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Abstract 
Electromagnetism deals with three very different types of fields: “static”, “kinematical”, and “dynamical”. Fields 
of the first type originate in a stationary body—charged or magnetized. Fields of the second type arise from a 
uniform movement of a body—also charged or magnetized. Fields of the third type arise due to the accelerated 
movement of a charge, for instance, in an oscillatory LC-circuit. In the present paper we offer an experimental 
proof for existence in nature of a dynamical source which comes entirely from another mechanism. The 
fundamentals of this mechanism lie in the accelerated movement of a system of elementary currents, which are 
responsible for the appearance of macroscopic magnetization. This finding gives rise to a new method of 
studying magnetic materials and their structure. 
Keywords: kinematic and dynamic types of induction, Faraday’s law, pulse propagation, magnetic shielding, 
field-structure interaction 
1. Introduction 
The existence in nature of electro-kinematical fields has been proven experimentally by Rowland and Eihenwald 
more than century ago (Rowland, 1878; Eihenwald, 1956). The existence of magneto-kinematical fields has been 
proven experimentally during several recent decades (Zajev & Dokuchajev, 1964; Kelly, 2004; Leus & Zatolokin, 
2006; Leus & Taylor, 2011; Taylor & Leus, 2012). At last, a theoretical substantiation was done in Leus (2013), 
whereby the principal difference between “kinematical” and “dynamical” fields is strictly proven on the basis of 
the wave equation. It became apparent that kinematical fields do not conform to the wave equation with a 
speed-factor  neither in classical nor in relativistic cases. When a charged body moves with a constant velocity 

 relative to the laboratory’s proper coordinate system, its electric field  also moves with the same velocity. 
The corresponding magnetic field 	  of the electro-kinematical origin (SI units) is present in the 
laboratory (Rowland-Eihenwald effect). When a magnetized body moves, its permanent magnetic field  also 
moves and corresponding electric field  of the magneto-kinematical origin also exists in the 
laboratory (Zajev-Dokuchajev effect or Z-D effect in brief, 1964).  
This is just the Z-D effect that was used in our experiments. As a permanent magnet travels with a constant 
velocity  past conducting wires, it induces electro-motive force ( ) inside them. Electromagnetic waves 
impinging an antenna also excite variable  within it. Some bewildering special cases might occur. For 
example, an iron bar having sinusoidal magnetization, as it is shown in Figure 1, when moving across a straight 
wire induces in it an oscillatory  quite similar to that excited by an impinging radio-wave. Furthermore, the 
commonly known “flux rule”, which calculates  (generated in a closed circuit) directly due to a changing 
magnetic flux, is a very useful tool for solving many practical problems. However, the “flux rule” is an 
integration procedure which summarises all details of the induction process, thereby indiscriminately combining 
two quite distinct types of electromagnetic induction: the motional-type (Z-D effect) and the transformer-type 
(Faraday law). All experiments, described below, are dedicated to discern between them. The problem of 
differentiating between the two types of induction was solved in our experimentation due to a convenient 
“yardstick”—a magnetic dipole. As a consequence, the objective reality of a new source of electromagnetic 
radiation has been proven. 



www.ccsen

 

 
2. Experim
A sphere 
embedded
space. In t
system of 
sphere. Th
183). In th

where  i
 

 
For the e≅ 6.0	
(Figure 3)
magnetic s
required o≅ 10.5	
The loop w
 

net.org/apr 

Figure 1

mental Equip
of diameter 

d in air (Figure
total it is equa
spherical coor

he field of mag
his case the com

is a constant n

experiment we∙ . A vert
). The tube wa
sphere is hous

orientation. It / , throug
was connected 

1. Kinematical

ment 
d with a uni

e 2). This sphe
al to the field o
rdinates with p
gnetic dipole m
mponents of th

numerical coeff

Fig

e used a NdF
tically position
as perforated 
sed within the
was dropped 

gh a circular c
to a storage o

Applied 

l interaction be

iform magneti
ere provides a 
of a dipole wi
polar axis dire
may be expres
he magnetic flu

