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IA EA Radiation Portal Monitors (Detection)
*?*ﬁ%u o)If %EE RPM: Radiation Portal Monitor installed at border
d‘l:l checkpoints (road, rail, airport, seaport) to detect the

presence of smuggled nuclear and other radioactive

° 3(‘)] r’ materials

o EL\/\ﬁﬂ% o -

[ ] % Fq % u % -G% 1E L \ % L \ and b\fr::rla:r;;sings C q"seapcdngargo Rail crossing Pedtﬁan cross\g )
H=H-TH -~ Eiﬂ: -t = ,‘E Their main requirement is a high efficiency: detect the

e l:l] ﬁl:l fd~ iﬂ R 'ﬁ j:D (-}- é 1E| EE | presence of radioactive material in the short transit

time

*?*ﬁﬂ:” E‘gLTégi Many Different Conveyances May Be
'LT%W 0) = Used in Nuclear Smuggling
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Grand R&D Challenges
D H S D N D O = Cost effective equipment with sufficient performance
to ensure wide spread deployment
1:? %u *ﬁ A= = =] . Eeteﬁtiolpﬁjpgcial nuclear material even when
ZAR F It Bl 7 D FR_E e
* Enhanced wide area monitoring and search in a
;'z variety of scenarios, to include urban and highly
[ J \) i
X } cluttered environments
) * Monitoring along challenging GNDA pathways, to
Y é *L T—- S fl:% ﬁ- 0) *ﬁ %u include general aviation, small vessels, and in
J U ﬂ& between ports of entry
r'— 7 = Linking nuclear forensic signatures of interdicted
L l \ EE 7 0) :E 9 I) ‘/ materials to a specific processing history and origin

e Homeland
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7]” Shielded: Enabling Technology
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generator

Low dose reaction based

gamma-ray source gives
material discrimination

Laser driven sources to

produce near-mono

energetic and tunable
photon beams

Superconducting near
continuous wave x-ray

EFaﬁG?EP)L@%%?GH%ﬁEﬁ S ST e

Tensioned metastable fluid -
neutron detector is
insensitive to gamma-rays

s iy

Gravity imaging utilizing cold-
Compact betatron x-ray atom gravity sensors
source for mobile
applications 9
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EC/JRC
BBRAICEETHTa I AT e Tt Tafking Raditn Detcton

= o « SCINTILLA: Improvement of RN detection capabilities by developing and
ﬁ& %q- %ﬁ ; ﬁ %u *% a% @ ;ﬁ =E D validating innovative solutions
[} =] j
N
7 7-[-\ (ITRAP) - C-BORD:

points)
H2020 Research and Innovation Action

E %ﬁ E,\J fd: 1:? ;:ﬁ %u *ﬁ ‘T’-Iﬁ‘i_ @ Fa:ﬁ % . El;le?:akeholders: Universities/Research Centres/Companies/End

+ Detection of SNM in Containers by Pulsed Neutron Interrogation
= — 4= JRC - Collaboration with Israel within an MoU

FREEIC R ARAMIRfT DM L

(SCINTILLA) -

o |E f‘( j"DH-é:'./TT@ ;ﬁﬁ C-BORD OBJECTIVES
DT=H D %ﬁ *ﬁ 1TT Eﬁ % (C- e

+ Improved X-ray scanner imaging
B O R D ) * Active interrogation with neutron generator (TNIS)
= Active interrogation by photo-fission

+ Electronic nose (SNIFFER) for chemicals

{effective Container inspection at BORDer control

Usage cases:

+ Large stationary integrated system for major seaports
* Medium-size relocatable system for land borders

+ Mobile system

10
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ISCN
4.1 Measurement and Detection of Nuclear Material (12/14 -
@ Demonstration of nuclear resonance fluorascence NDA technique
(2015JFY-2019JFY)

= Demonstration of non-destructive detection of nuclear material (NM) in a
heavily shielded container using NRF-NDA technique with actual energy
(several MaV) y-rays at New SUBARU of University of Hyogo

Mew SUBARU synchrotron radiation facility Canans Al
Wil bt il
C - Wator for
—electronstoragering rautmns i Scattewed

e

beam injection port
S ,r'/_ : [rmnp— A
S [ — . oy
e T = |%]

* Improvement of NRFGeant4 code with taking coherent scattering effects
iuntq anc% nt for reproduction of the Bench-mark experiments at Duke
nivers

ISCN
4.1 Measurement and Detection of Nuclear Material (10/14) -

® Development of Active Neutron NDA Techniques (JAEA-EC/IRC Joint)
(2015JFY-2017JFY)

A picture of the integrated system of 4 techniques
Diffarential Die-away Delayed Gamma-ray Neutron Shiedding and
Analysis (DDA Spectroscopy [D4GS) Transpartation

T MNeutron Detector Gamma-ray ‘ ///
Bank Detector g —

HL-glass
Neutron Detactor
Cinside)

MNeutron Resonance

o, Ganma-ray *
— u
Detectors [ (NRTA)

Transimbssion Analyss
Prompt Gamma-ray

Analysis [PGAI

Detected Objects

MM with
| Explosives/Toxic Materials |

A 0T Pulsad
Nautron Shiekfing Neutron Source

(Concretaetc.)
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G I C NT/ N DWG Development of Nuclear Security

Detection Architectures
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B K TId. 950keV XHRIR . 3.95MeV X{RiE. 2
XA, EHIECRTLFHAREL. £
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RAREIAEANB L THEL TS, TOFED
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DFFE,

Threshold Energy Neutron Analysis (TENA)EIZ
EBLTEY., 307 LIRIZAEY D RITEH ]

REGR—42DJ ILREZ. RRA - /\5Z 815
LTERFES,

A D 5HEA(1)

Third Bridge Inspection by 950 keV X-ray Source on Oct.6,7, 2016

R&Ds for combatting global nuclear terrorism

B Passive detection systems deployed in the marketplace are
known to be inadequate in practice for identifying SNMs,
especially U-235.

B Several active interrogation systems for deployment in seaports
and airports have been proposed. Some of them can potentially
be transportable, but hardly be portable.

R&D FY2010- 2014
Kyoto-U., JAEA, Pony,
Supported by IST / MEXT - JPN

Successful reduced-scale demo
tion of HEU hidden in 20ft contai
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t R&D supported by MEXT (2015-2017 JFY):

T.ENETNDBATEN-FEY

“Development of Active Neutron NDA Technique”

*ﬁﬁ: Z — [ % Fﬁ % DDA (Differential Die-Away analysis):
/ J 3:|: (0] Measurementof total amount of fissile materials (SNIM)
PGA (Prompt Gamma-ray Analysis):

c XHEDNDEEXET.BEMEL. 747

Now: Remodeling of the demonstrator “Active-N"
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