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Outline

● European Strategy for Particle Physics

● FCC project

● Napoli group ongoing activities
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After the LHC - what’s next?
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The European Strategy for Particle Physics (ESPP) 
update timeline
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Inputs to the ESSP update process
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Several inputs collected, and the technical readiness of the main projects analyzed.

Full report available: https://cds.cern.ch/record/2947728

● The FCC-ee feasibility plan is the only project to have received full green lights.



Recommendations from the European Strategy Group

The European Strategy Group, after the Ascona drafting session, sent to CERN's Council its 
recommendations for the future large research infrastructure for Europe's HEP:

The recommendations is:

➔ Plan A:
◆ FCC-ee as the preferred option for the next flagship                                                              

collider at CERN (cost: 15G€)

➔ Plan B:
◆ A descoped FCC-ee: no ttbar run, only two experiments                                                

and lower RF power (cost:12G€)
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https://cds.cern.ch/record/2950671
/files/CERN-ESU-2025-002.pdf

https://cds.cern.ch/record/2950671
https://cds.cern.ch/record/2950671


FCC-ee
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A 91 km circumference e+e- collider around the LHC area

Up to 4 interaction points: 

● possibility of specialised detectors to maximise physics reach

Planned to operate at 4 center of mass energies to produce 
large statistics of the heaviest particles of the SM:

● Z pole (91 GeV)
● WW threshold (161 GeV)
● ZH production peak (240 GeV)
● tt threshold (365 GeV)

IP

IPIP

IP



A rich physics program
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Precision Higgs physics:
● up to x 10 improvement on Higgs coupling (model-indep.) measurements over HL-LHC

● Model-independent measurement of the Higgs boson width with 1% precision 

● Higgs self coupling below 10%

x 10-50 improvements on all EW observables

x10 target Belle II statistics for heavy flavour physics

Direct discovery potential for feebly-interacting particles over 5-100 GeV mass range

Benchmark physics channels: 
https://arxiv.org/abs/2401.07564

https://arxiv.org/abs/2401.07564


Where are we now?
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FCC-ee Feasibility Study Report (FSR) successfully completed link
● 1: Physics, Experiments, Detectors
● 2: Accelerators, technical infrastructure and safety
● 3: Civil Engineering, Implementation and Sustainability

Ongoing work on the detector concepts. 

IDEA is the detector concept proposed by the INFN. CDR available (ArXiv)

ILD

https://link.springer.com/collections/hfffbfabch
https://arxiv.org/abs/2502.21223v2


What’s next?
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Proposed FCC-ee project timeline

● 2027-28 possible FCC project approval, start of civil engineering design contract

● 2031-32, possible start of civil engineering construction

● 2045 start of first collisions

LHC running

FCC start expected a few years of 
the end of HL-LHC



RD_FCC

INFN is active on the FCC project since several year. 

Involved on each aspect:

● Physics studies

● Machine and accelerator

● Detector
○ mainly on the IDEA detector concept (on each sub detector)
○ plus other R&Ds like MicroMegas, Tilecal etc for other detector concepts
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NA group

Large interest of most of NA GR1

● 2023: 1 FTE, 9 researches
● 2024: 1.3 FTE, 10 researches
● 2025: 4.5 FTE, 22 researches
● 2026: 4.1 FTE, 21 researches

Anagrafica 2026

Resp.
Locale
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NA group

Positron source

R&D on oriented cristal based 
positron sources

Involved on the detector and the accelerator WGs:



Dual readout crystal calorimeter
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Calorimetry in the IDEA detector
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Rear crystals

Front crystals

ECAL

A two section dual readout calorimeter:

● Homogeneous segmented crystal EM calorimeter (ECAL)
● Fiber hadronic calorimeter (HCAL)

Targeting resolutions of:

