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| #1 Cosmic Background at the ICARUS detector at Fermilab

The ICARUS-T600 is a LArTPC with a total mass of 760 tons of liquid argon, located
at Fermilab along the Booster Neutrino Beam (BNB) at 600 m from the neutrino
source, and 6° off-axis the Neutrino from the Main Injector (NuMI) beamline. ICARUS

To mitigate the cosmic ray flux, a 3 m

will search for evidence of sterile neutrinos within the Short-Baseline Neutrino concrete overburden is installed ut ~17100 ~12800

program. In addition it will perform measurement of neutrino cross-sections with the above the ICARUS apparatus. A D ~50 0.1

NuMI beam and Beyond Standard Model searches. Cosmic Ray Tagger (CRT)system |

Being installed at shallow depth, ICARUS is exposed to a large flux of cosmic rays, surrounding the detector allows to % ~100 <<0.1

which, If in time with the neutrino beam, could determine an event trigger, and, detect muons reaching the TPC. 1400 T
N ~ -

eventually, they could mimic a neutrino interaction.

The expected rates of cosmic ray induced events and neutrino interactions are:
 1vevery 180 /53 spills for BNB (1.6 us) / NuMI (9.6 us);

e 1 cosmic u every 55/ 6 spills for BNB (1.6 us) / NuMI (9.6 us).

Top CRT Horizontal Plane

Flux of cosmic particles at ICARUS | . .
P Top CRT Vertical Planes  F———" The CRT system Is designhed
- PP, : to provide a ~ 4m coverage of
The cosmic induced background can be - : | - f ! { thepTPC It is divided in: ° -
. . . . . i 102 - — 1 1 | | 1 { " " ——
dlstlngu.lshe(.j N two main categories: ~ | . : z : =l | _ Bottom CRT, Side CRT and
* In-Time interactions: cosmic > ol N 3 3 Top CRT
. . - 0] = = ) . . .
particles entering the detector during v - Ak § ' The CRT provides spatial
the beam spill; . | N F E D ~  (~cm resolution) and timing
Out-of-Time interactions: cosmic = ] i I (~ns resolution) coordinates of
: : w10 =
particles crossing the detector read- 5 6 H the particle crossing points.
out window. 102 | 1 ] ey
- | Lol .ﬂH"ﬂﬂ......u ﬂni L ‘ S — IWI T
10 ) Kinetic Energy?GeV) 10° 10 Bottom CRT
Top cover « e o
#2 The Top CRT #3 CRT Commissioning
* |t Is composed of 39
vertical modules and 84 i
horizontal modules, y—/ t 1cm » The commissioning of the &‘@;L
intercepting 80% of the 10 mm A CRT was completed in NS
incoming CR u flux. scintillators AL t 1.5 cm spring 2022.
* Hodoscope module p
consisting |
of 2 orthogonal layers of 15 mm
scintillator bars. Each layer scintillators T O7F
consits of eight 23 cm wide / 7/ / 186 cm - The CRT system was in data- 2 %F
bar. The scintillator layers taking during the installation of the & osf-
are encased in Al boxes. | concrete overburden. Y IR — i
186 cm Bottom Cover * The rate measured by Top CRT 05E | mrco e thOB|d ................. S S
. horizontal modules decreased oash |ormems |0 o otne o fosray
¥ o T FEB 238 thir installed
« Scintillation light is collected by two WLS fibres § - - from ~ 600 Hz/module to ~ 330 I i=ice N 1S TR T
per bar each read-out at one end by one SiPM. = ﬂ? = Hz/module, in agreement with the S g ) i ST
\\\ g ._.___-‘_ - ’ q expected COsmlc muon rate (~ 0.355_ ....... 'EE3232 .................................. = :: ' ...........
» The CRT trigger is provided by coincidence . S 100 Hz/m?). S i R Y R A R
signals on both (AND) scintillation layers. ~ (-] S E—— T SN SU -
26/02/22 28/03/22 27/04/22 27/05/22 26/06/22

i
. CRT Hit and Optical Flashes time difference . 2
CRT-PMT Matching : - #5 CRT-TPC Matching
- = . ICABU§ Run2 BNB Data
. The timing resolution of th S ~ . Preliminary - The rejection of the Out-Of-Time cosmics can be achieved by associating the TPC
© timing resoiution ot the 5k - reconstructed tracks with the CRT hits.
(FEET S3E)Stem (~HSS) and Of( the) - S S .. TopCRT Track Projection and Top CRT Hit distance
oto-Detection System (<ns S e S e . ' "
- Y51 10° - -l ' - Side CRT « The CRT-TPC matching is LS s [
and their synchronization by - : . _ _ 132 2 700f ICARUS Run2 BNB Dat
- S . ., performed using spatial |2 g F un ata
means of the global event - A A . oy o 113 = ool Work In Progress
trigger, determines the - - . 'E ormation: 9 ‘ — \ \a :
crepe : . it 3 nl

possibility to associate each LA . the recc_)nstrgcte trﬁc > T -

reconstructed Optical Flash SR alre prOJec(tje honto t. el CRT : 4001

with one or more CRT hits I i g_anes ar:j the spartlla ‘ 300f

USIng Only timing Informatlon 103 F‘W"'F'T.Til clvrv b b b by I |m IStance etween t e - [ / ol

80 60 40 20 0 20 40 60 80 projection and the CRT hitis ~econstructed
CRTHIL-Optical Flash [ns] used for the classification. Track 100
* By selecting events with optical flashes in time with the beam spill and not [ o Tm——
II]'-Iilll | I}?_*ﬂlI | IJH}I | I-E-{:II | I-El-{:'I | I‘HI:I[‘:I | ‘IIE[‘:I | ‘II4E: | ‘IIE[‘:I | ‘IIE:E: I}f_*i}[‘.l

matched with any CRT hit we can determine an enhanced sample of fully
contained neutrino interactions, effectively suppressing the In-Time

cosmic induced background.
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Distribution of Track Projections for CRT-Track matches with distance < 30 cm
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reconstructed
tracks from
ICARUS Run 2
was used to
perform a
«cosmic
tomography» of
the Top CRT.

200

o

Transverse Coordinate X [cm]
S

400

'I-CA-R'US__ _Cryqétat profile

v
q
2%
§.
=
Y
*
<

| £1°0 8N8 2UnY SNHVOI |

-1000

—500

This document was prepared by the ICARUS Collaboration using the resources of the Fermi National Accelerator Laboratory (Fermilab), a U.S. Department of Energy, Office of Science,

0

Office of High Energy Physics HEP User Facility. Fermilab is managed by Fermi Research Alliance, LLC (FRA), acting under Contract No. DE-AC02-07CH11359.

.500- 10d0
Longitudinal Coordinate Z [cm]



	Diapositiva 1



