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ELECTROMAG NETIC HYPOTHESIS OF THE TRANSMISSION OP MENTAL SUGGESTION

V. Arkad ’ye-v

Recentl y we have been hearing wit h increasin g frequency * of

attempts to explain the phenomenon of so called ment al suggest ion

observed in human s and animals, which employs hypnosis or excitation

of the electromagnetic field by a given organis. and perce ption of

th is field by anot her organism.

FOOTNOTE: The occasion for the present article was a repor t un der the

-~~~~ sa me title presented by Professor I A .  Iv antsov at a coiferenc e of

the Biological Research Instit ute under the auspices of M OSCOW State 

. •_- -•- -

. 

_ _ _  _ _ _ _



-- -~~~~~~~~~ ~~~~-~~~~~~~~~~~~ •~~~-—-~~~ - --• • -• 
•— -- -—-•• •-- •

— • - — --— — ———— • --.— - —V---——

DOC = 14*5 PAGE 2

University in march of 1924. His deduct ions, Just as the p resent

ones, led to a negative conclusion. END FOOTNOTE

In this article I introduce so•e ideas of a mat hematical nature which

enable cal culating the order of magnitude of the physical stimulators

wh ich may occur he re.

Based on oqu~ tions for the most gener al case of excit at ion of an

elect romagnetic Wave-like field , which covers both radiation of

electromagnetic wa ves by the atom and the small Hertzian oscillator

and by the powerfu l wireless telegraph antenna , we arrived at the

fo llowing ideas.

The radiating center is an electrical dipole, i.e., two oppos ing

electric charges - +q and — q — at distance t from one another.

Charges •q and —q perfor. sinusoidal oscillatio~s, tradin; places in

this case, or , changin g their value according to the sine law , which

amounts to the same thing , so that •q decreases to -q and vice versa.

This occurs twice within  time period T , which is called the  period of

electrical vibr ations of the dipole, whic h can also be called the

oscillator. Under such oscillations electromagnet ic waves of lengt h )~

~ C? are formed near the dipole, where c = 3.10*0 cm/s is the speed

of light. At dista nce N from the dipole, in the plane perpendicular
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to its length ‘1, we get from the theory of liertzian waves the
• following expression for the force of the magnetic field 0 :

2~ qiU : . I S  R~ 1 / 4  11

We must distinguish two different cases:

1. At a short distance from the dipole, which is much less th an
the wavelength, i.e., when B << X, the force of the magnet ic field

has the following aiplitude

2r4 (1)

2. At a greater distance from the oscillator, when H >> X, then

the field amplitude is

.I:’~l
(2)

For the value of the electric field we also get different

- I solutions for theme tWo cases. Specifically —

1. When R << ) , we get the following for the amplitude of the

• electrical f ield

(3)

-
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2. For great d istances , B >> ) ,

(4)
Ii ) .’

Let us begin with the first case. Since it is often stated th at

the duration of these electrical processes in the bodies of mammals ,

from which we can expect propagation of the indicated wave s,

constitutes severa l thousandths or even hundredths of a second , for

wa velength )~ = cT we get values on the order of thousands of

kilometers. We will stop at the conditions of the first ca se, B << A ,

if we are investigating phenomena occurring at distances no greater

than sever al kilometers. In this case there is no need to talk about

a wave—like field; the excited field is a static field, and the

organism which perceives it is found in a slowly changing

electrostatic field. Here the magnetic field is quite negligible. In

order to calculate the greatest anticipated effect let us assume that

the inter n al processes are accompanied by electri zation of the

surface layers of the organism.

Proceeding from the idea that the electrostatic capacity of a

sphere is equal to its radius, for approximate estimation of the

electrosta tic capacity of individual part s of the animal we take a
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number which is close to half of its transverse dimensions d,

expressed in cm.

Assuming that the electrization of the surface layers reaches

potential V. for the quantity of electricity found on the surface we

find value q = Yd; ! is the distance between oppositely electricized
pa rts of the organism, for example, between the two sides of the head

or bet ween extremities.

According to (3) for the strength of the electrical field at

distance B cm from the excited organism we get

(5)

When in this field we have a perceiving organism of l inear

dimeaaioma t, thea at its ends we will have potential difference

or

I.

This electromotive force creates a current which is the direct

stimulator of the receiving nerve cells. Its force can be thus

calculated.