● 3%/√E for EM showers
● 28%/√E for jets



IDEA ECAL
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two SiPMs optimized for S and 
C detection respectively

one SiPMs optimized for S  detection 

ECAL officially introduced in the IDEA baseline since March 2025
● segmented crystals readout with SiPM, and providing dual readout capabilities

R&D activity at 360 degrees:

● Simulation studies (from standalone to full sim)
● R&D on technology and proof-of-principle
● Prototyping of a calorimetric module

Feasibility of concept strongly depends on:

● Adequate statistics of C photoelectrons ( > ~50 phe/GeV)
● Reasonably large S photoelectrons ( > ~2000 phe/GeV)
● Sufficient separation of C from S light 

➔ NA, MIB and PG groups involved



Cherenkov window in the 320-380 nm region where there’s no scintillation light
● use of UV optical filters on a dedicated readout channel

Cherenkov emission faster than Scintillation one (decay rate is 100 ns)
● use of pulse shape analysis to disentangle the contributions
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Dual readout strategy in BSO

short 
pass 
filter

ᯈ1/λ2

scintillation

Cherenkov

BSO

optical filter + 6x6 mm2 SiPM with 50 μm 
cell size (large area and good pde)

3x3 mm2 SiPM with 10 μm cell size (high 
dynamic range)

C

S

crystal face



2024 test beam results

In July 2024 a Test beam at CERN SPS H6 beam line prepared and coordinated by  
Napoli and MIB and with participation from Perugia, US and CERN

● Single crystal tests with electrons (10-100 GeV), muons, hadrons
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TB crew

TB setup

S SiPM 3x3 
mm2 10 μm

C SiPM 6x6 
mm2 50 μm

3 mm thick 
glass filtersMCP LYSO pixel

PWO, BGO, BSO (12x12x150 mm2)



2024 test beam results

First demonstration of cherenkov/scintillation light separation in BGO and BSO crystals 
readout with SiPM
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Template pulse shape fitting of 
SiPM+filter signal in BSO yields a good 

estimate of the cherenkov signal

Angular dependence of C/S peaks 
as expected around the cherenkov 

cone emission angle (~63°)

Cherenkov

Scintillation



2024 test beam results

Setup of a standalone Geant4 simulation (including 
optical transport!)

● 2024 TB data useful input to tune the simulation 
parameters
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deposited energy simulation

LY in simulation and data

LY / Energy



2025 test beam

New test beam at CERN SPS H6 in September 2025 (NA, MIB and PG)

Aim was testing again DR with an improved setup and using scalable readout electronics, 
testing other producer crystals, and testing linearity in front-rear segment configuration.

Results (analysis still ongoing) will inform us about prototype design optimization
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more details in Daniele’s talk

TB crew      DWC hits                                      crystal’s LY                                      C/S scan



Outcomes in 2025

Students involvement:

● 1 master (Julia) + 1 ongoing (Valeria)
● 3 PhD projects sinergic with FCC

Conferences:

● Double-readout crystal calorimetry for IDEA’’, IDF 
2025, Sestri Levante 2025, M. Francesconi

● Test beam of a cell prototype for a dual 
readout-calorimeter proposal at the Future 
Circular Collider FCC-ee’’, 13th edition of the 
Beam Telescopes and Test Beams Workshop, 
Valenzia 2025, L. Borriello

Contribution to the IDEA CDR arXiv:2502.21223v2
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Journal paper in preparation 
To be submitted to JINST or NIMA

https://arxiv.org/abs/2502.21223v2


In the 2026, NA will build and test a 3x3 BSO matrix prototype exploiting filter and 
waveform based discrimination of scintillation and Cherenkov signal.

Plan to test also BSO EM energy resolution by replacing the central core of the PWO 
matrix which allow achieving shower containment.

