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The international regime of the nuclear weapon non-proliferation is a large complex of
political, juridical, organizational, scientific and technical measures. The possibility of
production or reception of the nuclear weapon by terrorist groups can be prevented only by
technical means. That is why a role of systems for the primary proximate detection and
identification of nuclear materials by custom inspection of freights, transport facilities and
luggage increases. The point is not only in fissile and heavy isotopes but as well as in high-
neutron-absorbing and high-neutron-moderate materials like 2D, D2O, Li, 6LiD, 9Be, BeO,
graphite and etc, which can be used for production of nuclear weapon components.

Modern inspectional complexes for nondestructive testing of freight containers and
transport facilities function or are created on the basis of 3-15 MeV electron accelerators
technology. (For all that the high stability of parameters and the high reproducibility of
received bremsstrahlung beams permit to use such accelerators in technological tomography
and introscopy). The possibilities of such inspection complexes (in the field of application for
the primary proximate detection and identification of nuclear materials) can be considerably
expended if it makes using the following circumstances: photofission thresholds of fissile and
heavy isotopes are smaller than 6 MeV (but more than 4.0-4.5 MeV), and photoneutron
thresholds are smaller than 6 MeV only for 2H(0.015%)-2,23; 6Li(7.4%)-5.67; 9Be(100%)-
1.67; 13C(l.l%)-4.95; 17O(0.04%)-4.15; 145Nd(8.3%)-5.76; l49Srn(14%)-5.88; 151Srn(p-; 81
y.)-5.60; 189Os(16%)-5.93; 210Pb((p-; 22.3 y.)-5.19; 210Bi(a; 3.04-106 y.)-4.87 MeV,
respectively. So, by discrete changing of electron energy (i.e. of maximal energy of
bremsstrahlung beam up to 6 MeV) it is possible reliably to identify both the nuclide - the
photoneutron source and to determine in the inspection object presence of fissile or heavy
isotopes (as both as by photofission neutrons and by delayed neutrons between bunches of
electrons).

It is presented the estimations of yields of photoneutrons and photofission neutrons for
maximal energy of bremsstrahlung of 5 and 6 MeV (per 1 sec. in An sterad, per 1 m from
bremsstrahlung thick W-target, per 1 |iA of average target electron current, per 1 gram of
testing material).
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AI2O3 oxide (as of some oxides metals) is one of the prospective high-k electro-insulators

und construction oxides materials, in particular, for the ceramics fuel material and for a first
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wall thermonuclear reactor. Besides, this oxide is used widely as an active element or
substrate at creation of laser and MOS systems, as a film coating and receiver of IR-radiation.
From here this work is aimed at investigation of radiation stability of the physical properties
and structure of AI2O3 oxide after irradiation in the reactor to a high fluence.

In this connection the peculiarities of radiation effect on lattice parameters (a,c), form and
position of several reflections, reflection coefficient and frequency of valence and
deformation oscillations of Al-0 bonds, electric characteristics of the oxide were studied with
techniques of X-diffraction, dielectric and IR-reflection spectroscopy.

For example, this communication presents the results on X-ray structure investigation of a
after irradiation to high neutron doses (F). X-diffraction patterns were obtained using a
roentgen diffractometer.

Particular attention was paid to dynamics of form and positions some representative
reflexes. The diffraction patterns slowed essential changes of peak intensity and position
depending upon F, the Bragg angle 20 decreases with an increase in dose, the lattice
parameters of crystals ( a, c ) was undergone anisotropy expansion, at very high dose of
change this parameters is composed not so many as Ac= 0,0038 nm and Aa = 0,0014 run.

Besides, it is shown that at this doses some halo appears at the diffraction patterns. The
mechanism of atom displacement out of lattice knots plays the main role in radiation damage
of irradiated of high doses crystals.

The optical characteristics - a reflection coefficient and frequency of valence (736, 614
cm'1 ) and deformation (464 cm'1 ) oscillations of Al-0 bonds of the oxide were studied with
techniques of IR-reflection spectroscopy in region of frequency 400-1200 cm"1. The partify
decrease of intensity (R) and frequency (v) of this modes at fluence 8.1019 cm"2 was observed.

Some change of these optical ( a valence and deformation oscillations of Al-0 bonds) and
structural parameters (the lattice parameters of crystals (a, c) and positions some
representative reflexes, of peak intensity and the Bragg angle ), a density and a linear size of
irradiated samples were found near a neutron fluence 1020 cm"2 and 1021 cm'2, but the
structure state remained stable at the following increase of the irradiation dose (at F= 1.1021

cm"2 and 7.1021 cm"2 and higher).

Features of dose and temperature dependencies of electric properties (the conductivity,
dielectrical permitivity, dielectrical lose) were determined after influence of different doses of
ionizing radiation. Increase of the dielectric permitivity and IR-transmittance was found near
temperatures (25-400 °C) and high doses. Besides, at the dose of 103-105 Gy the electric
conductivity and at T > 130 °C the dielectrical lose was decreased.

Thus, such thermal-radiation treatment may serve as a method leading to the permitivity
growth at elevated irradiation doses and temperatures, decrease and improvement of several
electric, mechanic and optic characteristics. This is testified to prospect of application of this
high-k oxide (AI2O3 oxide) in a composition at other oxides metals in the quality construction,
insulation and fuel materials in the reactor, cosmic and semiconductor technique, under the
condition of irradiation influence.
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