ficient dependi

gure 2. The uni

FeB sphere of
ned perforated
with small ho

e wooden-plast
and allowed t

conducting loo
scilloscope (T

Physics Resear

128 

etween a movi

ization  of 
magnetic field

ith the magnet
cted along the
ssed through s
ux density are,			
ing on the syst

iformly magne

f diameter	
d plastic tube 6
oles along its 
tic projectile f
to free fall wi
p of radius 

Tekronix TDS 2

rch

ng magnet and

magnitude 
d at each arbit
tic moment 
e vector  an
simple element

,			 0,		
tem of units us

 
etized sphere

25.4	 , w
6 meters long 
length to redu
for stability du
ithin the guid
so that  r

210). 

d a crossing wi

 and parallel
trary point  	. L

nd with origin 
tary functions 

																										
sed. 

with a magne
was used to g

uce aerodynam
uring freefall 

ding tube, reac
remained para

Vol. 6, No. 3;

 
ire 

l to the  ax
of the surroun

Let , ,  b
at the centre o
(Jackson, 199

																								

etic moment v
guide the traje
mic resistance.
and to provid

ching a veloci
allel to the velo

2014 

xis is 
nding 
e the 

of the 
98, p. 

 (1) 

value 
ctory 
 The 
e the 
ty of 
ocity. 



www.ccsen

 

 
It is eviden
(1) for a c
expression

Here  de
time has 
two-chann
another. T
spiral of 2
right – fro
closeness 
negligible 
 

net.org/apr 

nt that the sign
circular loop 

n for the  

enotes the pos
a shape show

nel trace obtain
The testing loo2	  in diam
om the testing 

of the contac
resistance for 

Figure 4. T

nal from the p
with radius	  
induced in th

sition of the m
wn in Figure 
ned for two di

op, situated be
meter. As it is 

one) are near
cts between th
alternating cu

The signal orig

Applied 

Figure 3. Th

assing sphere 
it is possible

e loop due to Z

magnetized sph
4 for one tur
ifferent loops 

eneath the con
obvious from

rly identical. T
he windings: 

urrent. 

ginated from a

Physics Resear

129 

he free fall app

is dependent u
e to derive (Ta
Z-D effect: 

/
here relative to
rn loop of rad
(control and t

ntrol one, is m
m the photograp
The conductive

the mutual c

a magnetic dipo

rch

paratus 

upon the loop’
Taylor & Leus

/ 	.																				
o the loop cen
dius  2.1 
testing loops) 

made with a th
ph, both signa
e circular path
capacitance in 

ole moving thr

 

’s shape. Starti
, 2012) the fo

																									 
ntre. The corre

cm. In Figur
at a distance o

hin enamelled 
als (left – from
h only is essen

each couplin

rough circular 

Vol. 6, No. 3;

ing from Equa
ollowing analy

           

esponding sign
re 5 we prese
of 10 cm one 
wire wound in

m the control 
ntial because o
ng presents on

 
loop 

2014 

ations 
ytical 

 (2) 

nal in 
ent a 
from 
nto a 
loop, 

of the 
nly a 



www.ccsen

 

 
To be certa
with oscill
loop tends
All the de
(Taylor & 
were used 
 

net.org/apr 

Figure

ain, we added 
loscope. The r
s to the upper l
etails of the fre

Leus, 2012). 
in our experim

Figure 

e 5. The signal

two equal cap
results are pres
imit, i.e. 
ee fall laborat
Each turn of w

mentation for t

6. The signals

Applied 

ls obtained in t

pacitors, one on
sented in Figu
 induced in th
ory equipmen
wire in the loo
the sake of dou

s in the control

Physics Resear

130 

the smooth (lef

n each of the l
res 6 and 7. It
he control loop
nt (construction
op increases th
ubling the valu

l and testing lo
 

rch

ft) and spiralle

leads connectin
t is clear that t
p, when the siz
n of a shock a
he obtained am
ue.  