Possible test together with the HCAL 

Two test beams allocated in May
and July, at PS and SPS, respectively

23
14x14x160

Towards a multi-channel prototype

Marcello Campajola - INFN Napoli



AI-LEGS: Algorithms for Imaging of Low Energy Gamma rays in Space

24
Marcello Campajola - INFN Napoli

A. D’Avanzo, F. Betta, A. 
Buono, M. Bossa, F.Cirotto, 
Francesco Conventi, C. Di 
Donato, P. Di Donato, F. 

Gargano, E. Rossi

AI-LEGIS project synergic with the crystal and muon R&D 
2 PhD positions founded at U. Parthenope

ICSC Spoke-3 



Resistive Micromegas for MuonSystems at FCC-ee
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slides from M. Della Pietra



Expression of Interest for ALLEGRO Muon System
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Napoli & Roma3 INFN Groups

Mariagrazia Alviggi, Michela Biglietti, Kacper Chmiel, Massimo Della Pietra, 
Camilla Di Donato, Roberto Di Nardo, Ada Farilla, Mauro Iodice, Paolo Iengo, 
Romano Orlandini, Simone Perna, Givi Sekhniaidze.

Paolo has been appointed as Contact Person for ALLEGRO Muon System

The R&D proposal on Resistive Micromegas for Muon Systems for experimentsat FCC-ee was presented in
2024 and has been part of the RD_FCC activities since 2025 (LINK)

● EoI ID0084 Resistive Micromegas detectors for Muon systems at FCC-ee
● Presented to the 8th FCC Physics Workshop at CERN Satellite meeting 13-17 January 2025 (LINK)
● It represents one of the possible solutions, either on its own or in combinationwith multiple technologies for 

the IDEA muon system and/or ALLEGRO.
● EoI for ALLEGRO Muon System in March 2025
● https://indico.cern.ch/event/1475630/contributions/6214315/subcontributions/516749/attachments/2973058/5232866/Allegro_M

icromegas_kickoff_22Nov2024_v2.pdf
● https://indico.cern.ch/event/1439855/contributions/6461614/attachments/3045992/5381959/ALLEGRO_Full_Detector_Concept

_EoI-ESU-Mar27-2025.pdf

https://agenda.infn.it/event/42732/contributions/240166/attachments/124074/182254/RD_FCC_26July2024.pdf
https://indico.cern.ch/event/1439509/sessions/581270/attachments/2997858/5282113/EoIs%20for%20(Sub-)%20Detector%20Development%20for%20the%20FCC-170125.pdf
https://indico.cern.ch/event/1475630/contributions/6214315/subcontributions/516749/attachments/2973058/5232866/Allegro_Micromegas_kickoff_22Nov2024_v2.pdf
https://indico.cern.ch/event/1475630/contributions/6214315/subcontributions/516749/attachments/2973058/5232866/Allegro_Micromegas_kickoff_22Nov2024_v2.pdf
https://indico.cern.ch/event/1439855/contributions/6461614/attachments/3045992/5381959/ALLEGRO_Full_Detector_Concept_EoI-ESU-Mar27-2025.pdf
https://indico.cern.ch/event/1439855/contributions/6461614/attachments/3045992/5381959/ALLEGRO_Full_Detector_Concept_EoI-ESU-Mar27-2025.pdf


Requirements for Muon Systems @ FCC-ee
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Similar dimensions for the Muon detectors for ALLEGRO and IDEA:
➔ Total surface Barrel: ~315 m2
➔ Total surface Both endcaps: ~2x75 m2 = 150 m2
➔ Tot surface: ~500 m2
➔ 3 - 4 layers for 100% efficiency / redundancy and tracking → 1500 - 

2000 m2
Facilitate production by combining different technologies (e.g., 
Barrel/Endcap)

 

Requirements still to be studied in detail.
At the moment, only educated guess for Muon detection with tagging/tracking capabilities
➔ low-rate capability < 1 kHz/cm2
➔ Spatial resolution: 300 - 500 \mum in both coordinates or asymmetric (~ 0.2 mm / 1mm ) for 

LLP tracking (?)
➔ Time resolution: few ns - 10 ns
➔ Efficiency: close to 100%
➔ Sustainable gas mixture

This low-rate drove the idea of capacitive-sharing 
layout to join 2D resistive MM detector high 
performances (robustness and high spatial resolution) 
with a reasonable number of read-out channels  



Towards application for FCC-ee: Capacitive sharing
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In 2024: Feasibility study of the Capacitive sharing concept

Leverage high-rate experience to create robust, simplified resistive
Micromegas for medium/low-rate environments and large areas,
like the FCC-ee muon system, at a reduced cost.

