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How It Works

Inverse beta decay (IBD)
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A Most positron stops in a singlibe

A Neutron capture timet w1t i

A Neutron capture orfLiloadedZnSsheet

A Long scintillator decay time @nSgives pulseshape discrimination (P$D

A Cube design

A Promptdelay spatial correlation
A Topological event selection utilizing 5k4Vgamma )

Detected Light




MinICHANDLHRetector

Lighttight box

Scintillator

HV cables

A 62 x 62 x 62 miwavelengthshifting scintillator cube

A Light read out by total internal reflection in X and Y directions
A 8 x 8 x ubes (320 cubes)

A SLiloadedZnSneutron sheet between layers and top/bottom
A 80 2inch PMTs

A PMT pulsedy preamp + shaper (25 ns shaping tirde)16 ns waveform digitizer
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M O b| Ie N e utrl n O Lab North Anna Nuc-'lxower Plant

A Mobility + fast deployment
A Reactor monitor for nuclear nonproliferation

A Data takingJune 15, 201¢ November 22017 at
North Anna Nuclear Power Plant

A 48 days reactopn, 24 days reacteoff

PMT f Boronloaded plastic panel |
Inside the trailer | én (light urple) ;
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Mobile Neutrino Lab (trailer)
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Electronics rack MiniCHANDL E@etector



Neutron Tagging

Neutron-like Waveform

Electron-like Waveform
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A Neutron PID = (area under pulse) / (pulse height)
A PMT flasher can mimic high value of neutron PID

A Use two... s based on electrofike and neutrodike pulse shape
templates to reject PMT flasher

A Neutron can be observed as single or double layer

singlelayer

doublelayer
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Gain Calibration

Before HV tuning After HV tuning

Muon Peak Position vs HV Muon peak positions (run 20051) Muon peak positions (run 20054)
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APMTHVswere tuned to equalize the lightb-ADC
response

ARemaining small gain variation per PMiEnnel per
runis applied on offline data



Vertical Muon
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Distance from PMTs [cubes]

— 8 cubes

— 5 cubes
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Gain-corrected ADC

A Use cosmic muon to obtain attenuation curve
A Vertical muon provides a cleaZdx distribution
A Peak odHdx as afunction of distance from PMA attenuation curve

A Muon attenuation curve is consistent with one fromdsum source
Compton edge



Unchanneled.ight

Sideview

Top-view

[ = 7 "Recon energy (run: 40420, event: 416845, z:3)
Energy=10.988MeV, logL=13.320, iter=1
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X-view y-view

A Unchanneldight profile for 64 cube location using vertical muon
A It is used for reconstruction and simulatingchanneledight inMC



