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The	AIDA-2020	proposal	had	been	prepared	in	2014	
• following	the	European	Strategy	Update	2013	
• clear	emphasis	on	R&D	for	HL-LHC	upgrades	
AIDAinnova	had	to	navigate	in	less	well	charted	sea	
• more	diverse	range	of	target	applications		
Regardless	of	ongoing	strategy	process	and	funding	
uncertainties,	projects	have	natural	timelines	
• e.g.:	LHC	<	Higgs	Factory	<	Future	hadron	collider	
Emphasise	common	aspects	and	needs	
• not	exclusively,	see	later



BUDGET

¡ 49% is “generic”, beneficial for all future projects 

¡ 51% can be associated with 1 to 3 projects 

¡ Total budget 22.5 M€ 

¡ academic partners match overhead-subtracted EC 
funds 2:1, commercial partners 1:1 

¡ 10% of EC funds to non-academic partners 

¡ Started on April 1st, 2021

¡ 4-years project
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Budget
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49%	is	“generic”,	beneficial	for	all	future	projects:	

• Management,	outreach	and	KT	

• Testbeam	and	facility	upgrades	

• Mechanics	and	cooling,	Software	

• “Blue	Sky”	R&D	plus	some	tasks	in	other	WP	

51%	can	be	associated	with	1	to	3	projects	

• “Matrix"	to	be	taken	with	a	grain	of	salt…	

• Sharing	will	influence	generic	part,	too	

Total	budget	22.5	M€	

• academic	partners	match	overhead-subtracted	EC	
funds	2:1,	commercial	partners	1:1	

10%	of	EC	funds	to	non-academic	partners
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Figure 10: Distribution of EC funding among European countries. 

About 10% of the requested EC contribution will be allocated 
to industrial partners Research and Technology Organizations 
(RTO). This reflects the fact that, in contrast to the situation in, 
e.g. accelerator development, the full inclusion of companies in 
the collaborative framework is a novelty for the particle physics 
detector community, and the industrial partners have adopted 
the new scheme with measure. On the other hand, when put into 
perspective with the Proof-of-Concept fund of AIDA-2020, 
which was dedicated to co-innovation for societal applications 
and implemented with 2% of the requested EC budget (of which 
only a fraction went to non-academic partners), the level of 
industrial involvement represents a significant step. The 
distribution by country of the funding to industry and RTOs is 
shown in Figure 11. 

Resources and EC funding for the project activities 

Table 3.6 shows the AIDAinnova full costs budget per Work Package for the full duration of the project, 
including the corresponding person-months (PMs).  
Table 3.6: Estimated AIDAinnova full costs budget, including the matching resources and EC contribution per Work Package.  
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EC FUNDING PER COUNTRY

Work 
package

Person-
months

Personnel costs Travel
Equipment and 

consumables
Other direct costs Sub-contracting

Material direct 
costs

Total direct costs
EC requested 

funding (including 
overheads)

WP1 48.0 526,800.00 48,000.00 0.00 150,000.00 0.00 198,000.00 724,800.00 396,250.00
WP2 62.0 527,200.00 16,000.00 0.00 80,000.00 0.00 96,000.00 623,200.00 292,500.00
WP3 284.7 2,010,750.00 39,000.00 422,550.00 12,100.00 0.00 473,650.00 2,484,400.00 1,000,000.00
WP4 229.0 1,280,600.00 54,500.00 115,000.00 47,000.00 0.00 216,500.00 1,497,100.00 610,000.00
WP5 397.7 2,083,974.31 49,000.00 0.00 0.00 0.00 49,000.00 2,132,974.31 928,750.00
WP6 395.5 2,065,156.00 24,460.00 10,000.00 125,000.00 187,500.00 346,960.00 2,412,116.00 1,185,000.00
WP7 409.9 2,012,716.03 118,000.00 267,200.00 67,740.00 0.00 452,940.00 2,465,656.03 1,091,250.00
WP8 373.8 1,907,240.00 160,060.00 233,500.00 77,300.00 0.00 470,860.00 2,378,100.00 1,065,000.00
WP9 157.0 1,001,360.00 170,000.00 10,000.00 10,000.00 0.00 190,000.00 1,191,360.00 428,750.00
WP10 227.3 1,650,580.20 32,000.00 20,000.00 0.00 0.00 52,000.00 1,702,580.20 685,000.00
WP11 314.5 1,835,600.00 93,500.00 84,800.00 0.00 0.00 178,300.00 2,013,900.00 810,000.00
WP12 320.1 2,073,497.00 18,655.00 0.00 4,093.00 0.00 22,748.00 2,096,245.00 872,500.00
WP13 6.0 46,762.72 8,000.00 0.00 500,000.00 0.00 508,000.00 554,762.72 635,000.00