Paper submitted to JINST

In  2025: 
● CS with larger area

Two 40x50 cm2 chambers with different 
layout (rectangular or squared pads) and 3 
layer of capacitive sharing

● CS With Hexagonal pad shape
Two chambers of medium area (20x20 cm2) 
with also a stack of 4 and 5 capacitive



Preliminary test beam results (Nov. 2025)

29Capacitive sharing (3 layers)High Rate Resistive Micromegas

CS Hex 2CS Hex 1Tracking MM Tracking MM Tracking MM

All Resistive 
Micromegas
- 3 trackers
- 6 Detectors under test
Gas Mixtures:
- Ar-CO2-iC4H10 
(93-5-2) [Nominal]
- Ar-CF4-iC4H10 
(88-10-2)
- Ar-iC4H10 (98-2)
Front-end/DAQ:
- APV25 / SRS
Trigger:
- Two scintillators 10x10 
cm2

Beam
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Preliminary results: Standard vs Capacitive-sharing MM

CS detector reaches full 
efficiency with higher gain 
as expected 

STANDARD CS

X Coordinate - Same segmentation (1 mm pitch) resolution = 
80 micron
Y Coordinate - standard 2.2 mm ( 8 mm pitch) CS 300 
micron (1/27 pad pitch)



MicroMegas production in industry
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a technology transfer for the production of MM 
using the bulk technique, previously achievable 
only at the CERN Workshop, began a couple of 
years ago with ELTOS, a PCB manufacturer based 
in Arezzo.

Production of new prototypes ongoing:

Large bulk MM-chambers produced last 
week: to be tested.



FCC-ee positron source (e+BOOST)
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slides from O. Iorio



Progetto e+BOOST per sorgente di positroni
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A) B)

Progetto per migliorare la possibile sorgente di positroni di FCC-ee:
A) metodo “classico” di generazione positroni è bombardare un cristallo amorfo con e-. Si ottengono 
fotoni che vanno convertiti in coppie. Ci sono limiti di heat load e di energia depositata nel bersaglio

B) metodo proposto nel prin: usare cristalli orientati: 
- e- nella direzione dell’asse “incanalati” in forti campi elettrici
- produzione “radiazione coerente” - tutto il cristallo interagisce 
- aumento fotoni prodotti a parità di lunghezza
Gruppo di Napoli coinvolto assieme a Ferrara e Insubria:
- O. Iorio (co-PI prin e+BOOST PRIN2022-2022Y87K7X)
- D. Boccanfuso (PhD SSM)
- S. Perna (PhD U.Parthenope)

Fascio incidente e- a 6 GeV 



Attività prima fase: studio di performances
→ Si è simulato l’iniettore di FCC con una combinazione di 

- Geant4 per la parte di sorgente (Napoli, Ferrara)
- RFTrack per il trasporto sorgente-anello di accumulazione (sviluppato dall’ IJCLab)

Studio performances su FCC-ee
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Sorgente e+ Cattura, trasporto e accelerazione e+

radiatore convertitore

Iniettore di FCC

Challenge: dispersione angolare dovuta al trasporto
Soluzione: sorgente ibrida in due fasi: 

● radiatore ( cristallo orientato sottile)
● convertitore ( cristallo amorfo spesso )



Risultati studi di performance
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Per fasci a 2.86 GeV: NIMA  1075 (2025) 170412 (F. Alharthi et al.)

