
Accepted Manuscript

Identifying neutron shielding in neutron multiplicity counting

G. Heger, C. Dubi, A. Ocherashvili, A. Beck, B. Pedersen, E. Gilad

PII: S0168-9002(18)30677-6
DOI: https://doi.org/10.1016/j.nima.2018.05.058
Reference: NIMA 60842

To appear in: Nuclear Inst. and Methods in Physics Research, A

Received date : 8 April 2018
Accepted date : 25 May 2018

Please cite this article as: G. Heger, C. Dubi, A. Ocherashvili, A. Beck, B. Pedersen, E. Gilad,
Identifying neutron shielding in neutron multiplicity counting, Nuclear Inst. and Methods in
Physics Research, A (2018), https://doi.org/10.1016/j.nima.2018.05.058

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.nima.2018.05.058


Identifying neutron shielding in neutron multiplicity counting1

G. Hegera, C. Dubib,c,d,∗, A. Ocherashvilib, A. Beckb, B. Pedersene, E. Gilada,∗
2

aThe Unit of Nuclear Engineering, Ben-Gurion University of the Negev, Beer-Sheva 84105, Israel3

bDepartment of Physics, Nuclear Research Center NEGEV (NRCN), Beer-Sheva 84190, Israel4

cDepartment of Mathematics, Ben-Gurion University of the Negev, Beer-Sheva 84105, Israel5

dViterbi Faculty of Electrical Engineering, Technion–Israel Institute of Technology, Haifa 32000, Israel6

eNuclear Security Unit, Institute of Transuranium Elements, Via E. Fermi 2749, Ispra, Italy.7

Abstract8

Neutron Multiplicity Counting (NMC) and passive neutron interrogation is becoming a standard proce-9

dure in special nuclear material control and accountability, due to the relative optical transparency of other10

structure materials to neutron flux, making it very effective for measuring composite poorly-characterized11

samples. Currently, all applicable neutron multiplicity counting methods assume that both the detection12

efficiency and the neutron die-away time are system parameters, independent of the sample. Clearly, if the13

detection efficiency of the system is reduced due to neutron absorption or moderation inside the sample,14

the measurement will be biased. Therefore, detecting a reduction in the detection efficiency, either acciden-15

tal or deliberate, is a well motivated problem. In the present study we develop, through both theory and16

implementation, a new method for detecting a reduced effective detection efficiency in NMC by sampling17

the fourth central moment of the count distribution. One of the attributes that make the proposed method18

appealing is that it does not require any additional operation and may be easily applied to any standard19

NMC counter, assuming that the data is recorded in LIST mode. The method is implemented on a set20

of 18 measurements, 7 of which are standard NMC measurements, and in the remaining 11 the sample is21

covered by a moderator, noticeably reducing the effective detection efficiency. The new method successfully22

discriminates between them.23
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