Assuming the electrical capacity of the parts of the receiving

-— ~~~~~~~~~~~~ —•~~~~~—— - - — —  ~~~~~~~~~~~~~~~~~~~~~~~~~~ • - — • -
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(perceiving) organism to be d1, we find that the amount of

electricity which flows during time T/4 is q1 = 71d1, while the

average force of the current is i1 = *d 1V~,t or

j  — 4 ~~ t!~. (6)
‘ Til’

If the section of the organ is S and the (section) of the nerve

centers s, then the current arriving on them, assuming tha t the

structure of the organ is uniform and, consequently, its conductivity

uniform, is

j — ~~I - - =  4~~~~ ,~~s(1,t f .  
(7)

This calculation presumes that during time ?/1$ there occurs a

complete flo w of electricity g 1 over the receiving organism. For this
the latter m ust have sufficient electrical conductivity. Let us

assume that this electrical cond uctivity is • and that the time

necessary for the free flow of g1 is, roughly speaking,

• IL;
Ii

d,Y1, i = V 1/2r and where r is the resistance, equal to

~~ace

Ri (8) 
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For the human body we can assume d1 = 20 cm, = 150 cm , and ~~_

is the conductivity of a 1/2°/s solution of sodium chloride or about

0.01 1/Qcm = 10 1O CGSE.

If we assume that the current as a result of the skin effect

flows in a surface layer 1 cm th ick, whil e the sections are ioo cia,

then we find

2.20.150ft== —j--
~
—
~~
,.-= 6.1O’~~,

i.e., the gap is so short (on the order of one hundred millionth

second) that on the side of resistance of the huma n bod y there is no

hindrance to the slow process which we calculated above.

Based on (6) we can calculate i~, assuming V = 0.01 volt or

0.01/300 CGSE. T = 10~~ s, d = d 1 = 20, 1 = = 100, B = 5 meters or

500 cm. Then

or 10’ .20’. tOO’
‘I 4 3.Hr3 125 t0S 0t01 C(;.SI~

• 10-II_
3 101_ 3• IO ampere’. - 

I— 
~~~~~~~~~~~~~~~~~~ ~ -‘-~ 

- -
~ 

—•



- —.~• ---- • —.-.- 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—--—— -- ,~~~~

— -‘-- — -,--,..--—---, • — -• - • • - • -  
~~~~~~~~~~~~~~~~~~~~~~ —~~~—-“ -, • ~~~~~~~~~ •—,--~--- -~- - -

DOC = 1445 PAGE 8

• For current j in a fiber when s/S a - -  = 10*  we find j

- 10~ I5 ampe res. This calculation presumes that the diameter of the

fiber is extremely large — 0.1 millimeters — while the section of the
organ is about 100 cm2. Despite these assumptions and all preceding

assumptions, which are extremely favorable for a positive result, we

find that the f orce of the curren t is ez~ eptionally small.

Let us ascertain the greatest work V per 1 cm fiber which can be

performed by such a current during 1 03 s. According to the Joule law

— •,
~~~ 

J O” . 1O~ —— .1’  i~r 1O-i- 10 —10 ‘ erga.

If for the period of thermal oscillations we assume T = 10 13 g,

then the amount of energy constituting 1 quantum will be

6,54.10 ”Wr —
~0
-

~,
— = 6,54.10 erg.

If, however, we proceed from the periodicity of the

physiological process, then, assumiaq a 1000 periods, ~ a a

6.54.10~27.t03 = 6.54.10 2~ ergs.

The human eye only perceives about 60 light quanta, i.e., about 



•~ --•~~~• •~~~~~•-— • •• •— — • 
“ “ r -~~ _ ‘n •W ~~~~~

I

DOC a 14*5 PAGE 9

654 10-” S 10”is ~~~~~~~~~~~~~ 2.10-” erg.

The energy developed in an entire cenUieter of nerve fiber is

one hundred times smaller than the minimu m quantum which can still be

referred to here. The magnetic field which develops here gives us

results wh ich are even less consoling. Eased on (1) we find:

2’ r’,H, IP Tc ’
or

if 2~ .1O ’.20.100
- ~:~~~~•.iii’.s.io~ 

- games.

The calculation could still be conducted by proceedin g from the

magnetic momen t of the curren t which could circulate in the nerve

tissue.

Let us again look at the case which is improbable but more

favorable for posi t ive results. We assume tha t a circular current

flows through the organism along the nerve fiber under the influence

of the electromotive force of 1 volt (1). Assu.ing a fiber cross

• section of s = 10’ cm2 and a length of 10 cm. we find r ~ 10~ 2;

- • current force is i = 10’ amperes. The magnetic moment of such a

_____________________________________________ 
_______ •
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circuit is
1 0’)I .s~~ iu~’(., )

The greatest magmetic field will be calculated analogously to

(3), assuming q’=M :

R — —~ - — - ‘! - zo-~I—  
~ 125.1O’~ 9IS$S.

Now, assuming that the radiating circular nerve circuit has a

section of 1 cm 2 rather than 10~~ cm2 , the force will be 10 11 gauss.

Both values are too small to cause any direct magnetic activity.

Th erefore, let us calculate the possible inductive effect of such a

circuit on the cor responding circuit of the perceiving (receiv ing)

organism. Assuming that the latter has an area of 500 cm2, for the

current we find N = 500.10 11; the induced electromotive force is

dN 5.10 ’

volts. In a circular fiber resiatamces o~ ‘~~W~
’

oi j/?!~~ 8.10’ Q can

be caused by a current of

E 3.1. ” 
~~
,

