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OUTLINE

. Liquid Argon TPC detection technique.

. ICARUS T600 detector at Gran Sasso.

. Sterile neutrino searches at Gran Sasso.

, Detector perspective: S BN program at FNAL.
. Present: detector overhauling at CERN (WA104).

. Conclusions
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ICARUS LAr-TPC detection technique

A 2D projection for each of 3 wire planes per TPC
A 3D spatial reconstruction from stereoscopic 2D projections
A charge measurement from Collection plane signals

A Absolute drift time from
scintillation light collection
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The ICARUS T600 detector

LAr acts as target and detector
electron drift direction
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Two identical modules 4 wire chambers:

3.6x3.9x19.6 a 2 7 Seadn
Liquid Ar active mass: & 47 6

Drift length =1.5m (1 ms)
HV =-75kV E =0.5kV/cm
v-dri ft = 1.55 mm,

2 chambers per module

3 readout wire planes per chamber, wires at 0

, 60
a 54000 wir es, mmplanespazingt ¢ h,
20+54PMTs,8 |, for scintillation
VUV sensitive (128nm) with wave shifter (TPB)
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ICARUS T600 at LNG
Four identical LAr-TPCs, > ,

successfully exposed to CNGS beam | _ _ _==— _z\ = o
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ICARUS LAr-TPC performance

Energy reconstruction from charge integration 40—
A Full sampling, homogeneous calorimeter with * Data
excellent accuracy for contained events
Tracking device
A Precise 3D topology and accurate ionization
A Muon momentum via multiple scattering

Measurement of local energy deposition dE/dx
A el gremarkable separation (0.02 X ,=14cm samples) |
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A Particle identification by  dE/dx vs range 010 P 0w 50
30;." ) ‘
Low energy electrons: 2| | dE/dx vs. residual range ;

W( E)/ B EM\D)+2% for p, p ;mcompared to -
- | Bethe -Bloch curves

0.6

MC: n=222320; u=2.375; 0=1.366;
real data: n=98184; u=2.319; 0=1.314;

Electromagn . showers:
w( E) /% EG&)
Hadron showers: 10
W( E) / BolaE(Ged)

15 dE/ dx distribution

for real and MC
muon tracks from
CNGS events
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ICARUS: e/gseparation and p° reconstruction

Collection| /% .. - [P reconstruction:
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A MC: single electrons (Compton) E,=685" 25 MeV
A MC: e*ed pairs (g conversions) !
A data: EM cascades (from p° decays)

Mg g133.8 4.4(stat) 4(syst)
MeV/c 2

2 m.i.p.
1 m.i.p.

LAr TPC: very good e/ g separation:
excellent rejection of NC background to E, events g



