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/ Basic Principles
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. +<— | Deutron beam

\ Tritium target

1. Process:d+t->a+n

2. Flight time detection
3. Y detection with Nal
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Energy spectra in different time

intervals
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ﬂ{e[ia&[ity of hidden substance detection \

E,(12C)=4.43 MeV, E(“N)=5.1MeV, E(°O)=6.13 MeV
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Urea: CN,O
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TNT in soil
’ 60 cm . TNT, 1.5 kg
measurement
background
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TNT underground.
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Melon in benzene
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MaeHTucdphmkauma gonnapos

Ti.fule, 14,2000. 13.12-14.18, p=7.35 ped=9, Nal-1
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Portable neutron generator

Five different types of
PHG made by VNIIA
(Moscow) have been

tested
Neutron intensity:

|I= (1-10)-107 c+1
Operation time: up to

650 hours. /
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o~-detector on 9 channels
il

Different types of

. a-detectors have
- been constructed
. and tested
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Pa3ButTue tTexHuueckom 6asbi-2

o- JETEKTOP Ha 64-
KaHana

Pasmep nukcena — 4x4
MM?2
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o TIMI0IN) ® YMEHbLLUEHNE
LA LALL MUHUMAaIbHOM MacCcChbl
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DAQ electronics
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PCl-card for 16
a- y-channels
has been
developed
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Identification of hidden

substances by neural networks

B e Identification time
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P >0.8 for one
substance

P <0.2 — for all other
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Identification of the hidden
substance

Neural Network Test
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The test of the
neuron net

performance. Along

Y axis the number
of interrogated
substance is
plotted. The results
s the
corresponding
identification
probability. It is
plotted on Z axis.
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Users interface

~

|dentification
procedure Is
without
operator

%
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Collaboration with SPC “Aspect”

Mobile prototype
for Customs was
constructed

Work on prototype
for large containers
inspection 1s under

way /




CraumoHapHaa ycTaHOBKa

~

PaboTta no
LereykasaHup

LleneykasaHue

PEHTIEHOBCKUY
WHTPOCKON
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Stationary detector




/ Main advantages of the Associated\
Particle Imaging method

Sensitivity to the C:N:O:Cl:Fe:Al.... composition
of the substance

Determination of the 3-D coordinates of hidden
object

Large penetration capability —up to 1-1.5 m

Good conditions for the hidden substance
identification. S/B=200 times higher then in
traditional neutron activation analysis.

kldentification procedure is without an operator/




-

Summary:

~

The application of the Tagged Neutrons
Method was tested successfully.

Main components of the detector have
been created.

First prototypes have been constructed
and tested in lab conditions.

Useful tool, complimentary to the
existing arsenal of devices.
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