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The ICARUS collaboration
at SBN (2023, >150 physicists)
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1. Brookhaven National Lab., USA
2. CERN, Switzerland
3. CINVESTAV, Mexico,
4. Colorado State University, USA
5. Fermi National Accelerator Lab., USA
6. INFN Bologna and University, Italy
7. INFN Catania and University, Italy
8. INFN Genova and University, Italy
9. INFN GSSI, L’Aquila, Italy
10. INFN LNGS, Assergi, Italy
11. INFN LNS, Catania, Italy
12. INFN Milano, Milano, Italy
13. INFN Milano Bic. and University, Italy
14. INFN Napoli, Napoli, Italy
15. INFN  Padova and University, Italy
16. INFN Pavia and University, Italy
17. SLAC National Accelerator Lab., USA
18. Southern Methodist University, USA
19. Tufts University, USA
20. University of Chicago, USA
21. University of Houston, USA
22. University of Pittsburgh, USA
23. University of Rochester, USA
24. University of Texas (Arlington),USA
25. INFN Pisa and University, Italy
26. Ramanujan Faculty Phys. Res. India
27. Virginia Tech Institute

Spokesperson: C. Rubbia, GSSI
12 INFN groups, 12 US institutions, CERN,
1 Mexican institution, 1 Indian Institution

a  On Leave of Absence from INFN Padova
b  On Leave of Absence from INFN Pavia 



outline

• Status of ICARUS detector

• INFN Catania group: composition and activities
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ICARUS Installation, Commissioning and Data taking
Dec. ‘21:  CRT installation to recognize cosmics June ‘22: overburden installation to reduce cosmics

Steady data taking with BNB, NuMI beams since 
March 2021, in parallel with commissioning activities. 
Cosmic rays, nµ , and ne samples collected for 
trigger/calibration/event reconstruction studies.
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l Installation of concrete overburden  (3 layers ~2.85 m 
thickness) lasted to June 7 2021 concluding the ICARUS 
detector installation:
Ø Cosmic rates reduced by ~2 and start of    ICARUS 

physics data taking!



Run 1: first ICARUS physics run, June 9th – July 10th 2022

Ar pump substitution
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West Cryostat
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Electron developing into e.m. shower 
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Contained NuMI CCQE ne,         
candidate, EDEP ~ 800 MeV

BNB  CCQE nµ candidate, 
EDEP ~ 200 MeV

l ICARUS operated in physics mode with  TPC, 
PMT, Top/Side CRT  in stable conditions taking data 
with a PMT signal trigger in coincidence with NuMI or 
BNB beam spill; 

l The cryogenic system performed smoothly 
guaranteeing a LAr purity adequate for data taking, 
with a free e-lifetime measured by cosmic µs at ~4.5 
ms (~ 3 ms) for East   (West) cryostat.

l Data acquisition largely successful, with 
~93% collection efficiency for both 
BNB/NuMI:  

Ø Total collected beam amounts to  
~6.8 1019 POT for NuMI and ~4.1 
1019 POT for BNB.



PMT Activities on the 2022 summer shutdown and beyond

Slide: 6

PMTs requiring a manual adjustment

Base µ sample:
<>=0.13 ns
s=0.9 ns

Average residuals from µ procedure (ns):

Validation
sample:
<>=0.07 ns
s=0.37 ns
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residuals used for recursive corrections of each PMT’s transit time up to 0.4 ns 

l PMTs gain equalized to G=4.5x106 within ~2% 
spread by adjusting the applied tensions with a semi-
automatic procedure based on the recognition of 
single phe’s from g background.

Light detection system regularly monitored to 
identify possible variations requiring new 
calibrations showing an impressive stability since 
December 2022.

l PMTs timing regularly measured exploiting  the 
laser system and cosmic µs for the precise time 
reconstruction of interactions



Run 2  Data taking: from December ‘ 22 to July 9 2023

l Run 2 started on Dec. ’22 taking data smoothly with 
an acquisition efficiency >95 %  using the improved 
trigger system.

l Occasional beam stops due to technical problems on 
beam-lines were used for detector calibration/tests .      

l Collected events statistics:  1.6 1020 POT BNB and 
~1.9 1020 POT NuMI.
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Gruppo ICARUS a Catania 2023

Composizione
Vanessa Brio (ass. INFN dall’1 giugno), Vincenzo Bellini, Catia Petta,
Clara Saia (tesista UniCT del Corso di Laurea Magistrale) 

Attività in corso e previste nel 2024

l Ricostruzione dei segnali ottici dal PMT System, calibrazione in tempo 
e in guadagno dei PMT, manutenzione e ottimizzazione del PMT System, 
PMT expert shifts 

l Analisi dei dati dalle misure di stabilità del guadagno dei PMT di Icarus 
al variare della temperature

l ICARUS Remote Shifts
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ICARUS gain stability test

Un grazie speciale a:

A. Di Mattia, R. Persiani, F. Librizzi, A. Grimaldi, D. Sciliberto, G. Saccà
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