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Several natural radionuclides and those induced by neutron interactions with

components of the detector shielding and the detector itself, may interfere with the

detection, peak identification and quantification of CTBT relevant radionuclides. This

study looks at the peak identification and outlines the methods employed by the IDC

radionuclide analysts to mitigate these issues during the review process resulting in

Reviewed Radionuclide Reports (RRRs).
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CTBT relevant Interference

Mn-54 (834.83 keV) Pb-212F (835.80 keV) or

Ac-228 (835.70 keV)

Zn-65 (1115.55 keV) Cu-65 (1115.55 keV)

Nb-95 (765.78 keV) Pa-234m (766.36 keV)

Tc-99m (140.51 keV) Ge-75m (139.68 keV)

I-131 (364.48 keV) Cu-63 (365.20 keV)

Cs-134 (795.85 keV) Ac-228 (794.94 keV)

Ba-140 (537.31 keV) Pb-206 (537.45 keV)

Rb-84 (881.61 keV) Pb-206 (881.01 keV)

Zr-97 (743.33 keV) Pa-234m (742.81 keV)

Co-60 (1173.24 keV) Ni-62 (1172.91 keV) or

Sn-120 (1171.27 keV) or

Ni-60 (1173.24 keV)

Co-60 (1332.50 keV) Ni-60 (1332.50 keV)

.

Naturally-occurring neutron interactions with the

components of the detector shielding and the detector

itself may result in the observation of spectral peaks that

obscure or mimic genuine radionuclide peaks, thus

complicating the spectral interpretation. Although not

exhaustive, the following interactions represent the most

prominent examples.

Germanium: Ge-71m, Ge-74, Ge-75m and Ge-76

Copper: Cu-63, Cu-64 and Cu-65

Lead: Pb-204m, Pb-206, Pb-207m and Pb-208

Aluminium: Al-27 and Al-28

Cadmium: Cd-114

Not all interactions are observable in the spectra of all

stations, as visibility depends on detector and shielding

type, station location/altitude and natural radioactivity

levels.

While most neutron interactions do not affect the

identification of CTBT relevant radionuclides, those that

may interfere are listed to the right, together with

naturally occurring radionuclide interferences.

Listed in blue are interferences that are covered by IDC

identification rules.

Interference of natural radionuclides and detector/shielding neutron 

interactions with the detection of CTBT-relevant radionuclides

The CTBTO’s International Data Centre (IDC) collects,

processes and analyses data originating from the

facilities of the CTBTO’s International Monitoring

System (IMS), which uses four complementary

verification methods (including radionuclide) to detect

nuclear explosions. Radionuclide technique is the last

step to validate whether a nuclear explosion has been

carried out. Data from the 73 currently operational

radionuclide particulate IMS stations consist of a daily

gamma ray spectrum from each station. They are sent

to the IDC, where they undergo an automated analysis

process. After this, the IDC radionuclide analysts refine

the results during an interactive review process resulting

in the production of Reviewed Radionuclide Reports.

Several natural radionuclides, such as Pb-212 and its

progeny (called Pb-212F), Bi-214, Ac-228 and Pa-234m,

and those induced by neutron interactions with

components of the detector shielding and the detector

itself, may interfere with the detection, peak

identification and quantification of CTBT relevant

radionuclides, such as Mn-54, Zn-65, Zr-95/Nb-95, Tc-

99m, I-131, Cs-134 and Ba-140/La-140 (among other

CTBT-relevant radionuclides). This study looks at the

peak identification issues and explains what methods

the IDC radionuclide analysts are applying to address

these issues using the new iNSPIRE 2.31.0 software.
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Introduction
Neutron interactions with the 

detector/shielding Major interferences
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Tc Tool to identify Tc-99m or Ge-75m
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Cu-65 / Zn-65 interference
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Mn-54 / Pb-212F interference
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Nb-95 / Pa-234m interference (this sample 
did contain Nb-95 according to lab analysis!)
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I-131 / Cu-63 interference at 365 keV at a 
station where I-131 is unlikely
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Cs-134 / Ac-228 interference at 795 keV
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