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Introduction 
One of the topical issues concerning carrying out the research to assess the effect of solar micro-

wave radiation splashes on high-frequency (from a second to half an hour) and on mid-frequency (from 
20 hours to 3 days) biorhythms of organisms is the lack of devices for their adequate modeling. The im-
portance of such devices construction is due to a number of factors. The first one has purely theoretical 
basis and is connected with the desire to understand the role of such an important for organisms exogenous 
factor as the Sun in the process of high-frequency biorhythms formation and genetic fixation in them. 
Investigation of this role is hampered by the low density of solar microwave radiation real outbursts in-
tensity (about 10–16 µW/cm–2 Hz–1 at the surface of the Earth) [1].  

The second factor has a pronounced practical orientation and it underlines the fact that the control-
ling role on the biota of the natural electromagnetic factor in the form of the solar microwave radiation 
reaching the Earth's surface (wavelength from 8 mm to 15 m) has noticeably weakened due to electro-
magnetic pollution of the environment by modern infocommunication systems (mobile communication 
systems, satellite navigation systems, etc.) [2]. At present, the radiation intensity levels of these systems 
often exceed 10–100 µW/cm2 [3]. In many countries of the world, these values are considered to be 
minimally safe for humans. However, if you pay attention to some recent trends related to the rise in 
the number of cancer diseases, increased resistance of pathogenic and opportunistic microorganisms to 
antibiotics, etc., it becomes evident that the abovementioned sources of man-made pollution are poten-
tially dangerous for organisms and humans in particular. 

In this regard the paradox of the current situation is that at present and in the future mankind will 
not be able to abandon wireless infocommunication systems because they have dramatically improved 
the communication quality of life for large groups of the world's population. As for the abovementioned 
potential dangers associated with infocommunication systems massive use, then, according to many rep-
resentatives of the human community, they are clearly exaggerated. However, real life, as it has been 
noted above, indicates the existence of an inverse pattern. Some scientists forecast that the failure to take 
effective measures to counter electromagnetic pollution of the environment can lead to the increased 
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There has been grounded the relevance of carrying out the research on the estimation of the mo-
difying role of the Sun microwave radiation splashes on biorhythms of organisms. It has been noted 
that the necessary condition of such research realization is impossible without the construction of 
a device for microwave bursts simulating. There are provided the main characteristics that determine 
the physical basis for such a device construction, as well as its functional capabilities. The construct-
ed device for simulating solar electromagnetic radiation microwave bursts in the frequency range of 
about 4 GHz has no analogues in the world. It allows us to obtain new knowledge about 
the interaction of organisms with electromagnetic radiation of natural and technogenic origin, its in-
fluence on various high-frequency biorhythms of organisms and microorganisms in particular. 
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number of inflammatory diseases with a lethal outcome due to the lack of necessary antibiotics in  
the near future (10–15 years) [4]. 

In this situation the task of finding ways to weaken the changes in the electromagnetic properties of 
the environment for organisms is becoming fundamentally important. At the same time, the initial 
stage of this problem solution must undoubtedly be connected with the study of the possibility of  
using a simulated natural electromagnetic factor to correct the violations of evolutionarily generated 
high-frequency biorhythms of pathogenic and opportunistic microorganisms. These biorhythms define  
the necessary operational rhythmic sequence of physiological, metabolic and biochemical processes in 
them and the optimal ratio of their parameters at each moment of time [5]. Since microorganisms are  
the most sensitive indicators of changes in the properties of the environment, the changes in their bio-
rhythms will be the first signal. In this regard, the study of these changes peculiarities at the cellular le-
vel will make it possible to develop proposals for their correction aimed at reducing the resistance of 
microorganisms. The results of these studies and the main recommendations formulated on their basis 
can be used to synchronize biorhythms at the organism level as well. 

Thus, the development of a device for simulating solar electromagnetic radiation microwave bursts 
is a necessary condition for obtaining new knowledge about the modifying effect of this radiation on 
the biorhythms of organisms. 

 
The basic relations determining the possibility of solar microwave bursts simulating  
and the construction features of the device for their generation 
Up to date information concerning solar microwave bursts of the centimeter wavelength range, 

which is most consistent with organisms, comes down only to three types of pulsations (bursts) of elec-
tromagnetic radiation intensity [6]: 

– type A – rapid rise and decline, lifetime (1–5) min, radiation is polarized; 
– type B – rapid rise and slow decline, lifetime – from several minutes to several hours, radiation 

polarization is not known; 
– type C – gradual rise and decline, lifetime – from several tens of minutes to several hours, radia-

tion polarization is not known. 
All types of microwave bursts can exist separately or overlap. The most powerful pulsations of elec-

tromagnetic radiation intensity are of type A or type B. They reflect explosive processes occurring in the Sun 
chromosphere. 

These bursts are characterized by a pronounced change in the width of the electromagnetic radia-
tion spectrum and its intensity. The initial period of the burst rise is associated with the broad radiation 
spectrum. Then there takes place its rise accompanied by its narrowing. The intensity of the radiation 
increases with the rise of the burst. A reverse process, i.e. the return to the initial state, happens after 
reaching the rise peak. The abovementioned bursts can be either single or multiple with regular and 
irregular frequency. 