oops at the capa

ed (right) loops

ng the (not spi
the voltage ind
ze of the capac
absorber includ
mplitude of the

acitance 0.1	μ

Vol. 6, No. 3;

 
s 

iralled) testing
duced in the te
citance grows.
de) are depict
e signal. Two 

 μF 

2014 

loop 
esting 

 
ed in 
turns 



www.ccsen

 

 
3. Experim
Experime
The above
distance of
horizontall
of the loop
were appr
Tektronix 
of conduc
resultant a
 

Experime
For the sec
passing th

net.org/apr 

Figure 

mental Proced
ent 1. 
e mentioned m
f 25	  from
ly (Figure 3). 
p so that the di
roximately 3	
TDS210 digita
ting loops as 

amplitude in m

ent 2. 
cond experime

hrough them (F

7. The signals

dure 

magnetised sp
m the bottom of

The conductin
istance from th

, 5	 , 7	
al oscilloscope
the magnetic 

mV was then de

Figure 8

ent a soft iron 
Figure 8a). We

Applied 

s in the control

phere was drop
f the tube a car

ng wires were a
he magnet will

, 9	  an
e via a Tenma 
sphere passed

etermined and 

8. The free fall

tube was used
e used two dif

Physics Resear

131 

l and testing lo

pped and allo
rdboard plate w
arranged in co
l be greater in 
nd 13.5	 . 
50 MHz oscill
d through it g
plotted on a gr

l apparatus wit
 

d to shield the
fferent soft iro

rch

oops at the capa

owed to free f
with five cond

oncentric circle
each ascendin
The conducti

loscope probe.
gave rise to th
raph against th

th shielding tu

e conducting lo
n tubes to shi

acitance 2.2	μ
fall down the 
ducting loops a
es gradually in
ng loop. The ra
ing wires wer
. The  ge
he trace seen o
he distance from

 
ube 

oops from the 
eld a segment

Vol. 6, No. 3;

 μF 

plastic tube. 
attached was pl
ncreasing the ra
adii from the c
re connected 
enerated in the 
on the screen.
m the axis. 

magnetised sp
t of the magne

2014 

At a 
laced 
adius 
entre 
to a 
each 
 The 

phere 
etized 



www.ccsen

 

sphere traj
1. 5
2. 6

In both ca
positioned
to the widt
Experime
For the th
that of the
intervals a
the next in
4. Experim
The above
theoretical
are provid

where the 

The positio

In the follo
i. T

ii. T
v

iii. T
s

 

net.org/apr 

jectory: 5	  in diame6	  in diame
ases the shield
d at 1	  from
th of the iron s

ent 3. 
ird experimen

e shielding tube
as shown in Fi
nterval and rep
mental Result
e mentioned m
l form of the s
ed by the form

value  may 

ons of two ext

owing text the 
The dependenc
The dependen
values (experim
The dependenc
soft iron shield

Figure 9. I

eter, 4	  thi
eter, 4	  thi
ding tube was
m the upper br
shielding.  

nt the cardboar
e was placed a
gure 8b. The r
eating the free

ts  
magnetized sph
signal is given

mula 

be expressed t

treme values o

word “amplitu
ce of amplitud

nce of amplitu
ment 1);  
ce of amplitud
ding (experime

Induced emf s

Applied 

ickness of the w
ickness of the w
s placed at the
im. The smalle

rd plate was re
at the top of th
result of the pa
e fall experime

here induces a
n by Equation (

through the maμμ2
f  are giv

ude” means th
e on the radial

ude on the rad

de on the radi
ent 2). 

ignal for differ

Physics Resear

132 

wall, and 23	
wall, and 23	
e bottom of t
est diameter lo

emoved and a
he shielded tub
assing magnet

ent.  

