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The SBN program to search for sterile neutrinos The Far Detector ICARUS T600
* The Short-Baseline Neutrino (SBN) program aims to confirm or definetely rule out * The SBN Far Detector, ICARUS T600, was run at LNGS Lab from 2010
the existence of sterile neutrinos at the eV mass scale as hinted by some to 2013 as the first and largest LArTPC ever operated collecting
experimental results [1-3] by measuring the v, appearance and the v, 8.6x101° POT statistics from the CNGS neutrino beam
dissapearance oscillation channel on the Booster and NuMI neutrino beams at e ICARUS is a self-triggering detector:
Fermilab two identical modules 19.6 (L) x 3.6 (W) x 3.9 (H) m3 each with a
Liquid Argon Time Projection Chambers (LAr TPCs) at Near (110 m) and Far (600 total (active) LAr mass of 760 (476) ton
m) positions along the v, Booster Neutrino Beam (E, ~ 1 GeV) at Fermilab e Charged particles from neutrino interactions ionize the LAr
Target SBND MicroBooNE ICARUS producing e drifting in 1 ms (E; = 500 V/cm along 1.5 m drift
;ﬁﬂﬂﬂﬂﬁﬁﬂﬂlﬂ%ﬁ%ﬂf%ﬁllﬂiﬁ%ﬂﬂI _ ﬂ {, — lenght) towards three parallel anode wires with different
T omy smemn I I e orientation (0°, £ 60 °). Combining wire coordinate at different drift

time = 3D track reconstruction with resolution of ¥~ mm
* Scintillation light detected by photomultipliers to provide the event
time

Horn + decay pipe 270 tons of argon 170 tons of argon 760 tons of argon
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: T600, 6.6e+20 POT (600m) . .

. MicroBooNE, 1326421 POT (470m) SBN will cover the allowed parameter region

LAr1-ND, 6.6e+20 POT (100m) . . .. .

. e Am142-sm229eu with 50 sensitivity in 3 years
| R d e (6.6 x 10%° POT)

Stat., X-Sec., Flux, Cosmics, Dirt

v, Only Fit

—90% CL

0L Additionally, it will provide high-statistic
samples of v-Ar cross-section measurements
—Jebat extremely useful for the upcoming DUNE

% LSND Best Fit
+ Global Best Fit (arXiv:1303.3011)
244 Global Fit 90% CL (arXiv:1303.3011)

+ Global Best Fit (arXiv:1308.5288) - eX p e ri m e nt

== Global Fit 90% CL (arXiv:1308.5288)
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A new experimental challenge i) \ NN N
ICARUS operates at shallow depth. The high rate of cosmic ray induced signal *3;"“{;,/ i s YN A
(background) is mitigated by: “ s %\ ”%’;?‘, v | ‘\\ R,
* 3 m of concrete overburden reducing the rate of cosmic neutrons and y by a Cathode Field Cage
factor 200 and muons by 25% Cosmic entering (75 kV) 4 i -
e Photons originated by the residual muon . / c | Track NUIVITY, CC
~ - = = candidate
rate (~ 10 in 1 ms TPC readout) can - dE/dx measurements allow to S \
mimic v, Slgnal |nteraCt|0n. - 'C.OSm'lc I CRT walls dIStIngUISh between electromagnetic _E
Bay Tagger (CRT) system |de.nt|.f|es | in showers generated by e-/y sDE o -
time and space particles to distinguish . Svery good v, identification £|  Electrdnny f - ¥
cosmics entering the detector from ™ o /‘ | e T
particles originated inside the TPC Sl '
c ! 72 cm. Wires
Y P Y 9
Cosmic Ray Tagger =
N BNB v, CC candidate
Three subsystem ensuring 4mn coverage of the detector: Top, Side and Bottom CRT S| Beam 3
&| direction Track 1: muon
Side CRT made of 8 inner and outer vertical layers on lateral walls: 1 scintillator 5 s Earéduda’re /,/ Overlapped
plane/layer of 20 scintillator strips each with 1 WLS fiber readout by SiPM (at both § Track 3 /,,”l/ cosmic
end 8 m strips, at the same side 5 m strips) off = = — ’“”GCkS\)
V_Z_’ _Track 2 2.1m Wires : “‘-:-«;»«-‘\4_" ——
< - >
Top CRT will intercept 80% of cosmic ray flux: 123 modules, 2 x 2 m? each, .
84 horizontal installed below the overburden and 39 in vertical position on west, TOP CRT commissioning
east, north and south rim : rate over time ,
vertical modules horizontal modules
Each Top CRT module Composed of 2 Orthogonal scintillator planes of 8 bars each: %0.255— %u.esi— ________________________________________________________________________________________ ol |S ::tratlzﬁg:urden
* 2 WLS fibers grooved on each bar + SiPM at one end of each fiber SiPMs ¢  =ma & oo b
* Front End Board trigger: quadruple coincidence = S Dy IS
o enr T L oo |1
* Top CRT modules assembled and tested at LNF and MODULE I g IR Linstallation. .| °SEIEn
re-tested at Fermilab before installation oo | TR
S T lame
° Top CRT m Odul es teChn|Ca| SpeCIflcatlonS: \ scintillator bars 02/03/22 16/03/22  30/08/22  13/04/22  27/04/22 ' 02/03/22 16/03/22  30/08/22  13/04/22  27/04/22
* Mean efficiency ~ 96 % . Horizontal modules reconstructed hit positions
* Time resolution 2-3 ns and spatial granularity of ~ 20 cm = r —4700 S
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