Parametri di merito/demerito: 
+ Resa di positroni iniziale
+ Resa di positroni all’AdA
- Carica del fascio e- necessaria
- Potenza persa nel bersaglio
- Densità di energia max nel bersaglio 
(PEDD)

Confronto con una sorgente convenzionale:

Alberto Orso Maria Iorio

Ottimizzazione delle dimensioni radiatore/converter:
Per fasci ad energia 6 GeV - Il Nuovo Cimento 48 C (2025) 108 (D. Boccanfuso et al.)
Primi studi al variare della size delle dimensioni relative:

https://doi.org/10.1016/j.nima.2025.170412
https://www.sif.it/riviste/sif/ncc/econtents/2025/048/03#:~:text=TikhomirovDOI%3A%2010%2E1393%2Fncc%2Fi2025%2D25108%2D0Published


Messa in prova della resa di positroni reale:
→ Fascio di e- di 2.86 GeV al sito di Meyrin incidente su un cristallo situato su goniometro
→ campo magnetico per curvare i positroni e rivelatore ad hoc (S4)
→ scintillatori per conto complessivo della resa (S3/Scinti)

Test beam 2025
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cristallo scintillatore magnete

scintillatore

Setup ottimizzato da studi MC
→ In particolare campo magnetico 
per massimizzare l’accettanza positroni su S4

Presa dati a giugno 2025 → paper WIP

Simone Perna

Alberto Orso Maria Iorio



Piani per il futuro
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Pagina di CHART:
https://www.psi.ch/en/cas/fcc-ee-injector-design-and-psi-positro
n-source-pss-project

Alberto Orso Maria Iorio

Nei prossimi ~5 anni: 

→ Finalizzare lavoro su risultati test beam 2025

→ Studi di iniettore in diverse configurazioni 
(cristallo singolo, ibrida etc) a valle dei risultati 
ottenuti

→ Realizzazione di un prototipo di iniettore di 
FCC presso il PSI 

Collaborazione INFN - CHART Svizzero su 
progetto PSS approvato l’anno scorso

https://www.psi.ch/en/cas/fcc-ee-injector-design-and-psi-positron-source-pss-project
https://www.psi.ch/en/cas/fcc-ee-injector-design-and-psi-positron-source-pss-project


Thank you
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Backup
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Proposed future collider timelines
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Precision Higgs physics

The physics reach of HL-LHC
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Precision Higgs physics
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Detector requirements from physics case drivers
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Precision Higgs physics



Key benchmarks for calorimetry

54
Marcello Campajola - INFN Napoli and UNINA

Jet energy resolution is a key benchmark of e+e- 
detector performance

● Higgs production at e+e- colliders (@√s~250 GeV) is 
mainly through higgsstrahlung 

○ 97% of the SM higgsstrahlung signal has jets in the 
final state

● Need a calorimeter with  ~30%/√E (~3-4% @90 GeV) to 
distinguish jets from W or Z bosons

ℓℓ, νν, qq

ℓℓ, ɣɣ, ɣZ,
WW, ZZ

Hard to achieve with traditional calorimetry!

● Typical HCAL resolution >~50%/√E (e.g. ATLAS)

W    Z
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EM energy resolution equally important!

A 3%/√E EM energy resolution has the potential to improve 
event reconstruction and expand the landscape of possible 
physics studies. E.g.

