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Our poster on 2-d European Symposium on Non-lethal Weapons was devoted to the study of
the action of the acoustic fluctuation Non-lethal Weapons on four models that are steps to
modeling of more complex biochemical systems of an organism. In the report for the 3¢
Symposium the further findings on the mechanism of acoustic weapons action on biochemical
systems are presented. The results have been chosen that describe the influence of acoustic
fluctuations on the modified biochemical polymeric systems, which in terms of physical and
chemical characteristics are close to the substantial biological objects, biological membranes.
The specific feature of these systems is an interaction of reagents that diffuse towards each other.
In this case the approaches advanced in mathematical modeling of a chemical crystallization in
porous media can be used for construction of a mathematical model.

Influence of the acoustic field on biological objects results from a combined action of the
whole complex of factors: mechanical fluctuations of tissues, hydrodynamic impacts (producing
physical and chemical effects), heat effects (caused by absorption of energy in tissues), etc. The
role of each of specified and other factors in the total biological effect is hardly clear in many
cases.

Local warming up of tissues seems to take place at low intensity and low frequency. At a
certain threshold intensity of acoustic influences the secondary physical and chemical effects that
result from strong overheat of tissues and appearance of any kind of cavitations (acoustic,
hydrodynamical or impulsive) appear. The linear dependence is observed between the acoustic
energy value and the destructive effect of a cavitation.

Acoustic fluctuations, biological membranes, non-lethal weapons.



SPECIAL PYROTECHNIC NON-LETHAL MEANS
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ABSTRACT

The State Unitary Enterprise “ Federal Research and Production Centre
“Scientific Research Institute of Applied Chemistry” founded in 1945 is the leading

pyrotechnic manufacturer in Russia.

Today the Institute is engaged in research, development and manufacture of
pyrotechnic means in the field of arms, military equipment and special devices in
more than ten directions, including antiterrorist ammunition, non-lethal means and
self-defense weapon.

The report outlines new and advanced ammunition produced by the Institute
for law-enforcement agencies and special services of the Russian Federation. They
are:

— non-lethal flash-and-bang fire-arms. The complex “OSA” fitted with trau-
matic, flash-and-bang, signal and illuminating cartridges is distinguished by high
efficiency at different distances of application (from 1 to 10 m) and minimal risk of
inflicting heavy body damages. Besides, it is very difficult to adapt the complex for
firing lethal munitions.

— a complete set of grenades for the GP-25 under-barrel grenade launcher, in-
cluding the following types: a smoke grenade; a grenade for instant production of a
smoke screen; flash-and-bang, illuminating and signal grenades. Grenades are
equipped with a new generation fuze ensuring their programmed functioning in two
ways: when the target is directly hit, and in a mode of predetermined operation at
some distance, above the target according to the certain algorithm.

— a complete set of hand grenades: smoke, flash-and-smoke, flash-and bang
with shock elements, flash-and-bang with multiple elements (cassette) and etc;

— acomplete set of pyrotechnic means of a container type. The container repre-
sents a multielement system with 30-40 short barrels connected into a common
compact structure. The operation of container munitions is performed according to
the preorganized algorithm at a distance of up to 500 m.

— non-lethal security means of a modular type intended for warning and attack.

Key words: non-lethal weapon, antiterrorist ammunition, traumatic action,
flash-and-bang, smoke, illuminating and signal grenades, pyrotechnic means of a
container type.
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Methods and equipment for assessment of microwave

radiation influence on biological objects )
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(Abstract)
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Center of Scientific Engineering and Social Activities “Trymas”
(Moscow, Russia)

Effective factors of influence (frequency, amplitude, temporal physiological
windows, influence of constant magnetic field). Reaction of an irradiated object, change
of biological processes, cell structures, disorder of functioning organism. Sensitivity of
principal physiological systems to influence of microwave radiation. Influence on
organism by use of ferments reactions in cells and stressor mechanism, influencing
regulatory systems. Complex parameters analysis of functioning objects on the basis of
minimization of signs space dimension, ensuring a prompt assessment of object state with
application of diagnostics methods; detection of latent regularities, indicative of
afteraction origin; assessment of subsequent dynamics of object state. Substantiation and
selection of transmitting and receiving equipment specifications.

Measuring devices of electromagnetic field parameters for medicobiological
studies. Electromagnetic environmental monitoring. Electromagnetic compatibility of
studies results, reproducibility of measurements normalization of microwave radiation
influence on human. Exposure doses of radiation influence.

Distant control equipment of irradiated object state in the influence zone. Express
diagnostics equipment; rhythmocardiographic, iridodiagnostic devices. Analysis of
human oculomotor reactions. Stress-reactions. Intercommunication of hormonic and
nervous systems. Vulnerableness of cortical analyzers under the influence of stressor
actions. An assessment of character and action depth of stressor factors on human body.
Activation criteria of retina compensatory processes, connected with stress-syndrome. An
evaluation of psychoemotional disorders, caused by metabolic and structural changes of
central nervous system. Evaluation methods of oculomoter reactions. Sensitivity of tests,
based on analysis of eyes movements. High-velocity registration equipment of
biopotentials, originated with motion of the eyeball. Typical signs of oculomotor reaction
disorders with emotional stress, pathological states. Diagnostic tests for estimation of
character and afteraction severity, appearing with effect of stressor factors on human
organism. Prediction of human behavior in extreme conditions. Accomplishment
possibility estimation of coordinated movements, spatial orientation, reduction of
reaction time.

Basic requirements for methods and control devices of human functional state
(sensitivity, efficiency, minimal interaction with the object, low cost). Experimental
prototypes parameters of portable equipment, mobile and stationary installations.

Key words: non-lethal weapons, microvave radiation, biological objects, distant
control, prototypes