~~~~~~~~
-
~~~~
= ó.iO’~~

’ amperes.

We see that the value of the field or the current force which

could occur in either case is too neglig~ible to cause suck an effect.

• •
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Hu man’ nerve centers could be affected to a far greater extent by the

electromagnetic field of the electrical installations amon g wh ich

modern man lives and works. To this question, which arose more tha n a

quarter of a century ago, the answer is still negative: We cannot

observe a useful, harmfu l , or any ot her kind of effect on a hu man

organism from the electrical and magnetic field which surround s any

electrical conductor or installation. When the frequencies of an

electromagnetic field are very high (tens and hundreds of thousands

~er second ) the effect of the electrical current (diathermia) on the

human organism disappears. Then , at visible, ultraviolet, and I—ray

frequencies this effect reappears with either beneficial or harmful

results.

The effect on the mind need not be considered, since we do not

consider this to be the effect of I—rays on the way the pa tient

feels.

One might suppose that between the D’Arsonval currents and Hertz

waves on one side and the thermal waves on the other there are

intermediate rays which could irradiate the human organism and affect

other organisms. However , now that rather powerful oscillations of

this frequency have been obtained (the Glagolev—Arkad ’ yev

ultrahertzian wave emit ter ) ,  we can say that  they do not produce a

noti ceable effect on the hu man mind. It is doubtful  that the y woul d

• ~~~~~~~~~~~~~~~~ ~~~~---~~ -~~~•• ~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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affect the nerve centers, since these waves barely penetrate body

tissue.

Addendum I

The numerical results here were obtained using simple rough

calculations. It would be more correct to liken the radiating and

receiving organism s to ellipsoids of corresponding conduct ivity and

calculate the fields and currents for them. However, this will not

produce a substantial difference. For examçle , let us take the case

of a curre nt developing in a neighboring body. Hy analogy to (6) we

find i1 = 4q1/T, w here q1 = E0d111. The induced quantity of

electricity q1 is calculated very exact ly for the ellipsoi d as in

(1). By designating its receptivit y k = a/4. , for the indu ced

electrical moment (as on an inductor , for which we can for mally use

dielectric coefficient g=a cx~) ,  we find

wher e 1, is the dista nce between poles and r = I$vabc/3 is the volume

of the ellipsoid. By assuming a smaller semi— ax is c a b, w e  find

q,1, =—3--- E,.

On the other hand , according to the calculation method used

—
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beret ~~~~ Since in the ellipsoid the distance betwe en poles

the m
mali’ /4 ‘~

I

from which
• 

- 

S nib

where •t a a/b is the relative leagtk of the ellipsoid. 1? From

• permeability curves in the form of (i c C) we see that for

length,’diaset.r ratios corresponding to m.aa.lian organism s, i.e.,

• when 0.5 < t-(5 we get equality n.=3t with am accuracy ~f

approximately 100/0.

FOOTNOTE: See V.A. Arkad ’yev. Zh. N. F.0. 46 ,22, 1914. Wirel ess Tel.

and Telepk. No. 7, 1920. END FOOTNOTE

• Hence it is apparent that d 1 is actually determined by the transverse

dimensions of the body:

9
—

~
-
~~

-- 5.

Thus, the simple, yet nonstandar d, calculation presented above
for the induced charge is entirely permissible, even for somew hat
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more accurate results than those above, which were only meant for

calculating the order of the order of quantities occurring here.

Addendum II

An interesting problem here is whether or not walls can offer

protection from these magnetic and electrical fields. Na;netic fields

penetrate all bodies. As for electrical fields, not all bu ilding

materials offer the same protection in rapid field shifts. The

screening effect is displayed by bodies which can conduct a current

• of sufficient strength at the given frequency. Bodies vhi~h cannot do

this are dielectrics, and not all of them can serve as shields. In

estimating this we can use the so called relax ation time ( compare

(8)) 9 = i/4v,.

These values are given for several materials.
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