● Precision reconstruction of final states with low 
energy photons (and 𝜋0) 

○ reconstruction of exclusive b and tau decays
○ improve performance of jet clustering algorithms

● Reduce effect of bremsstrahlung on electron 
resolution

3%/√E 15%/√E
[R.Aleksan et al.,
Study of CP violation in B±
decays to D0(D0)K± at FCCee,
arXiv:2107.05311 ]

[M.Lucchini et al.,
New perspectives on segmented
crystal calorimeters for future
colliders,
2020 JINST 15 P11005]

3%/√E

15%/√E

Key benchmarks for calorimetry

State of the art EM energy resolutions from 
homogeneous crystals: 1-2 %/√E



The detector challenge
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The physics case drivers

one problem –several solutions with different pros and cons

Benchmark physics channels: 
https://arxiv.org/abs/2401.07564

https://arxiv.org/abs/2401.07564


The IDEA detector
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INFN very active on the IDEA detector concept and its sub-detectors

New, innovative, possibly more cost effective 
concept details here

○ Silicon vertex detector
○ Short-drift, ultra-light wire chamber
○ Hybrid dual-readout calorimeter
○ Thin and light solenoid coil inside calorimeter system
○ Small magnet ⇒ small yoke
○ Muon system made of 3 layers of μ-RWELL detectors                                    

in the return yoke

https://indico.cern.ch/event/1457081/contributions/6166113/attachments/2959770/5205425/FCC-detector-concepts-2024.pdf


Atlas/CMS ECAL resolutions
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Atlas/CMS HCAL resolutions
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Homogeneous crystal calorimeters promise excellent 
electron/𝛾 energy resolution but have poor energy 
resolution for hadrons

Dual readout (DR) technique

● quantify the electromagnetic fraction of hadronic 
showers via Cherenkov light

● Event-by-event response correction possible

R&D needed for demonstrating success of a dual 
readout combined crystals and sampling calorimeter for 
high resolution in EM and hadron calorimetry

60
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Dual readout strategy in crystals



Challenges of hadronic calorimetry
Hadronic calorimetry is hard!

● hadronic showers include a pure EM 
component with large E dependence 
and fluctuations

● purely hadronic component can result in 
significant amount of invisible energy 
(binding energy, neutrons, neutrinos, ... )
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➔ different response (e/h>1) and fem fluctuations 
degrade resolution arXiv:1712.05494

● Strategies to mitigate this effect by 
design need to be adopted



Dual-readout calorimetry
Dual readout technique: by reading two calorimetric signals with different h/e, the fem 
can be measured event by event and the compensation can be achieved off-line. 

Need to measure simultaneously: 

● Scintillation S signals: sensitive to all charged particles 
● Cherenkov C signals: sensitive to relativistic charged particles (electrons mainly) 
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𝜒 does not depend from energy and particle type.
It is detector dependent: it can be measured on beam tests

NIM A 537 (2005) 537



Challenges of hadronic calorimetry
Two general approaches to cure it

● Particle-flow: use track info to measure charged jet fragments and 
calorimeter data mainly for the measurement of neutral particles. 
Requires fine (transverse) granularity to separate showers

● Dual-readout: use proxy for invisible E component of hadron 
showers. Effectively use an evt-by-evt proxy for EM fraction of 
hadronic showers. More moderate requirements on granularity.

Complementary and also compatible with each other
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Dual-readout calorimetry on work
Dual Readout technique successfully demonstrated in sampling fiber calorimeters 
with quartz and scintillating fibers to measure Ĉ and S signals

➔ impressive hadron performance have been demonstrated : 30%/√E 
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DREAM/RD52 
collaboration



The dual-readout method in a hybrid calorimeter
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● For a DR fiber calorimeter EM energy resolutions 
are mediocre at the best 15%, due to poor 
sampling fractions.

● State of the art EM energy resolutions from 
homogeneous crystals: 1-2 %/√E 

any solution?

