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RUSSTAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English
sin sin
cos cos

tg tan
ctg cot
sec sec
cosec csec

sh sinh
ch cosh
th tanh
cth coth
sch sech
eseh ¢sch
arc sin sin~t
arc cos cos™t
arc tg tan~t
arc ctg cot™1 :
arc sec sec”!
arc cosec cse™d
arc sh sinh~t
arc ch cosh™t
arc th tanh™ !
arc cth coth™t
arc sch sech™t
arc csch cseh™t
rot (e hall
1lg log

GRAPHICS DISCLAIMER
A1l figures, graphics, tables, equations, etc.

merged into this translation were extracted
from the best quality copy available.
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Italic Transliteration
A a A, a
B 6 B
B N
r G, g
o 2 Dy d
E ¢ Ye, ye; E, e#*
X x Zhis v2
& Ziy (&
H u T
A ¥, ¥
K x e
N« B
M «u M, m
H x N, n
0 o @l ©
n n Py P

BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Bleck -Italic
Pp P p
ek C ¢
(T T m
Yy Yy vy
® ¢ ® ¢
X x X x
U u u y
.y Y g
Wow 4 w
W ow uw y
b b b »
bl si b u
b b b »
3 3 9
10 1o 0 »
A A A =2

Transliteration

R

-
Ay
Uy M
BT
Kh, kh
TPs, t8
€h, eh

Sh, sh
Sheh, sheh

Ey e
Yu, yu
Yia, ya

*ye 1nitially, after vowels, and after v, b; € elsewhere.

Wnen written as & in Russian, transliterate as yé& or &.
The use of diacritical marks 1s preferred, but such marks
may be omitted when expediency dictates.

Alpha
Beta
Gamma
Delta
Epsilon
Zeta
Eta
Theta
Iota
Kappa
Lambda
Mu
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BT/ST-77-0330

THE MECHANISM OF THE TRANSFORMATION OF ELECTRIC AND MAGNET IC FIELDS
IN A NERVOUS SYSTEHN.

S
M. Khvedelidze, 5. Dumbadze, V. Apridonidte, M. sokolova, B.

Zhorzholiani, Kh. Gagud

Pages 137-140.

In the work are examined tvo experimental probleas: 1) the
investigation of the effect of direct perception by the brain of the
pulse electric field of the high iension of the frequency order of
the rhytha of brain; b) research on the affect of perception by the

auditory center of the brain (animal) of the electromajnatic field of

high frequency by the intemsity below 10 av/cm with molulation by

sonic frequency.

Por the solution of these probleas were developed ani made the
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modulator of high tension, electrode-antemna for producing the pulse
field of high voltage and low frequency in the screenei from external
hollow chambers, high-quality generator with the keying unit of low

frequency and the cascade/stage of preamplifier to elesctron-beam

oscillographe.

The modulator of high tension is comprised frona thf}gﬁits of the
high-voltage regulated r $Bﬁ§5fﬁ of the type vs-Zaflgﬁi |:Ztip1e
pover source of the type UPT-1} square-pulse generator of the type
613-3{‘the oscillator tube GU-50pAwith cathode loadinj. Schematic
diagram is shovwn in the figure. Output/yield from this diagram is
connected with the electrode- antenna, structurally mai2 in the form
of loop antenna 1.5 x 1.5 m in size/dizension. Was asseabled the
oscillator circuit of high frequency in the range 2.5 m (12 MHZ) on

tvo lamps G-807, the ensuring pover measurement in continuous duty 5

From power ga2nerator of high frequency was fed to th2
condenser/capacitor electrodes, between which was establish/installed
the head of experimental animal. As the indicator of the reaction of
brain to the action of pulse electric and high-frequency field was

used the reciprocal bioelectric activity of brain.

Page 138.
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The bioelectric activity of brain was studied visually with the aid
of the amplifier of biopotentials of the type UBP-1-02. For
registration of bioelectric activity on film vas used iouble-bean
electron oscillograph with the movie camera of the firm XKossor model
1049 with the prasliminary dc amplifier model 1440, ensucing
amplification of 50 thousand times, with rectilinear freguency
characteristic from 0 to 50 kHz. In separate experiments under the
direct ard local a2ffect of high-frequency current on th2 individual

sections of the brain of animals in acutegsharp or in chranic

experiments was used the generator of the type GSS-12.

