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What is ICARUS?

• Neutrino experiment

• Neutrino oscillations from CNGS          beam

• Sterile neutrinos (LSND anomaly)

• Atmospheric neutrinos

• Proton decay

• Working from Oct. 1st 2010 to Dec. 3rd 2012

• LAr TPC with 476 ton of active mass

• Good spatial resolution ~1 mm3

• Excellent calorimetry

• Particle identification

• Self-triggering

• Ultra-high LAr purity
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• 2 identical modules
• 2 TPCs per module
• Charged particles ionize the LAr leaving a trail of electrons that drift to the anode
• 3 wire planes ( 0º, +60º, -60º ) allow 3D reconstruction as well as calorimetry
• Particle identification through dE/dx vs residual particle range

How does ICARUS work?
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The event reconstruction I

• Hit finding and fitting

• Energy calculation

• Quenching correction

• Electron lifetime correction
 (depends on the LAr purity)

• Composition of the 3D view

• Hit matching (between Induction2 and Collection)

~0.64
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The event reconstruction II

• Absolute particles momenta is obtained from the relativistic equation

• Momentum direction is extracted from the first segment of the track
from the primary vertex

• Multiple scattering measurements of the muon allow us to
compute its momentum

• The total momentum is computed as the sum 

• Transverse momentum is also calculated

• The neutrino energy is obtained as 

• Gamma-electron separation is performed based on dE/dx during
the first ~2.5 cm of the cascade

• The        invariant mass is calculated from the photons’ energy
and the angle between them
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Run 9722
Event number 284
Date: Sep 20th of 2010 at 20:08:32
Electron life time = 3.062 ms
2nd module, left TPC

Induction 2

Collection

Induction 1
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depdep
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Grazie!
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Backup slides
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