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Objective Integrated Dark Noise

e [ixplore feasibilty of building a large scale neutrino detectors at shallow depths.
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e Achieve muon veto efficiency of over 99.99 % simultaneously mainintaing fake rate
of less than 107
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Cosmic Muon Veto Detector

Clustering Scheme

e Hit formation 2 or SiPM’s have signal > 2.5 p.e.

e Nearby related hits in a layer are combined into "Clusters”.

onside T TopVeto s e Clusters are combine to form doublets, then triplets if related.
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Veto Wall

e SuperCluster: In the top wall, triplets and doublets combine to form quartets.
e Active Detector: Extruded Plastic Scintillator (EPS)

e Light Collection: Two 1.4 mm dia double clad WLS Track Reconstruction and Extrapolation

e Readout: 2mm X 2mm Hamamatsu SiPM’s
e ~ 750 EPS and 3000 SiPM’s e With Magnetic Field: Kalman Filter based algorithm.

e Without Magnetic Field: Least Square Method.

e [ixtrapolation: Evaluate closest distance, d.,s between track and EPS.

Veto Wall | # of Layers Layer staggering | # of EPS EPS dimensions
Top 4 12.5 mm 88/Layer 4.5m X 5em X 1-2cem

Right Side 15 mm 40/Layer . 4.6m X bem X 1em
With Magnetic Field Without Magnetic Field

Left Side 15 mm 40/Layer . 4.6m x 5cm x 1cm 10°E RMS: 4.04 + 0.00 cm 105, RMS: 2.49 £ 0.00 cm

: : T : "~ 0:3.94 £ 0.00 -
Back Side 15 mm 40/Layer  4.7m x 5cm X 1em © ¢ . 2.01+0.00cm

Auxiliary 15 mm 1/Layer | 2.1m X 5em X 2em 10*
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Charge Measurement
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e Birk’s Scaling: Light yield scales with energy deposition:
dL b
R dx
dr 1+ kB x4 Effective Area of Veto Walls

e Photon Production: Follows Poisson distribution with mean Y X Egep.

pre” "1 +popge”P3Y = 300
P1+Dp2p3

e Observed Charge (Q): Gaussian with mean Ggpy X Ngipy and variance

2 2

e Photon Detection: Ngipy = Npod
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0.001457 + 6.201e-05

52 i 0.257 pC

~ 0.004 pC
- 0.022 pC Expected Performance
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Timing Performance
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E RMS: 5.54 ns RMS: 6.91 ns | 24cm
= 26 Ccm

:cf: 3.57 £0.02 ns 0, 4.05+0.06 ns - 28 cm

:_MC Data
ERMS: 4.59 ns RMS: 5.18 ns
[ 0:2.95+0.02 ns 0. 3.08+0.04 ns
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60 —40 =0 020 tir:g (nso 60 40 =0 020 tir;‘g (n;o Software is developed based on inputs from experimental data to evaluate the perfor-

mance of CMVD around minilCAL. Using extrapolated muon tracks from the mini-
ICAL, veto criteria is established to achive efficiency > 99.99 %. Observed efficiency is
99.9929% =+ 0.0005% for d.s up to 30 cm with magnetic field. Additionaly the purity
of the simulated sample (~ 8.5M) is observed to be 100.
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Summary

e Time resolution is mainly affected by the Y-11 WLS fiber’s 7ns time constant.

e Position uncertainty: 36.76 = 1.13 cm.

e Larger position uncertainties for low charge signals over longer distances.