Experiments on the action of the pulse electric fiell of high
tension on frequency on the order of alpha of the rhythm of brain
vere carried out on the coworkers of labogatory (thes2 =2xperiments in

principle could not cause any pathological consequencas).

In viev of the fact that the experiments were conducted on
people and by the indicator of reception them pulse fi2ll they were
their perception, fell the need of recording the reciprocal

bioelectric activity of brain under such difficult technical

conditions under the effect of high-voltage field.
FTD-ID(RS)T-0330-77
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The introspections of the coworkers showed that during
combination in the beginning of the experiment of photic
momentum/impulse/pulses from photophonostjmulator of the type FFPS-02
on the momentum/impulse/pulses of high-voltage electric field on
frequency alpha of rhythms sharply is reveal/detected the 1isconmfort
of pulse electric field, also, after stopping the feed of photic

momen tum/impulse/pulses.
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Page 139.

According to literature data [ 1] the perception of 2lectric

pulse field most is clearly expressed in the nerve patients.

The followiny set of experiments was carried out with the
application/use the study technique of the bioelectriz activity of
brain. Plate electrodes applied to the auditory and postcranial
region of head. The notation of bioelectric activity for photic and

sonic stimulation produced to photographic filnm.

Experiment on action on audible range of the brain of the
high-frequency field of low intemsity/strength on the orier of 1 did

not make it possible to reveal/detect auditory perception with

modulation of this field with low frequency.

At average impedance between the electrodes of ordar 10103 ohn,
the circuital current could reach by 10°* A, and the pow2r, isolated
in this circuit, I could be not more than 0.1 mW/cm, at frequencies
from 150 to 1000 MHz. FPearing pathological consequences, == w2 could
not conduct the further research on people, since for obtaining the
effect of auditory sensation on the actiom/effect of pulse2
high-frequency field it wvas necessary to increase electr>de voltage

on several orders.
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The direct auditory sensation of elactric field easily is
realized, if we the auditory nerve of man arrange in th2 2lectric
field of low frequency by intensity/strength is not less than 50 V.
In this case occurs the explicit action of the ac field 3f audio

frequency noanasediocrely on auditory nerve.

The third set of experiments was carried out on animals (rabbits
and cats). We have developed the procedure of production and

input/introduction of deep electrodes into the skull of 2xperimental

animals.

FPor conducting chronic experiments tp experimental cats drove in
into skull under anesthesia steel small tubes from the needles of

syringe 0.4 mm in diameter by length 8 mme

Under conditions of weak background activity of nesurons was
given the high-fraquency field 160 MHz, modulated low frajuency 200
Hz during about 1 s. The voltage of high frequency was 0.25 V. Fron
oscillogram it is evident that after the break-down of field occurs
the latent period, equal to 0.4 s, after which appears reciprocal
periodic activity with the increased amplitude during about 2 s with

the subsequent fading.

FTD-ID(RS)T-0330-77
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Page 140.

During the resistance of circuit to high-frequeacy current on

the order of 10 comas the current had value 2.5 X 107% A, and the
power, secreted in cerebric tissue, could not exceed 0.625 . e |
W. Consequently, in this case could not occur the heating effect of

current.

Laboratory investigations confirmed the literaturs jata on the
action of electric and electromagnetic fields on the auditory range

of brain [2, 3].

In the nervous system as in receiviang antenna, 2lecttomagnetic

energy it is converted already into the emergy of the ion current,

which has active and reactive component.

égaktivno- the capacitive component of the impedanc2 of membrane
cells, including neurons, apparently, possesses semiconductor

nonlinear properties, thanks to which the energy of the field of high

frequency can be converted into the energy of the ion curcent,

modulated by low fregquency.

FTD-ID(RS)T-0330-77




puring the study of these properties of neuron synapses it is

necessary to assume that can be used the model of nonlin2ar physical

semiconductor condenser/capacitors [4].

Purthermore, can be used electrokinatic [S5], magnatohydrodynamic

and galvanomagnetic effects [6] for the modelling of th2 mechanism of

the action of pulse electromagnetic field on ion migration in neuron

grid/netvorks.
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