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Introduction and Motivation

Predicted at least 52 years ago This experiment is the first experimental initiative
towards this process

Currently, no experimental May constitute a new tool in the toolkit for reactor
monitoring, supernova detection, and/or R-Process
nucleosynthesis modeling

confirmation

@ >
Electron +
Neutrino W
Boson ,

, Fission
85 230 Fragment
o Pa
Fission
Fragment

" 1
E’o»

urity Administre r




Experiment Site — Oak Ridge National Lab
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Spallation Neutron Source

o Pulsed at 60 Hz for excellent background suppression
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Fission Material Selection

There are several fissionable nuclei to choose from, but few are available
in large quantities
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Thorium & Uranium are the

most practical candidates
BUT

Thorium has a spontaneous
fission rate 5 orders of magnitude
less than uranium
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Statistical Decay

Thorium-232

Giant Gamow-Teller
Resonance and Isobaric Analog
State enhance charged current
capture cross section
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Thorium NuFission Signal

First needed the charged-current neutrino cross section for Thorium

Beta-Strength Function for Allowed Transitions Charged-Current Cross Section on Thorium
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CC Event Estimate: ~2 CC Events per kgs Th-232 per SNS year - nuFission Estimate: ~I nuFissions per kgs Th-232 per SNS year

‘ N I 23‘»'

nal Nuclear Security Administratic



232Th(Vae )X F ° ° N t
— 232Th(p,e7) .
10-38 4
22y a0 Si gn al
= = 232Th(y.e” f) > xn
----------- 232Th(v..e~1n)%3'Pa
232Th(v..e~2n)%3%Pa
107 232 -317)229 le=39
~ 1 Jd == | | Th(ve €™ 3n)**"Pa B nuFission
B | e == | | 232Th(v..e~4n)%%8Pa 25 [ NINs
8 232Th(p.e~f) - In
S | Y EFAE T | 232Th(ve.e~f) = 2n E 20
% 1040 A
& 232Th(p.e~f) - 3n 5
o ks
232Th(vee™f) - 4n 3
2 1.5
252Th(vae £y -5n z
232Th(v.e~f) - 6n E,J
1043 § X fr 8 2 A | s 232Th(v.e~f) - Tn E 107
232Th(v.e~f) - 8n L:Ej
"""""" 232Th(ve.ef) = 9n 05
IO_‘z I_‘: : : ’:: . .
0 10 20 30 40 50 60 0.0 '
_ | 4 5 6 9
Neutrino Energy(MeV) Neutron Multiplicity

| NYSH4

National Nuclear Security Administration
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NuThor Detector Built & Deployed

Thorium Plates
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NuThor Detector Built & Deployed
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NuThor Detector Built & Deployed |~

Neutron Multiplicity Meter
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NuThor Detector Built & Deployed| «. =

Gadolinium-Doped Water
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NuThor Detector Built & Deployed
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NuThor Detector Built & Deployed
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Early Data Analysis

Zero-threshold, external trigger on SNS Timing Signals
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Physics Event Topology




Expected Impact

o This would be the very first experimental confirmation of the new way to split the atom

o This would simultaneously be the first experimental confirmation of neutrino-induced neutron emission

o Could potentially be a novel method of detecting reactor neutrinos
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