More Protection Against Explosives 
And Nuclear Material In Freight Containers

Щоб запобігти незаконне перевезення терористичним організаціями у будь-яку точку світу вибухових речовин, ядерних та радіоактивних матеріалів, науковці Physikalisch-Technische Bundesanstalt (PTB) та Ізраїльський науково-дослідницький центр вдосконалити захист від таких небезпечних контейнерів та розробили систему перевірки вантажів, що виявляє звичайні вибухові речовини, в тому числі й ліки, шляхом нейтронної радіографії. 

It is intended that the research work should lead to permanently installed facilities at airports and border crossing points, at which containers and cargo pallets with freight can be inspected fully automatically. The research work was supported by the "Science for Peace" Programme of NATO. In a second step, the scientists now plan to utilize gamma radiation, in addition to neutron radiation, to be able to also detect nuclear and radioactive materials.

Neutron resonance radiography is the method which the PTB scientists and their Israeli colleagues have so improved that even very small quantities of explosives can be detected which were undiscoverable with conventional X-ray techniques due to their form or strong shielding. For this purpose, fast neutrons with energies of 1 to 10 MeV are needed. These neutrons, on average as fast as 30000 kilometers per second, are produced at the PTB accelerator facility, a unique European installation for the production and application of fast neutrons. By using the high-energy, fast neutrons, it is possible to detect the material composition of light, particularly organic, objects.

In practice, this inspection method will not be used for small pieces of freight, such as cases and baggage, as the facilities are relatively large and thus not able to be accommodated at every airport. After all, an ion accelerator and a relatively great amount of shielding material is needed for the radiation. Therefore, the method is suitable only for freight containers or combined baggage and pallets freight.

Currently, PTB, together with other partners from research and industry, is endeavouring to obtain further funding in order to be able to build such a facility to laboratory scale. Thus, the method could be demonstrated to potential customers and serve as a prototype for an operational facility. This new project, however, goes one step further: Now, not only neutron radiation, but also a particular form of gamma radiation is to be used, which is produced together with the neutrons.

Radiographing with gamma radiation supplements the neutron technique, as gamma radiation is especially suitable for the detection of heavy elements, such as fissionable and radioactive materials. These materials are moving increasingly into the focus of the national security agencies, as, on the one hand, their further distribution is to be prevented and, on the other hand, these materials could be used by terrorists for building a so-called "dirty bomb" or even a primitive nuclear weapon.

Research in this field not only has a security-political background, but also an economical one: In 2007, the US Government adopted a law which requires that by 2012 the entire naval goods and air freight with USA as country of destination must be inspected for illegal hazardous materials already before loading in the foreign harbour or airport. This law is particularly important to countries that trade extensively with the United States, as for example Germany. In future, there will probably be a great demand here for automatic inspection systems, which will allow a corresponding market to evolve.
