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Introduction to Active 

Neutron Interrogation using 

DD Neutron Generator
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Purpose of Study

Å At Canadian Nuclear Laboratories (CNL), 

a Deuterium-Deuterium (DD) neutron 

generator has recently been installed in the 

Health Physics Neutron Generator (HPNG) 

facility

Å Monte Carlo N-Particle version 6 

(MCNP6) is used to simulate active 

neutron interrogation of a variety of fissile 

materials using the DD neutron generator 

and determines the approximateminimum

mass of fissile materials that can be 

interrogated by the generator
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Active Neutron Interrogation

Figure 1

Time Profile for Active Neutron Interrogation Irradiations (Amiel, 1962 [1])
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Figure 2

Interrogation of Fissile 

Sample using 252Cf

Embedded Inside a 

Delayed Neutron 

Counter

Inset: Positioning of 
252Cf Neutron Source 

with respect to Fissile 

Sample

Figure 3

Time-Dependent Counts Recorded by 3HeDetectors in 

Delayed Neutron Counter

Counting profile above background levels 

indicates the presence of fissile material 

in interrogated sample
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Deuterium-Deuterium Neutron Generator

Figure 4

3-D Rendering of Deuterium-Deuterium Neutron 

Generator from Adelphi Technology, Inc.  (Chen, 2016 [2])

Delayed neutron emission from fissile samples are tabulated.

This is a theoretical scenario that is used to establish the minimum 

detectable massof fissile isotopes in an interrogated sample.

MCNP6is needed to simulate the irradiation of fissile samples using 

an anisotropic neutron source.
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Simulation of Time-Dependent Delayed Neutron 

Transport in MCNP6

Figure 5

Cards in Input File to Model Time-Dependent Delayed Neutron Transport in MCNP6(Andrews, 2015 [3])


