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* Introduction

* NINIS—-a smgle-shot technlqueefor dlsc‘l '»' .
hldden objects |
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. MCNP modeﬁng
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Spectroscopy of neutro § elastlcally nd/or
inelastically scattered upon an object with a use of
the Time- Of Fllght (TOF) technlque demand_s_‘long _

| ~ TIIJ..

‘pulse shape into the energy spectral dlstrlbutlon
Use of classmal neutron sources like generators
Wlth dlrect electrostatlc acceleratlon of deuterons
I:\amngn@utqan Q_y_lse duratlon of 21 ps hasa
\necessity l‘"e"\bas of tf e‘ﬁ_lq_rder of hundred meters
néy\c’\' n signals recoded by a

ery low intensity

it




CIa caI sources with short-pulse (ns) neutron
radiation are usually have low/intensity by themselves
Among promising approathes to theé\problem of
interrogation of hidden objects the methods, which

use neutrons are of d pertment IhtEI’ESt at present
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long_pulse or continuous neutron radlatlon sch'as -
|Sotopes and classmal neutron generators (direct-type
acqeler’ators ~ 108 10 n/shot for ~ 1 10-ps pulse S
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_Bet en'them th most/important one‘israther «#

low signal-to-noise ratio at the detectioh part of a

system ﬁgw-ﬁ?.-}*{ :ﬁ_;& 3

The problem results in a necessity to produce many
shots with the above neutron sources (for. generators -
- >10° pulses) orinalong operatlonetlme (for isotoy
" sources— > half an hour) and thus in high activation'ant
ma Iong perlod of an interrogation of objects

Dgnse Piasma Foc: dewces (DPF) of smaII sizes

]

' 0! E?U';/ neutron based methods of unveiling
.ﬂ\ S;Jt. ey br&duce short (t 10 ns) and




Y /_/
- .(/’

LA P

interaction of a smgle powerful nanosecond pulse of

neutrons W|th matter developed for a dISC|OSUI’e_®>f

Y

Our experimental system consists of a
Dense Ptasma Focus (DPF) device as a neutron source
|ger\eratlng puﬂsesof almost monochromatlc (AE/E =
,#Vjanid/or 14.0- MeV neutrons in the
' ! é patus detectors with sub-
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We use elastic — for ex

for fissile materials - scattermg of our almost mono-
‘energetic neutrons (4E, JE, = 3- 5%) produc
or D-T nuclear fusion reaction upon nucle| e W
unknown elements

Ta rget of atomlc
mass M
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Angle of
scattering

Recoil proton
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change it§ energy (and speed v) depen

1)  On mass of the nucl&us- -SC terer
e 2 i i i

2) On angle of scattering

Kinematics of scattering
A=207.Pb |
1 a=27, A1
s £ A=16. 0
| N 4 E = :"1=12..C
; A=4, He
=
1 A=2.D
0+0 1 I 1 I 1 I 1 I 1 I 1
0 30 60 90 120 150 180
b i LB Neutron laboratory scattering angle , o (degrees)
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ered neutrons)
tered neutrons
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_Energ) change (lower-spe dvof SC
will result in a later tlme f rri a‘l of the

Inside the scintillator aII neutrons will produ
distribution of brlghtness of flashes dependlng on lmpact__ .

But for.~ 1012 neutrons a linear dependence is proved
J _for the amplltude of-an averaged nanosecond signal versus
number bf ne.utrons
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2.45-MeV and 14-MeV neutrons from various cts by
means of full MCNP calculations using standard MCNP 5

version 5, developed at Los Alamos National L boratc

".-‘

: A special so-called “input” programme tbd"m%.I '
code that allows-following neutrons” time histories has
|been prepared for our purposes
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