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Results of the characterization of a SNM
backpack identifier that exceeds the ANSI and
|EC standards.

Detection and identification of U, Pu, Am/Li,
Am/Be, Cf-252 in shielded, moderated or
masked condition through a patent pending
parallelized algorithm that combines neutron
and gamma energy, counting and multiplicity.
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Passive detection systems used by homeland *

security to intercept smuggled SNM provide: .

 Gamma counting alarm

* Gamma spectroscopy identification 1

* Neutron counting alarm »
Neutron identification (through fast neutron : I | Iw
measurement) was not available until today 0 ‘ || 11 | | 111 |
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Figure I Incidents reported to the ITDB that are cowfirmed, or likely, to be with ar use, 1993-2018.
Alph ticl 3 . . . . .
PrapTEs: 33 “ITDB information (International and Trafficking
Betapartides @ — Database — IAEA) demonstrates that unsecured
Gamma&X-rays nuclear and other radioactive material continues to
Neutrons g be available and individuals and groups are prepared

to engage in trafficking this material.”
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High-efficiency gamma/neutron liquid scintillator

. Pulse Shape Discrimination provides real time y/n discrimination

*  based on the same PSD algorithm implemented by CAEN for the IAEA
Fast Neutron Collar Monitor (fresh fuel verification)

Mid-high resolution

scintillator

*  gamma spectroscopy
identification

* used also in neutron source
identification patented

— algorithm
' - . enhances the SNM
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NEUTRON source identification patented

algorithm results (the quantities on the axes Cf-2-.52 . Arn/LI U

cannot be revealed) 10° ] . g o
] tl.. 0.. .‘:. L ™ :
Each point is an identification measurement ] Yoo % I
of a n source. For each source different . L
distances, lead and poly shields and different ] e
masking sources were used. :‘ ‘v
107! - e
If the color of the point matches with the ] . -
color of the area, the Identification is correct ] P
' Am/Be U
This is a 2D projection of a 3D plot, Am/Be _
(red) area has a 3rd parameter to distinguish |
it from Cf and Pu. B P L P A
107} 10° 10! 10 103 104
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tests carried out in accordance with IEC 62327 — 2017 (EU)
the indications of the international Hand Held Instruments for the Detection and Identification of
standards IEC and ANSI Radionuclides
. 1 s for gamma alarm (500 nSv/h above bkg, moving at 0,5 m/s @
In these standards no requirements 1m)
on the NEUTRON SOURCE * 2 sforneutron alarm (252Cf 20.000 n/s @25 cm)

IDENTIFICATION is provided because * 1 min orless for identification of isotope
this feature was not available until

today ANSI N42.34 — 2015 (USA)

Hand Held Instruments for the Detection and Identification of
Radionuclides
* 1sforgamma alarm (100 nSv/h above bkg , moving at 0,5 m/s @
1m)
* 1sforneutron alarm (252Cf 20.000 n/s @25 cm)
* 2 min orless for identification of isotope

Disclaimer: The views expressed on this poster are those of the author and do not necessarily reflect the view of the CTBTO

PUTTING AN END TO NUCLEAR EXPLOSIONS | CTBTO.ORG



CTBT: SCIENCE AND TECHNOLOGY CONFERENCE and SNM in Realistic Scenarios

S nT Tests and Performances of a Special Identifier of Nuclear Threats CTBTO

PREPARATORY COMMISSION

Dr. Mangiagalli Giacomo, CAEN SyS

Minimum detectable activity to trigger a gamma alarm
International Reference (IEC62327) 500 nSv/h

SNIPER 1/10 Standard ™= 50 nSv/h

Minimum distance to detect the neutron source
International Reference (IEC62327) @ msp i 25cm

SNIPER <> == NN E = 125cm (Standard X5)

Minimum shielding to detect the neutron source

International Reference (IEC62327) @ nmp E == 5 cm polyethylene

SNIPER &K mm EEEEE itgnct::rlt-l e;ds cm polyethylene
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250 Minimum distance to detect the neutron source
Pu International Reference (IEC62327) @ mep il = 25¢cm

SNIPER

== 500 cm (Standard X20)

Minimum shielding to detect the neutron source

International Reference (IEC62327) @ ) E = 5 cm polyethylene
SNIPER 8 AT EEEEE — itgnct::r: e;ds cm polyethylene
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Gamma/n

gamma RIID "2/ | SNIPER-GN
Counting alarm for common gamma v v v
sources (Co-60, Cs-137, 1-131)
Identification of common gamma sources v v v
(Co-60, Cs-137,1-131)
Counting alarm of y and n emitting SNM v gamma V' gamma V' gamma
(WGPU) X neutron V" neutron v neutron
. g as _ v
identification of y and n emitting SNM gamma | V' gamma V' gamma
(WGPu) X neutron | X peutron v neutron

\/ : 8 User: mmorichi.CAEN
. . . gamma © SEARCH Q  MAP R
Counting alarm of mainly n emitting « X gamma X gamma -
. t

SNM (WGPu in a lead box) TNV neutron |V ron i il

x ﬁ gamma mull> B S\M: 1252, moderated. masked . CL: 80%

e . . .o gamma x Am-241 . CL 100%
Identification of mainly n emitting SNM « gamma <| v neutron extra Medct Cof7 : CL W%
(WGPu in a lead box) neutron s outron [N\nfo: shielded ‘ it Madest Bt - GL: oWk
Ba-140 CL 70%

Identification of mainly n emittingSNM | 31 | v ey gk |_131< g &
WGPu in a lead box) + common gamma
( . ) & X sNMm X sNMm v sNMm
masking source (I-131) L extra info: masked A
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-

An algorithm able to provide such level of | e SN .
accuracy in the SNM identification, with only 1 - | |
minute measurement, can be a step change to

the portable instrumentation (BRD or RIID) used

in the field of nuclear security.

It can open the possibility to new usage
scenarios.

o

This technology, combined with multi-channel
electronics equipped with PSD firmware, can be
scaled to different sizes to cover scenarios from

personal access control to cargo scanning
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