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What is ICARUS?

¢ Neutrino experiment
* Neutrino oscillations from CNGS V;, beam
e Sterile neutrinos (LSND anomaly)
e Atmospheric neutrinos
® Proton decay
e Working from Oct. 15" 2010 to Dec. 374 2012
e LAr TPC with 476 ton of active mass

Good spatial resolution ~1 mm?3

Excellent calorimetry

Particle identification

Self-triggering

Ultra-high LAr purity
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How does ICARUS work?

e 2 identical modules

e 2 TPCs per module

e Charged particles ionize the LAr leaving a trail of electrons that drift to the anode

e 3 wire planes ( 0°, +60°, -60° ) allow 3D reconstruction as well as calorimetry

e Particle identification through dE/dx vs residual particle range
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The event reconstruction |

e Hit finding and fitting

e Energy calculation
dQ Q)%E

d:L'_1+k;B‘(11—f

e Quenching correction ~0.64

—1
e Electron lifetime correction Q — Q() + € / 4
(depends on the LAr purity) 0.3
7(ms) = '
[O2](ppb)

e Composition of the 3D view

¢ Hit matching (between Induction2 and Collection)
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The event reconstruction Il

2

e Absolute particles momenta is obtained from the relativistic equation o A\2
P q » = \/(EA- + m)

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

e Multiple scattering measurements of the muon allow us to (z1,91, 21)
compute its momentum

¢ The total momentum is computed as the sum | E ﬁﬁ‘

e Transverse momentum is also calculated k

¢ The neutrino energy is obtained as

E,=E, + CM“E

¢ Gamma-electron separation is performed based on dE/dx during
the first ~2.5 cm of the cascade m._o = \/ ) EA EA 1 — COS 9717))

(%2, Y2, 22)

non-leptons

0 . : :
e 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

2" module, left TPC

Induction 2 i T
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PID | E(MeV) | p (MeV/c)

021 = 46

SRSl e L
- my | 220+18 ] 331420 EEEEEE E e R
P | 143412 538424 (RS ol NG

338 +28 1028:|:48 SigEEm g i

Py = 11.50V/c

I

B9 = 125+ 040
0 =136.3 £ 4.7 MeV/c?

E, ~ 15.09 GeV Ey =698£59 MeV  dy =339 mm  day, eV/em

E, =565 £48 MeV  dy, = 117 mm % — 6.19 MeV/cm
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3 .
7 mass reconstruction Particles | E%" (MeV) p (MeV/c)

> EYl =329 + 21 MeV T,p 172 £ 15 279 £ 16
> EY2= 705 £ 32 MeV
> Conversion distances : 49 cm , 58 cm L 8100
> dE/dx : 5.8 MeV/cm , 5.4 MeV/cm
. 912 = 15.8°+ ().5° m,2p 71+6 157+ 8
—_—mmm T,p, 457 + 39 S80 + 40
m_ =132+ 6 MeV/c’ (T—p—e), n
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Backup slides
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© .  Hadronic Calibration Factor
2.4}
Shell # 2 22 o
501 entries 2—
Shell # 1 224 entries 8 o
Shell # 0 244 entries e 1 ®
0 1 2
Shell #
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