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Figure 10-3. Cloud chamber photograph of alpha-particle tracks from
210Po. (From F. Rasetti, Elements of Nuclear Physics. Prentice-Hall, Inc.
Englewood Cliffs, N. J., 1947.)
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Figure 13-6. The tortuous path of an electron leads to an average range
much shorter than the path length.
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6. In addition, in order to improve security an airline
cargo inspection system was developed by Tsinghua
Tongfang NUCTECH Co. LTD for airports, which
employed an S-band 4 MeV or 2.5 MeV SW linac as
its radiation source (Figure 18)

Figure 18 An airline cargo inspection system, ‘which

E R R
has been Installed at Shanghai International Aifrp@tg-:., o 9 i [
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4. The relocatable system, which employs an S-band
6 MeV linac as its X-ray source, is shown in

Figures 15(a),(b).
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Figure 15(a) Relocatable Figure 15(b) The S-band 6 MeV linac.
container inspection system.
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7. Examples of the inspected smuggling cases.
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Processing of interlaced images in 4—10 MeV dual energy customs system
for material recognition

The aim of this article is to demonstrate the practical value of radioscopic differentiation of materials
in the 1-10 MeV energy range to the work of customs services. The proposed method for achieving
singling out and identifying four basic groups of materials according to an atomic number is complex.
Atomic numbers are identified using high- and low-energy profiles obtained through the irradiation of
materials on an alternate pulse-by-pulse basis. This is done using a bremsstrahlung beam with
8 MeV /4 MeV dual boundary energies and by using scintillating crystals coupled with silicon photo-
diodes as detecting elements. An image segmentation technique is then used to discern the distribution (
of an atomic number on any given image. The color visualization of integral absorption and a material’s
atomic composition is carried out according to the intensity hue saturation (IHS) colorization scheme.
The experiments were carried out on a full-scale prototype of an 8 MeV customs inspection system
developed by the Efremov Research Institute.

i

FIG. 8. (Color) Photograph of shipping container with cargo
and hidden contraband.
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FIG. 2. (Color) Total attenuation coefficient as a funclion of
energy for four elements. Grey curves are spectral distributions
of bremsstrahlung quanta from a thick tungsten target of & and
4 MeV energies of an electron beam.

FIG. 13. (Color) Colorized image of a shipping container with color assignment
according to Table II. Colorization is fulfilled after
the segmentation procedure.

FIG. 6. (Color) Collimation system forming a 4 mm fan-
shaped beam.
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RARF 3400 72 C 1620 23 40 70
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Fe 5040 624 4
TIARA 2000 150 He 100 9 6.2 20
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