The possibility of implementation of the above-described radiation properties in the simulating  
of solar microwave bursts by means of a signal generator with a parallel or series contour is based on 
the known coupling of the width of the vibration spectrum Δf with the central (resonant) frequency f0 
and the quality factor Q, determined by the formula [7] 

= ݂߂  ݂ /ܳ.                           (1) 
It follows from this that the spectral with Δf control can be achieved by a corresponding change in 

the quality factor Q. Q, in its turn, is related to the carrier frequency f0, the energy stored in the oscil-
lating system W, and the power dissipation Pd by the relation [7] 

ܳ =  2π ݂ ܹ/ ௗܲ.                       (2) 
It follows from this that the change in Q of the oscillatory system is directly related to the change in 

the energy stored in the contour. 
Since the value of this energy is determined by the relation 
ܹ = ୫ୟ୶ݍ

ଶ = ܥ2/  ୫ୟ୶ܫܮ 
ଶ  /2,                    (3) 

where ݍ୫ୟ୶ is the maximum value of the charge accumulated on the plates of capacitor C, which is 
the part of the contour; ܫ୫ୟ୶ – the maximum current flowing through the inductance L of the contour,  
it follows from this that the control of the energy stored in the contour, and therefore the change in its 
quality factor Q, can be carried out by the voltage applied to the contour. In this case, the value of the out-
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put power of the generator system, which determines the intensity of electromagnetic radiation, will 
be proportional to the quality factor Q. The magnitude of the power dissipation Pd when controlling 
the Q-factor of the contour can be assumed to be equal to a constant value. 

Proceeding from the properties of microwave bursts considered above and the physical capabilities 
of their simulating, there has been constructed the devices for their polarized (Fig. 1a) and unpolarized 
radiation (Fig. 1b) in the frequency range of about 4 GHz with microprocessor controlled modes of opera-
tion based on the ARM processor STV32F103. They represent a deep structural upgrade of another 
device for simulating the solar microwave radiation AIMT-1 (apparatus for information microwave 
therapy) [8]. 

Functionally, the devices comprise of the following structural elements: a modulator, a high-
frequency generator with the power generation and control unit, and an antenna (Fig. 2). 

 

  
a) b) 

Fig. 1. A device for simulating polarized solar electromagnetic radiation microwave bursts:  
a – appearance; b – structural features 
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Fig. 2. Construction pattern of the device for solar bursts simulating 
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Fig. 3. Nature of the supply voltage change: а – regular; b – irregular 
 
The modulator in the presented construction pattern is designed to simulate a complex-modulated 

character of the emitted signal [9]. Connection of the power generation and control unit to a high-
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frequency generator allows to control the spectrum width and the amplitude of the output signal of the 
generator. In this case, the range of the change in the spectrum width and the amplitude of the signal at 
its output depends on the range of variation in the supply voltage of the high-frequency generator, at which 
the signal generation is ensured by the high-frequency generator. The periodic (regular or irregular) change 
in the supply voltage from the minimum to the maximum value and back is carried out according to 
a linear or non-linear law (Fig. 3) with the recurrence interval from several seconds to tens of minutes. 

 

  

  
Fig. 4. Temporary varieties of the spectrum of the simulated microwave solar radiation 

 

 
Fig. 5. Spectrum of mono-frequency electromagnetic radiation 
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Such a program mode of changing the supply voltage makes it possible to generate the necessary 
ripple in the specified range of time values, which are radiated by the antenna (Fig. 4). This device also 
provides the simulation of radiation of anthropogenic origin, which is a mono-frequency radiation at  
the fixed frequency of about 4 GHz (Fig. 5). 

 
Conclusion 
Among the variety of external factors that formed various biorhythms of organisms in the evolution 

process, the priority role belongs to the Sun [10]. The rhythmicity of the processes in the body at various 
levels of its organization is the most important stabilizing and regulating factor of its internal environ-
ment. The change in this rhythm is directly related to the disturbance of the body's homeostasis. The study 
of external natural and technogenic microwave radiation effect on organisms and on their biorhythms is 
one of the promising directions for developing effective methods for the prevention and treatment of 
a wide range of human diseases. Restoration of one or another biorhythm reflects the main goal of dis-
turbed homeostasis correction. Among the large number of already studied biorhythms, characteristic for 
organisms, high frequency rhythms are of the greatest interest. Synchronization with other various mid-
frequency and low-frequency rhythms of organisms is associated with them [11]. 

The constructed device for simulating solar electromagnetic radiation microwave bursts has no ana-
logues in the world. It allows us to obtain new knowledge about the interaction of organisms with elec-
tromagnetic radiation of natural and technogenic origin, their influence on various high-frequency bio-
rhythms of organisms and microorganisms in particular. 
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Обоснована актуальность проведения исследований по оценке модифицирующей роли 
всплесков микроволнового излучения Солнца на биоритмы организмов. Отмечено, что необ-
ходимое условие проведения таких исследований связано с разработкой устройства их моде-
лирования. Приведены основные соотношения, определяющие физические основы построе-
ния такого устройства, а также функциональные его возможности. Разработанное устройство 
моделирования микроволновых всплесков электромагнитного излучения Солнца в диапазоне 
частот около 4ГГц не имеет аналогов в мире. Оно позволяет получить новые знания о взаимо-
действии организмов с электромагнитными излучениями природного и техногенного проис-
хождения, их влиянии на различные высокочастотные биоритмы организмов и микроорга-
низмов в частности. 

Ключевые слова: микроволновые всплески, биоритмы, микроволновое излучение. 
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