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1 — ULIS and neutron
Interrogation introduction
2 - Sodern analyzers
3 — API, explosives,
Sodern
4 — ULIS system, the new
tube, some lab results
=1 5 — MM, Conops

. 6 - conclusion
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Inspection
System

Bomb squad officer in operation

all-in-one portable equipment to identify threats (r adiological, explosive
and chemical devices) or illicit material trafficking (drugs...) in
unattended parcels, luggage or cars

- Xray screen

ULIS : a XN
instrument
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ULIS applications
CNA applications

y detector

Explosives, Drugs
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Controlled Neutron Analyzer (CNA) for EAs[g[?ERN
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CHINA
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Nickel
Ore
New Caledonia
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% RAW MATERIALS
On Line Analyzer/

RAW MEA
RAW MIX
On Line Analyzer
. . (@ o T o " o S © N— o)
Preheater

CLINKER
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1A Minerals (Cu, Ni, Fe, ...) ERN

Exemple: SLN ERAMET Nickel transformation plant in Noumea

400 Tons/h

Pricing Drying

18 4 20%

Homogenization ' Additives
90 000 tons @ = # 3%

[ — . .
4 gstockpile Adjusting

Mine / Ore

Calcination
70 Tons/h/four

"4

Fe/Ni
205 000 Tons
26%<Ni<32% Scorias
1 500 000 Tons
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CHALLENGING THAN MINING ONES

« MINING APPLICATION
MEASURING THE AVERAGE COMPOSITION OF THE RAW MATERIAL

A

/ \E>

raw material on a conveyor belt (typical sample size : tons)

« EXPLOSIVE SCREENING OF LUGGAGE

— MEASURING EACH SUBPART COMPOSITION OF EACH PIECE OF
LUGGAGE 1

= I o)

luggage on conveyor belt (typical sampel size : 12 kg)

- More signal needed ; - Spatial resolution needed

ULIS : a portable neutron device for explosives and chemicals detection — P Le Tourneur
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aea Associated Particule Imaging (API)  FA23x
1 — v energy measurement ,
(atom identification) ; detector
2 — o position (x,y) measurement T E

(neutron route knowledge)
3 —time of flight measurement
(neutron covered distance)

7

1,23 \ ‘ 30 cm/ns
identification and position
of the atom Unknown
nucleus
OL DETECTOR 5cm/ns
e X Y

1cm/ns  THE DIFFERENCE BETWEEN
CONVENTIONAL NEUTRON
ANALYSIS (FNA, TNA) AND API IS
THE MAPPING CAPABILITY
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| 2003
,J First APT

2007 SODEJKN

Euritrack Proto
With

10 European
partners

(EU funding)

) 2008
2004
_ Luggage
Landmlne screening demo
detection f
field demo
_ (EADS and CEA funding)
(DGA project)
8 Landmine ULIS
neutron sensor Portable system
2"ddemo

(DGA project)
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| The permanent goal : explosives

ULIS : a portable neutron device for explosives and

chemicals detection — P Le Tourneur

(EADS CTO, DGA, NRA
Funding)
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Xn tube principle

o detector

lon source (for neutrons)
& electron target (for X rays) a

lons™*
> neutron taget
& electron|source

X rays
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TPATY X ray Images (90 kv 100 pA ; 20 seconds) — left * IED in &
parcel —right : TNT simulant in a suitcase

Tube shadow

X rays and neutrons are emitted one after the other X ray detector : Vidisco

ULIS : a portable neutron device for explosives and chemicals detection — P Le Tourneur
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1 ‘ NOISE KILLER PRINCIPLE

detector

object

pixellised Eield of view

al
Non pixellised
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#3 to #14 (from 10 cm to 70 cm from ULIS)

Acquisition time : 1 minute
One dectector

Neutron flux : 3 107 n/s
Arbitrary unit

2
1
1
0
#3
125 cm?3 voxels I

-
N O G O &R

]
5

(40-45 cm)

ULIS : a portable neutron device for explosives and chemicals detection — P Le Tourneur

#14
(10-15 cm)
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carbon

arsenic

oxygen
Slice #9

Arsenic X
Chlorine

ULIS
With 3 objects
in front of it
1 kg As203
1kgC

1kg H20
(left to right)

Arsenic x
Oxygen

ULIS : a portable neutron device for explosives and chemicals detection — P Le Tourneur

International Topical Meeting on Nuclear Research Applications and Utilization of Accelerators — VIENNA 2009 20



(

N g

IAE

C@,‘@ Neutron Based Techniques for the Detection of lllic it Materials and Explosives

a00ADS

B‘UIJ J,J difisug - Dbl
SODERN
Main ‘ Images ‘Radiological‘ Elements ‘ Explosive ‘ Dtc Limits ‘ History ‘ Save (JPG) |  Status
; . Acquisition 16061
Generatar | Mize | Canfig | About |
Progress 05
Camera X-ray
Radioclogical
100
50 I
]
Explosive
100
50 I
]
Chemical
100
5DI
1]
“  No threat detected a  Uncertain yet # Explosive # Chemical Drug Drug
100
Stk Noutions Comments Informations (on selected area) .
Formula : C1 N2.1 O1.9
Start X-Ray Density : 1.6 g/fcm3 .
Mass :1.2kg Safety Loop ®
Continue. Emission '
= Explosive detected
=10p Type - RDX Operator SODERN
-ShutDown Status Sl
Diate | Errar |Comments | __j | 05"04;20091534 e |
. .| pCc EEEEEEEEEE
Man Machine Interface (draft) EADS  Uicrm

chemicals detection — P Le Tourneur
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| KE A ULIS CONCEPT OF OPERATION (EXAMPLE) EAS[C))[§ERN
ULIS PC ULIS DETECTION HEAD
Pyrotechnic
Exclusion zone
—:,_ RESTRICTER detector
INTERVENTION  AREA
TEAM
PUBLIC
AREA

SUSPICIOUS ITEM

-THE ULIS EXCLUSION ZONE IS INCLUDED IN (USUAL) PYRO TECHNIC EXCLUSION ZONE
IN CASE OF SUSPICIOUS ITEM INSPECTION

-THE RESTRICTED AREA SIZE DEPENDS ON ALLOWED DOSERAT E ON OPERATORS (10 m
means about 10 uSv/h)

ULIS : a portable neutron device for explosives and chemicals detection — P Le Tourneur

International Topical Meeting on Nuclear Research Applications and Utilization of Accelerators — VIENNA 2009 22



(£

Source : NRC web site
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Radiation Doses in Perspective
(in millirem)

One ULIS acquisition (5 minutes @ 11
meters) corresponds to 0.083 mRem
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Electronic (IR) intrusion

detection (option) ULIS Contgol
Comman

Détecteur X (option)
A‘

ULIS : a portable neutron device for explosives and chemicals detection — P Le Tourneur
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Only one cable
between PC and
detection head

30m ULIS | 2m | battery

ULIS : a portable neutron device for explosives and chemicals detection — P Le Tourneur
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e 3 TPA17 tubes manufactured

o 2 ULIS prototypes manufactured (1red, 1
orange)

e Decision algorithms, MMI works, tests lab
on progress

e Field tests scheduled in June ...

ULIS : a portable neutron device for explosives and chemicals detection — P Le Tourneur
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« SNM detection : could be envisioned by
adding specific detectors (already possible
for the electronics) and by pulsing the tube

Containers : several associated Ulis-like
modules coud may be do some part of the
job ?

IEDS and landmine :

ULIS : a portable neutron device for explosives and chemicals detection — P Le Tourneur
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Thank you for your attention
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