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ABSTRACT - A drive through detector systems using four plastic scintillators and
associated electronics for the detections of small amounts or uranium or plutonium in cars
is described. The system has been calibrated with various sample of special nuclear
material and the lower detection limits are presented.

1. Introduction
Since the desintegration of the Soviet Union, an increasing number of cases of illicit

trafficking of nuclear material has been observed. Table 1 lists the incidents by country
since 1993 while table 2 shows the involved materials. How much the international
community has been concerned by theses incidents is shown by the fact that at the 38.
General Conference of the IAEA in September 1994 a resolution was adopted " to intensify
the IAEA's activities in this area to prepare proposals in consultation with experts and
international organisations to be submitted to the IAEA Board of Governors not later than
March 1995". This expert meeting took place at the IAEA Headquarters in Vienna on Nov.
2/3. 1994 [1].

During the same period a very sensitive monitor to detect illicit trafficking of nuclear
material in luggage or cars was set up for calibration and demonstration at the Atominstitut
Wien. The results of the calibration procedure with UO2- and PuO2- standards is
summarized below.

2. The detector system
The monitor system is available in the USA through the TSA company [2] and was

originally designed to monitor traffic out of weapon production facilities. It consists of two
waterproof pillars about 3 m high and up to 10 m apart. Each pillar contains two
6"x31"xl,5" organic plastic scintillation detectors and additional signal processing
electronics (Fig. 1). The monitor is especially designed for applications where relatively
low energy emissions from U-235 and Pu-239 are the main concern. Any other radioactive
material (Cs-137, Co-60 etc.) can be detected as well. The position of the pillars can be
adapted for one way car traffic or for two way truck traffic. Another application is to
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monitor luggage of inbound and outbound air passengers. In this case, the sensitivity is
even higher due to reduced possibility of shielding.

The system is provided with various alarm settings which can also trigger an alarm
remotely to protect duty officers. An additional feature which can be installed inside the
pillars is a miniature video- or photosystem to document the vehicle or passenger when an
alaram is triggered.

3. Calibration
The detector system has been calibrated at the Atominstitut with reactor grade PuO2

standards supplied by the IAEA, further with UO2 pellets seized by Austrian authorities at
an actual smuggling attempt and with short LWR fuel rods with different enrichment. The
specifications of the samples are listed in table 3. During the calibrations the following
parameters were varied:

- transport mode (pedestrian, car, truck)
- transport height (50 cm, 200 cm)
- transport speed through monitor (5 km/h, 20 km/h)
- type and quantity of material (UO2, PUO2)
- shielding of material (none, lead, paraffin, cadmium)

The most interesting results of these investigations are summarized below:

1. Walk through with suitcase
2. Suit case in car, 5 km/h
3. Suit case in car, 20 km/h
4. 5 cm lead in car, 5 km/h
5. 2,5 cm paraffin in car, 5 km/h -
6. 2,5 cm paraffin + 0,5 cm Cd

in car at 5 km/h
7. suit case in truck, 5 km/h
8. suit case in truck, 20 km/h
9. 5 cm lead in truck, 5 km/h

10. 2,5 cm paraffin in truck, 5 km/h
11. 2,5 paraffin + 0.5 cm Cd in truck

at 5 km/h

PuO2(g)

0.5
0.5
0.5
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1
0.5
0.5
3
0.5

2
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8
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59
24
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Fuel Rods
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3.2
6.5
6.5

not tested
10

10
10
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10

10

4. Summary
The efficiency of a vehicle monitors was tested using UO2 and PuO2 standards as well

as short fuel rods. It was shown that the monitor is extremely efficient to prevent illicit
trafficking of nuclear material.
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4. Summary
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as short fuel rods. It was shown that the monitor is extremely efficient to prevent illicit
trafficking of nuclear material.
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Fig. 1. Schematic view of the detector system

Table 1: Summary of the countries in which the incidents occurred:

Bulgaria
Estonia
Germany
Hungary
Poland

1
1
4
1
1

Romania
Russia
Slovak Rep.
Switzerland
Turkey

3
1
2
3
3
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Table 2: Material involved in the incidents reported in the media as:

High enriched uranium 4
Plutonium/MOX 3
Low enriched uranium 6
Natural uranium 6
Depleted uranium 1
Pu (smoke detector) 1

Table 3: Characterization of samples used for calibration

PuO2(Puw% 86.95)

Isotope PuO2 (g) Pu (%)

238
239
240
241
242

UO2

Fuel rod UO2 (g) U-235 (g)

No 27 (1,4%) 233.77 3.27
No 46 (1,4%) 233.70 3.27
No 60 (1,4%) 233.52 3.27

Pellets

0.4764
0.9901
1.9759

11.3869
11.3239

0.381
75.62
15.88
7.02
1.10

Natural uranium
2.4% enriched
4.4% enriched

1101
836

1209

7.8
17.7
46.8
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