Total 3,225.5 19,022,236.26 831,175.00 1,163,050.00 1,073,233.00 187,500.00 3,254,958.00 22,277,194.26 10,000,000.00

Figure 11: EC funding per country for industrial 
partners & RTOs 
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Activities

• Technology	transfer	to	and	from	industrial	partners	happens	throughout	the	development	cycle	

• Same	is	true	for	outreach	
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Work	Packages
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Similarities with 

• AIDA-2020

• CERN Detector R&D

• ECFA Detector Roadmap

WORK 
PACKAGES



CRYSTALS FOR FORWARD CALORIMETRY

• Resistance to > 100 MHz sustained rates
• Time resolution σt < 100 ps, 2-pulse separation at ~ 1 ns 
• Good radiation resistance (1014 n/cm2)

An experiment to measure KL → π0νν at the CERN SPS (in the NA62 area)
• Good efficiency for detection of photons with Eγ > 5 GeV while operated in 

500 MHz neutral hadron beam

KLEVER 

Development of highly-compact, small-angle 
electromagnetic calorimeters for intensity-frontier 
experiments at fixed target

• Select Cerenkov radiator or ultrafast scintillator 
for use at high rates and radiation doses

• Optimize design (e.g. choice of photodetector)
• Evaluate performance gains from alignment of 

crystal axis to exploit effect of coherent 
interactions

• Collaborate with MuCol group to test CRYLIN prototype
• 1 week of test beam at CERN SPS in August 2021 in collaboration with the CSN5 STORM team

CRYLIN

WP8 Calorimeters / PID
3.1 crystal detectors

Task coord. M. Moulson - LNF



SHADOWS: SEARCH FOR HIDDEN AND DARK OBJECTS WITH THE SPS

NA62 dump

Muon System: 
- 4 stations of scintillating 

tiles directly readout 
via SiPM  

Scintillating tile + FE electronics

• SHADOWS verra’ discusso in CSN1 a Luglio 
in un talk dedicato (G. Lanfranchi)

• In attesa di aprire la sigla in CSN1 l’attivita’ 
sara’ sotto AIDAinnova: WP8.3.2:
• Consumi: 36 kE (su 2-3 anni) per costruzione di 

un prototipo à 16 tiles con elettronica di FE  
• Missioni su Dotazioni 1: tasca speciale “shadows” 

• Sezioni coinvolte: 
• LNF:  G.Lanfranchi
• BO  A. Montanari
• FE: W. Baldini (10%) 

• Richieste Ferrara: 
• Servizio meccanico: 4-5 giorni persona per la 

lavorazione delle tiles di scintillatore e di 
componenti meccaniche per l’assemblaggio 

• Missioni: 1.0. kE per riunioni organizzative + 
0.5kE partecipazione a workshop annuale 
AIDAinnova

• R&D di potenziale interesse anche per il 
Muon Detector di LHCb Upgrade II. 

Search for 
Feebly Interacting 
Particles possibly produced 
in the interaction of  400 
GeV protons with high Z 
material of the NA62 beam 
dump. 



CO-DEVELOPMENT OF THE INDUSTRIAL MANUFACTURING 
PROCESS OF 𝜇-RWELL (TASK 7.3.2)

¡ The goal of the project is the development of 𝜇-RWELL detectors in strict 
collaboration with CERN and ELTOS SpA.

