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MODERN TECHNICAL AND TECHNOLOGICAL SOLUTIONS
OF RADIATION CONTROL TO COMBAT ILLICIT TRAFFICKING

OF NUCLEAR AND RADIOACTIVE MATERIALS ACROSS BORDERS

UZ0602956

Preventing the illicit nuclear and radioactive materials transportation across the state
borders has recently taken on a special significance due to ongoing threat of utilizing these
materials for terrorist purposes. Currently more and more countries are gaining better
understanding of the importance of creating the national security system. It is obvious that the
threat of nuclear terrorism is not the only reason to stimulate these efforts and actions. Another
reason is existence of "orphan" sources which number in the world is approaching to 200 000
including the ones with a very high activity. Uncontrolled presence of such sources and materials
in the human environment can be hazardous to human health and it may cause significant
economical losses. Radiation control at the borders of the countries in this case is the first line of
defense on the route of illicit nuclear and radioactive material movement and therefore vitally
important for country/state radiation protection.

Radiation control at the borders of the states requires three steps: 1) primary control or
detecting the presence of radioactive sources on a controlled object; 2) additional radiation
control or locating the exact place of the radioactive source on the person, within the vehicle or
inside the container; 3) identification of the nature of the radioactive source.

To accomplish the first and the main step of radiation control process the high sensitive
gamma-neutron portal monitors operating in automatic mode are utilized. They are used to alert
authorities to the appearance of any radioactive source in the controlled area. These monitors are
developed and manufactured in some countries and currently deployed at the borders of the
countries and also in areas where the radioactive sources may appear.

However, the experience of deploying the portal monitors in various countries (Poland,
Russia, Belarus) [1-3] has proved that the installation even the best of the best monitors is just an
integral part of the common task to be solved. It is very important that after the radioactive source
has been detected such procedures as saving, transferring and analyzing of the information should
be successfully completed. This requires performing the independent remote control of the status
of a portal monitor, technical and methodological support and monitoring of personnel actions.
This part of the task can be solved by creating the specialized automated system.

The portal monitors and the RAVEN (Radiation Alarm and Video Event Notification)
system developed and manufactured by the company TSA Systems Ltd is one and the most
successful and efficient examples of how this task can be accomplished. RAVEN was designed to
both capture and view data and video images relating to a radiological detection incident. Stored
sets of data and video can be used in the rapid identification of the method of transportation of
radioactive substances. Quick review of the incident can be made by using the on screen controls
that allow the user to step through each image and pause whenever necessary. This allows the
user to relay any identifying information to response personnel in the field for possible secondary
inspection or other interdiction.

Local Alarm Stations (LAS) can be configured to only display information that will be
useful to the local user. The Central Alarm Station (CAS) can be configured to display much
more detailed information that is useful for alarm trending and other data analysis. Multiple LAS
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or CAS locations can easily be established and through the use of wireless routers these locations
can be mobile. Multi-layered password protection will restrict unauthorized access to sensitive
data or video and will protect the privacy of innocent individuals. Graphs of detection levels
along with the ability to view which individual detector is displaying the most activity will allow
the user to better understand where in a large container the radioactive source may be located.
This will save time for personnel doing secondary inspections. The CAS operators will be alerted
to a parameter change and will be able to view the original as well as the new setting. A view of
all the system parameters for each monitored location is displayed side by side to enable the user
to better identify a change in any system.
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THE SPATIAL CHARACTERISTICS PECULIARITIES IN
GAMMA- FAMILIES
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The alignment phenomena of the most energetic particles revealed by Pamir X-ray
Emulsion Chamber (XREC) experiment is interesting problem, which is not yet explained. The
characteristics of cosmic ray strong interactions at the super high energies are studied through the
observation of families (the groups of y-rays related by common origin) recorded in XREC.

An alignment parameter is defined as Xn = £cos<p kij / n(n-l)(n-2), where (pyj stands for the
angle between two straight lines connecting the k-th center with i-th and j-th, n is the number of
the most energetic particles, n=4. Parameter Xn=l correspond to the case of n centers aligned
exactly along the straight line, while Xn~l/(n-l) - theirs isotropic distribution. Gamma families
with parameter X4 > 0,8 are refered to aligned events. Independent confirmations of the alignment
phenomenon were made by different research groups. For the interpretation of such unusual
phenomenon it is of interest to observe the energy dependence of alignment parameter X4.

To reduce the influence of electromagnetic cascading processes of initial y-quanta in
atmosphere on the observed characteristics, the y-families are subjected to the decascading
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