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Goals

Choose parameters that best suit each spectra

Study gamma and neutron spectra from a variety of
sources and backgrounds by using a pair of borated
polyvinyl toluene detectors

Discriminate categories of nuclear material such as
NORM, medical, industrial and SNM through the
development of appropriate algorithms

Tech transfer to a commercial vendor
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Medical and Industrial Materials TEET
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Special Nuclear Materials
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Background

* Portal Monitors are made up
of plastic scintillators

* Limited to only gross
counting

 False alarms often occur

« Changes with weather
conditions can have an effect
on the background radon

progeny
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Borated Polyvinyl Toluene Detector
 Plastic Scintillator

collected Is spread
over Compton

with boron 7
Borated %

 Portable organic :
_ scintillator g
 Economical 5
« Sensitive to PMT
gammas and 3
neutrons g

- Total energy g
MCA :
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Materials
- Two borated * Maestro
Polyvinyl Toluene  Laptop
detectors N « Exempt sources of:
« One Ortec digibase — Ba-133
MCA — Co-60
« Standard BNC — Na-22
Connector - Am-241
— Eu-154
#LCNEC |7 USNRC NUCLEAR ENGINEERING
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Device Assembly Facility

* Experiments at Device Assembly
Facility (DAF) were held at the
Nevada Test Site in summer
2018
— Cs-137 (=20 uCi)

— Thorium reflected Plutonium source
— BeRP Ball with WGPu

— Drum containing Plutonium Oxide
container
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Device Assembly Facility

— Thorium reflected
Plutonium source + drum
containing BeRP ball with
WGPuU

— Plutonium oxide + drum

containing BeRP ball with
WGPuU

— The Rocky Flats (RF)
highly enriched uranium
(HEU) metal shells
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Methods

* About 52 experiments were
done

— 40 experiments with Ba-133,
Co-60, Eu-154, Na-22, and
Am- 241 sources

— 12 experiments with
background
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Sampling Times

« For background:

— 7200 seconds (2
hours)

— 36000 seconds (10
hours)

« FOr sources:
— 20 seconds
— 20 minutes
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Sampling Times for DAF

« For background: — 6300 seconds (~1 hr
— 60 seconds (1 min) 15 min)
— 120 seconds (2 min) ¢ Overnight runs:

- For sources: — 12 hrs
— 60 seconds (1 min) — ~14 hrs

— 300 seconds (5 min)

— 1800 seconds (30
min)

— 3600 seconds (1 hr)
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Cobolt-60
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Europium-154
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Sodium-22
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Americium-241
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Cesium-137
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BeRP
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TCBeRP
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Rocky Flats
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Background in Lab
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Background outside Research Building I
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Background in DAF
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Compton edge is linear with energy
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PeakEasy Ver. 4.86

2016_04_14_18_33_590.n42

Livetime: 806700 sec Deadtime: 0.77 % Neutrons: 0.012 cps

105\%
8 104 \Q\l%-ul
10°
w0 a0 e0 a0 o0 20 00 deo0 e
Energy (keV)
7/24/2016 2:44 MeV CE channel #
Bi214 1.76 1.5 987
K40 1.46 1.24 823
Bi214 1.12 0.91 569
Ac228 0.91 0.71 349
Bi214 0.61 0.43 162
Pb214 0.35 0.20 75
Pb212 0.24 0.12 25

Department of

NUCLEAR ENGINEERING



NC STATE Engineering

Compton Edge Energy
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Barium-133 Detector B

Ba-133 Detector B
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Linearity Barium-133
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Linearity of Detector A
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Linearity of Detector B

Linearity Detector B
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Conclusions and Future Research

« Dependency on high voltage will be determined

« Sources that will be sampled:
— K-40

« Experiments at Device Assembly Facility (DAF) held at the
Nevada Test Site will continued to be analyzed
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