¡ The responsibilities in the manufacturing process of the detector are as 
follows:

• Detector layouts design:  INFN

• Mechanical drawings:      INFN

• PCB with strip/pad readout:   ELTOS SpA

• Coupling DLC-kapton with PCB: ELTOS SpA

• Amplification-stage etching: CERN EP-DT-MPT Workshop

¡ Crucial for the development of the technology is the tuning of the DLC coating 
on polyimide substrate:

• The DLC sputtering technology currently at Be-Sputter – Kobe (Japan) and 
USTC – Hefei (PRC)

• A joint CERN – INFN DLC (C.I.D) magnetron sputtering facility will be 
operative at CERN EP-DT-MPT Workshop from the 2022

Bologna-Ferrara-Frascati

Low-rate layout à FCCee

High layout à LHCb

Attività sinergica a RD_FCC



ASICS FOR MPGD (TASK 11.3.2)

¡ Two complementary designs: 

¡ larger channel counts, less critical for timing (u-Rwell)

¡ smaller channel count, 100 ps.

¡ Profit of the experience with the existing TIGER chip to 
upgrade features and functionalities

Bologna-Ferrara-Torino

A. Rivetti/C. de La Taille 17

WP 11.3 tasks

15 April 2021

• 11.3.2 MPGD
• Two complementary designs: larger channel counts, less critical for 

timing (u-Rwell), smaller channel count, 100 ps.
• One design will leverage on already existing chips
• Freeze the specs and start!
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Initial draft of channel block diagram
Charge branch

Timing branch

Timing branch: 
9Measures the arrival time of the input signal with low jitter

Charge branch:
9 Acknowledgment of the input signal
9 Charge measurement: dynamic range > 50 fC, programmable charge resolution

Preamplifier

Shaper Ack.
Comparator

Fast
Comparator TDC

Digital
Logic

Peak
Detector

Preamplifier features:
• Input signal polarity: positive & negative
• Programmable Gain: 5mV/fC ÷ 50mV/fC
• Recovery time: adjustable

Shaper feature:
• Peaking time: 25ns, 50ns, 75ns, 100ns
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Attività sinergica a RD_FCC



DEVELOPMENT OF MACHINE LEARNING ALGORITHMS FOR 
MICRO PATTERN GASEOUS DETECTORS (TASK 12.4)

Goal I: extend the simulation to uRWELL (in progress)

 
MENOMALE � L. Lavezzi                                               

 

 
 

4 

 

A first approach to ML applied to the cluster reconstruction in the triple�GEM was already performed12 in 
BESIII. It used as input the charge and the time measured by each firing strip, as simulated in GTS13 
(Garfield�based Triple�GEM Simulator), a standalone digitization code for triple�GEM, co�authored by the 
candidate. Muons of momentum 150 GeV/c and incident on the triple�GEM with different angles, in the range 
[�30, 30] deg, were simulated. The position residuals have been fitted with a Gaussian function to obtain the spatial 
resolution. The results of this preliminary ML algorithm were computed by using, as input, the charge alone, the 

time alone and their combination and were compared to the standard 
CC reconstruction, showing encouraging results (Figure 1).  
For what concerns the future application of MPGD, IDEA, one of 
the two detector proposals for FCC�ee and CepC, plans to adopt 
P�RWELL in the pre�shower of the calorimeter and the P counters. 
The design foresees MAPS technology for vertex detector, a large 
wire chamber for central tracking, a solenoidal coil of about 1X0 to 
generate the magnetic field and serve as radiator in the pre�shower, 
instrumented with MPGD. A dual readout calorimeter will detect 
both the hadronic and the electromagnetic components. Externally, 
the P chambers will be instrumented with P�RWELL as well. The 
MPGD of the pre�shower will determine the impact point of 
charged particles and J, to evaluate the tracker acceptance volume 
and will further improve the tracking resolution. Moreover, they will 
identify both J from the S0 decay and allow their good tagging. The 

actual thicknesses of the radiators are still to be optimized, based on testbeams currently in progress. The ML is 
expected to boost the particle identification capability of the pre�shower where the discrimination is a non�trivial 
function of the charge and time structure of the events and will be applied also to the MPGD for P reconstruction. 
 
4 � Project schedule, risk assessment and deliverables �
In the following, the project development is sketched with more details. The work packages (WP) have been 
identified and for each the milestones (M) and the deliverables (D) are listed. The project can be divided in five 
work packages: WP1 � software framework definition, WP2 � track reconstruction in BESIII, WP3 � benchmark 
channel analysis, WP4 � pre�shower in IDEA, WP5 � outreach. WP1 is the starting point, common to both 
MPGDs, and consists in testing different ML algorithms for cluster reconstruction, choosing the best performing 
one and implement a common framework in which the other WPs will be deployed.  
 
