAS/CMS 
on going, part of the ATLAS pixel detector market surveys) 
•  One AIDA++ EoI submitted 

Vertex detector 
                       ARCADIA  
(Advanced CMOS Architectures with 
Depleted Integrated sensor Arrays) 
INFN CSN5 Call Project targeting a full-
size system-ready demonstrator of a low-
power high density pixel matrix CMOS 
monolithic sensor featuring: 
 
1. Active sensor thickness in the 50-500 
µm range 
2. Operating in full depletion fast charge 
collection by drift 
3. Scalable readout architecture with ultra-
low power capability O(10 mW/cm2) 
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Vertex detector 
•  Silicon package till now mainly 

concentrated on application of 
CMOS technologies 

•  Assess multi-chip performance of 
the detectors developed for ATLAS 

•  Technology of great interest for 
INFN 

•  Submitted 5 (3 from IDEA) AIDA++ 
EoI on CMOS related technologies 

from  Attilio Andreazza 



04/10/19 F.Grancagnolo - IDEA Status Report - FCCee WG11, CERN 6 

Drift Chamber performance from  Lorenzo Pezzotti 
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from  Lorenzo Pezzotti 
Drift Chamber performance 
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Drift Chamber performance 



T > C
2V0

2L2

4πεw2Electrostatic stability condition 
T = wire tension 
C = capacitance per unit length 
V0 = anode-cathode voltage 
L = wire length, w = cell width 

IDEA Drift Chamber:   C = 10 pF/m, V0 = 1500 V, L = 4.0 m, w = 1.0 cm 
          T > 0.32 N 

  

•  20 µm W sense wire (Y.S. ≈ 1200 MPa): Tmax = 0.38 N (marginal) 
•  40 µm Al field wire (Y.S. ≈ 300 MPa): Tmax = 0.38 N (marginal) 

=> shorten chamber (loss of acceptance)  
=> widen cell size (increase occupancy) 
=> increase wire diameter (increase multiple scattering and endplate load) 

or,  
=> replace 40 µm Al with 35 µm Carbon monofilament   
                                             (Y.S. > 860 MPa): Tmax > 0.83 N 
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Drift Chamber R&D: wire length 



HiPIMS: High-power impulse magnetron sputtering 
 physical vapor deposition (PVD) of thin films based on magnetron sputter deposition (extremely high power 

densities of the order of kW/cm2 in short pulses of tens of microseconds at low duty cycle <10%) 
10 nm Cr   
50 nm Au 

Au 

C 

Lead forms intermetallic compound with gold 
and completely dissolves the 50 nm Au layer. 

soldering attempt 

Cu 

good solder wettability  
on Cu 

35 µm C wire 
20 µm W wire 

Charge distribution Exponential amplification 

Drift tube 
with 35µm 

C sense wire 

INFN-Le + BINP 
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Drift Chamber R&D: C wire BINP A. Popov V. Logashenko 



•  Cu coating test of 35 µm 
carbon monofilament very 
successful on short samples 
with HiPIMS at BINP, 
Novosibirsk 

•  Investigation of magnetron 
sputtering facilities elsewhere 

•  Industrialization of process for 
coating continuous spooled 
monofilament ongoing 

•  Different alternatives? 
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Cylindrical magnetron completed at BINP.  
Stable discharge obtained. 
The wire transport system in production. 

Drift Chamber R&D: C wire BINP A. Popov V. Logashenko 



C wire soldering without metal coating 
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C wire without metal coating: manual soldering  
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C wire 



04/10/19 F.Grancagnolo - IDEA Status Report - FCCee WG11, CERN 14 

DR Calorimeter: 4π simul. 
fiber length distribution 

constant sampling fraction 

from  Lorenzo Pezzotti 
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DR Calorimeter: resolutions from  Roberto Ferrari 

40 GeV π0 

ϑ 

ϕ 
1° 

10° 

event display Delphes simulation 



04/10/19 F.Grancagnolo - IDEA Status Report - FCCee WG11, CERN 16 

DR Calorimeter: resolutions from  Roberto Ferrari 
Scintillation 

Cerenkov 

ϑ ϕ 
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DR Calorimeter: resolutions from  Roberto Ferrari 
PID for single particles with timing 
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DR Calorimeter: tubelets from  Roberto Ferrari Zagreb RBI proposal 

2.0 mm OD, 1.1 mm ID and 1000 mm Length 
ID tolerance: + 0.1 mm and - 0.0 mm 
Material: CuZn37, 170 VPN Hardness 

RBI Zagreb : select, test and assembly tubelets study fibre insertion 
INFN Pavia : study and produce mechanics for fibre gathering and distribution, study fibre insertion 
U. of Sussex : select and qualify S and Č fibres attenuation length, light yield, numerical aperture 
INFN Milano (Insubria) : SiPM selection and readout chain 
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Muon detector from  Paolo Giacomelli 
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Muon detector from  Paolo Giacomelli 
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Preshower detector from  Paolo Giacomelli 

two options 
for endcap 
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IDEA EoI's 
Ø Dual readout calorimeter 

o  Detector design and construction (Pi, Pv, Mi, Sussex, Korea, USA, Zagreb) 
• Choice of materials (absorber and fibres) 
• Production of the elements 
• Assembly, Quality control 

o  Light sensors and Readout (Pv, Mi, Sussex, USA) 
• SiPM, ASIC, FPGA, signal processing and feature extraction 

Ø Drift Chamber 
o  Cluster Counting/Timing (Le, Ba, BINP) 

• Data reduction and pre-processing of drift chamber signals sampled at 
high rates 

o  A prototype of an ultra-light drift chamber (Le, Ba, BINP) 
• With new materials for the next generation of lepton colliders 
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IDEA EoI's 
Ø Preshower and Muon detector 

o  Innovative ML-based algorithms for tracking in MPGDs (Bo, Fe, LNF) 
• Improve particle tracking (for any incident angle) in modern MPGDs 
(µRWELL, GEM, MicroMegas, etc.) 

o  Industrial engineering of high-rate µRWELL detectors with bi-dimensional 
readout (Bo, Fe, LNF, CERN, Eltos) 

o  Development and characterisation of integrated electronics for the readout of 
pixellated µRWELL detectors (Bo, Fe, To, LNF) 

Ø  Vertex detector 
o  Sensor development, ARCADIA-based solution (To, Mi, Tn, Pd, Pv, Bo, Pg) 
o  Senior development HV-CMOS (Mi, Pv, Pi, Bonn, Strasbourg) 
o  Optimisation of detector mechanics and cooling (Mi, To, Pd, Tn) 



 



 


