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part of the cooling element. Based on initial studies, prototypes of hydraulic interconnecting elements will 
be tested on samples produced in the AIDA-2020 project. A possible small ad hoc production of new devices 
optimised for interconnectivity is envisaged for the final phase of the activity. 
Task 10.4. Supercritical CO2 as refrigerant (NTNU, CERN)  
Supercritical CO2 (sCO2), a special status attained by CO2 above 31 °C and 76 bar, can in principle provide 
extremely effective single-phase cooling in extremely small pipes and micro-heat exchangers, with values 
of the heat transfer coefficient comparable to those typical of two-phase flows, but with much lower pressure 
drops and much more controllable flow conditions. 
The activity will target two different applications of sCO2: on the one hand its use as ultra-effective single-
phase refrigerant for detector cooling at temperature in the range +32 to +45°C; and on the other hand, the 
special design of new supercritical heat exchangers for optimal energy recovery at higher temperatures in 
trans-critical CO2 cycles. In addition, the partners will launch detailed studies of the thermohydraulic 
phenomena in small pipes passing across the critical point, which are also useful as a base for other 
potentially interesting supercritical fluids at lower temperatures. 
Task 10.5. Characterisation of ultra-light structures (UOXF, ETALON)  
The central infrastructure for the characterisation of the mechanical performance of advanced and 
transparent silicon sensors at UOXF will be further developed and made available to groups inside and 
outside AIDAinnova. The methodology for vibration and distortion measurements will be refined and a 
standardised interpretation and formulation of detector specifications will be developed. In particular, the 
partners will evaluate the feasibility of a new version of the existing Frequency Scanning Interferometry 
(FSI) instrumentation requiring substantially smaller reflectors – or even directly sensitive to material 
reflection properties – for a similar precision in absolute position determination. Such a new instrumentation 
would be potentially used for accurate survey of ultra-light and small structures. The infrastructure will be 
used to characterise advanced prototypes from several groups and a comprehensive set of measurements 
will be made available for use in the design of future detectors. 

Deliverables related to WP10 

D10.1 Cooling Device Demonstrators 
Set of at least three demonstrators, one per technology developed, accompanied by a report 
(task 10.2) 

46 

D10.2 Hydraulic Interconnection Technologies 
Report on validated technologies and their applications (task 10.3) 

43 

D10.3 Supercritical CO2 as a refrigerant 
Publication (submitted) on the use and properties of sCO2 as refrigerant (task 10.4) 

44 

D10.4 Upgraded FSI 
Feasibility study of new mirrorless FSI (task 10.5) 

45 

WP11: Microelectronics 

Work Package number  11 Lead beneficiaries CNRS, INFN 
Work Package title Microelectronics 
Participant number 8 10 12 16 17 22 28 
Short name of participant CNRS WEEROC DESY UHEI UBONN INFN AGH 
Person months per participant: 63 8 (16) 7 

(14.5) 
7.5 

(18.5) 8 (16) 44 
(77) 35 

Start month - End month M1 – M48  
 

 

 

 Design sites at INFN: BA, BO, CA, MI, PI, PV, TO 
 WP budget 810 k 

WP11: participants and budget
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WP11 tasks

 Exploring the 28 nm CMOS technology:  
 radiation qualification 
 building blocks developments 
 Front-End ASIC for pixel detectors

 ASICs for others WP: 130 nm/65 nm 
 Cryogenic CMOS 
 ASICs for timing, gas detectors and calorimetry applications
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from a readout chain (fast preamplifiers, shapers, ADCs, TDCs) will be characterised at cryogenic 
temperature. Digital parameters for high-speed serial output at cryogenic temperatures will be extracted and 
a cryogenic digital library be built.  
As for Task 11.2, the progress will be monitored by design reviews and the chips will constitute the 
deliverables of the task 

Deliverables related to WP11 

D11.1: MPW 28 nm  
The deliverable is a multi-project wafer fabrication with the different test ASICs in CMOS 
28 nm (task 11.2) 

22 

D11.2: MPW 65/130 nm 
The deliverable is a multi-project wafer fabrication with ASICs in CMOS 65 and/or 130 nm 
that can be used to read out detectors from the other WPs and in particular WP8 (task 11.3) 

23 

D11.3: Measurement reports 
Each of the ASIC fabricated in the two previous deliverables will have its design and 
performance documented in a report (task 11.2, task 11.3) 

42 

WP12: Software for Future Detectors 

Work Package number  12 Lead beneficiaries CERN, DESY 

Work Package title Software for Future Detectors 

Participant number 1 8 12 22 42 45 46 
Short name of participant CERN CNRS DESY INFN UNIMAN UOS UWAR 
Person months per participant: 26.4 

(50.1) 66 23 
(49.5) 14 (28) 7.5 (16.5) 5.5 (10) 7.8 

(15.9) 
Start month - End month M1 – M48  

 

Objectives  

Task 12.1. Coordination and Communication 
See introductory section on page 29. 
Task 12.2. Turnkey Software 
x Integrated Turnkey Software Stack, for physics and performance studies 
x Simplified data model toolkit for modern hardware platforms 
x Digitisation extensions for geometry toolkit 
x R&D study on frameworks to manage heterogeneous resources 
Task 12.3. Simulation 
x Fast simulation techniques integrated into Geant4 
x Machine learning based calorimeter simulation toolkit for training and inference 
Task 12.4. Track Reconstruction 
x Develop complete track reconstruction chain with Acts composable algorithms 
x Implement a portable version of Acts algorithms, for heterogeneous computing 
x Machine learning reconstruction algorithm for MPGD detectors 
Task 12.5. Particle Flow Reconstruction 
x Advanced PFA algorithms for DUNE detectors using new readout technologies 
x PFA algorithm with particle ID for dual-readout calorimeters  
x Optimised APRIL PFA algorithm for hadronic jets 

 Basically: 2 years of design + 2 years for 
characterization/user experience
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WP11 considerations/first steps

 Budget: < 1 CSN5 call for the full collaboration 
 INFN budget: CSN5 standard R&D 
 Synergy with other running projects 
 Preliminary INFN design and user meeting