WP1: software framework, common to the two goals ��this WP lays the foundations for the rest of the project. A 
test of suitable ML algorithms will be conducted to compare the performances among them and to the standard 
code. The first test bench will be the data from planar GEM and P�RWELL, both simulated and experimental. 
Primarily, the reconstruction of the cluster of strips on the anode will be tested with ML. A collaboration is already 
ongoing with the IHEP software group, which is an optimal starting ground. The group focused so far on cluster 
reconstruction with the XGBoost regressor, one of the most efficient and used gradient�BDT, applied to GTS.  
strategy: WP1.1 � implementation of CC in the selected ML algorithms, WP1.2 ��implementation of P�TPC in 
ML, WP1.3 ��implementation of the merge in ML, WP1.4 � add to the GTS code the simulation of the 
P�RWELL, WP1.4 � tune the simulated results to the experimental ones from testbeams, WP1.5 ��comparison 
between the achieved results among them and to the standard code with test on MC simulations, WP1.6 � same as 
WP1.5 with tests on experimental data from testbeams. The estimate time is one year and a half. 
risk: low, the tests already performed with the XGBoost regressor on GEMs are a good starting point, but they will 
be extended also to testbeam data and to the P�RWELL. GTS code must be updated with the P�RWELL. 
milestones: M1.1 � selection of the best performing algorithm, M1.2 ��code for the digitization of the P�RWELL, 
M1.3 ��evaluation of the position resolution of GEM and P�RWELL with ML. 
deliverables: D1.1 � report on the studies done on the algorithms, D1.2 � actual software framework, D1.3 
��scientific journal paper on the cluster reconstruction in GEM and P�RWELL with ML. 
 
WP2: track reconstruction in BESIII, exploiting the CGEM-IT���The current track reconstruction in BESIII is 
composed by a track finding (TF) which proceeds in three steps and then a track fitting with a Least Square helix fit 
and a Kalman Filter. Focusing on the TF, first track segments are found inside the so�called super�layers of the 
MDC, formed by four consecutive wire layers, then the segments are connected and eventually the full list of hits is 
                                                      
12 B. Liu et al., arXiv:1811.06131[physics.ins-det], submitted to proceedings of ICHEP2018 
13 L. Lavezzi et al., Nucl. Inst. and Meth. A936 (2019) 462 

Figure 1. Position resolution vs incident angle 
with the first ML applied to the CGEM�IT on 
simulated data and comparison with CC. 

B. Liu et al., CHEP2018

Goal II: develop general purpose Machine Learning tracking 
algorithms for MPGDs

Simulation and ML algorithms will be developed in the general FCC_ee IDEA framework

Bologna-Ferrara-Frascati

Attività sinergica a RD_FCC



CREMLINPLUS (WP5): THE C+RWELL FOR THE SCT DETECTOR 
0.5 mm gap  

between 
contiguous tiles  

structural anode 
cylinder 

fixing holes w/screw 

fixing tile ring 
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roof-tile (Kapton/foam/Kapton or only  pre-shaped foam) 

Modular roof-tile detector  

positioning pin 

flexible RWELL+readout PCB 
Three identical 
flexible tile detectors 
are glued on 
composite roof tiles, 
then mounted on the 
anode cylindrical 
support. 
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aluminum mold 

Roof-tile detector manufacturing 

The manufacturing of the detector 
tile is performed in three steps 

2 - Roof-tile composite supports is 
manufactured by the LOSON (specialized 
composite material Italian company) 

roof-tile support 

3mm thick composite 
material 

uRWELL tile detector 

3 - with the vacuum-bag procedure the uRWELL 
tile detector is glued with the roof-tile support at 
INFN 

1 - CERN produces standard PLANAR uRWELL tile 
detectors, based on kapton (flexible) components: 
(1-D) PCB readout embedded with DLCed-RWELL 
amplification stage   

Construction tests (I) 
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50 um KAPTON 

50 um prepreg 106 

5 um Copper 

50 um KAPTON 
5 um Copper 

detector stacking 

work done at CERN 

work done at LOSON 

detector mock-up tests roof-tile tests  