➔ combine the best of both (hadronic and EM) worlds 
with an hybrid dual-readout crystal and fiber 
calorimeter



DREAM/RD52 demonstrated DRO 
proof-of-concept in crystals 

● Used PMTs, optical filters and 
timing to separate C and S signals

● Resolution dominated by photon 
detection statistics

● Improvements needed on efficiency, λ 
range of light collection

● Not pursued further:
○ Cost with PMT readout
○ Limited wavelength sensitivity
○ ‘acceptable’ EM resolution 

demonstrated in fiber calorimeter 
for goals of the day
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Dual readout strategy in crystals

Nucl. Instr. And Meth. A 595 (2008) 359 Nucl. Instr. And Meth. A 598 (2009) 710



Pulse shape analysis studies with BGO

● Different pulse shapes in SiPMs w and w/o filter
○ C contribution on the rise time clearly observable

● Nice discrimination of C vs S phe with a template* fit 
on the C SiPM
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template fit 
example  in C 

SiPM

Highlights from CERN TB

*templates from SiPM+electronic single phe 
shape convolution with arrival time distributions

C/S ratio from       
C SiPM

PreliminaryPreliminary

C and S SiPM 
signal example

S SiPM 
C 
SiPM 

UG11 
filter
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from Marco L. slides at IDEA Study Group meeting

https://agenda.infn.it/event/43596/contributions/245438/attachments/126833/187397/24_10_15_IDEA_International_FirstMeeting_CrystalCalo.pdf
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from Marco L. slides at IDEA Study Group meeting

https://agenda.infn.it/event/43596/contributions/245438/attachments/126833/187397/24_10_15_IDEA_International_FirstMeeting_CrystalCalo.pdf
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from Marco L. slides at IDEA Study Group meeting

https://agenda.infn.it/event/43596/contributions/245438/attachments/126833/187397/24_10_15_IDEA_International_FirstMeeting_CrystalCalo.pdf
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Dual readout ECAL: overview
arXiv:2203.04312v2
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ECAL key design features
Crystal requirements:

● good calorimetric properties (short X0, small RM)
● Fast signal, cost effective
● reasonable Ĉ/S ratio

● PWO: Fastest, most compact;
● CsI: the brightest, least compact
● BGO: in between the two

Longitudinal shower profiles

PbWO4, BGO and BSO are good candidates



Crystals, Filters and SiPM (setup B)

1.2 x 1.2 x 15 cm3

Scintillation side
SiPM 3x3 mm2
HPK S14160-3010

Cherenkov side
SiPM 6x6 mm2

HPK S14160-6050

Absorptive colored glass filter (SCHOTT)  on the Cherenkov side 

● long pass: OG550, RG-610, RG-665, RG-715 + KODAK thin film 580 nm               PWO
● short pass: UG11                 BGO, BSO, CsI

optical filter  (d = 25.4 mm, t = 3 mm)
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SiPM front end (Setup B)

1.2 x 1.2 x 15 cm3

Scintillation side
SiPM 3x3 mm2
HPK S14160-3010

Cherenkov side
SiPM 6x6 mm2

HPK S14160-6050

2x CAEN A1423B Wide band (1.5 GHz) preamplifier

● AC coupled (fast) voltage amplifier
● Variable gain

optical filter  A1423B
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Setup mechanics
● Stainless steel box (1.5mm thickness) 40 x 60 x 60 cm3;

● Internal nitrile insulation (2 mm);

● Thorlabs perforated aluminum bench 45x45 cm2;

● Homemade rotator from: top diameter 15 cm;

● 3D printed crystal and sipm holder;

● Flange with feedthrough connectors;

● Box temperature conditioning with internal radiator with fans 

connected to an external LAUDA chiller;

● Internal temperature sensor + PID software feedback to the 

chiller for temperature stabilization;

○ ᯈ stable operations at 23° C
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Highlights from CERN TB
Energy scan to study linearity with electron runs with setup A (PWO)

● Combination of front and rear 
SiPMs yields reasonable linearity

● Signal of front and rear scintillation 
SiPMs change as shower energy 
increases and shower maximum 
moves towards the rear crystal

Wire chamber

10 GeV

40 GeV

100 GeV

20 GeV

Preliminary
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Capacitive-Sharing MM
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Capacitive-Sharing MM
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Capacitive-Sharing MM
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Capacitive-Sharing MM
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Capacitive-Sharing MM
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Standard MM
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Time resolution