an  inside
(2), which def

2.7 	,
agnetic mome1.21 1
ven by formula, 	.						

he peak-to-peak
l distance , c
dial distance 

ial distance ,

rent distances 
 

rch

 long 
 long 

the guiding tu
oop had to be o

a conducting lo
be and moved 
tised sphere w

e a circular loo
fines the two e

																									
nt of the spher0 	. 
a   																									
k variation. Fig

calculated acco
, measured 

, measured for

from the axis 

ube and the ca
omitted from t

oop of diamete
vertically dow

was recorded be

op when passi
extremities. Th

																									
re (Taylor & L

																										
gure 9 shows: 

ording to the Fo
for the six gr

r the five valu

in horizontal p

Vol. 6, No. 3;

ardboard plate
this experimen

er compatible 
wn the tube at 
efore moving 

ing through it.
he extremity v

											       

Leus, 2012): 

													      

ormula (3); 
radually increa

ues when usin

 
plane 

2014 

 was 
nt due 

with 
some 
on to 

. The 
alues 

 (3) 

 (4) 

asing 

g the 



www.ccsenet.org/apr Applied Physics Research Vol. 6, No. 3; 2014 

133 
 

 
Figure 10. Induced emf signal for iron shielding with the measuring loop located at different distances 

 
Figure 10 shows the result of the amplitude measurement for twenty two points of vertical displacement of the 
measuring loop relative to the top brim of the shielding tube (experiment 3). These discrete data sets are 
presented with smoothed lines. In addition, the previous data is presented in the discrete form. In total we have: 

i. Line obtained with 5	  tube shielding,  
ii. Line obtained with 6	  tube shielding.  

iii. The horizontal dependence with 5	  tube shielding (experiment 2). 
iv. The horizontal dependence with 5	  tube shielding divided by the length of the loop. This 

ratio, accounting for an increase in the source of the , gives due parity for both vertical 
and horizontal dependencies.  

5. A Patent Separation Between Electro-Kinematical and Electro-Dynamical Signals 
A further experiment was devised and carried out. Instead of a direct connection between the measuring loop and 
an oscilloscope a different method of detecting the passing magnetic signal is used and outlined below (Figure 
11). The amplitude of a pulse induced in a circular loop is proportional to the inverse square of its radius 
(Equation 3). Therefore the electro-kinematic power decreases much more rapidly when compared to the 
electro-dynamic power as the distance between the measuring conductor (circular antenna) and the source of 
pulse (metal tube which the magnetic sphere pass through) increases (Figure 9). The maximum conducing circle 
we used was of 65	  in diameter. At such a distance from the guide-tube the signal we are trying to observe 
becomes indistinguishable from the electromagnetic noise in the laboratory. For this reason we have been 
compelled to resort to additional circuitry before passing the signal to the oscilloscope, based on the method of 
active frequency filtration.  
A polygonal antenna, consisting of a single turn of wire, was constructed and placed around the guide tube. A 
Low Pass Filter was installed in series with the antenna that rejected all high frequency interference. We 
established a corner frequency of 1	  in order to allow passage of our signal (fundamental frequency 
of	500	 ) but reject any small amplitude signals at frequencies above this. 
An inverting amplifier circuit was used with a gain set to approximately 1000, allows a good enough resolution 
over the output range 9  to +9 	 to be able to detect very small signals of the kind we struggled to observe 
in previous experiments. 
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A shielding tube, surely, may be represented as a series of conducting rings and, as soon as the magnetized 
sphere is falling under the influence of gravity, eddy currents are circulating inside them. However, their 
contribution is not appreciable as it is evident from the obtained photographs: we have only two separated pulses 
without any trace of signal between. The responsibility for causing magneto-electric pulses in the effect under 
consideration rests with the microscopic circular currents which are a source of the macroscopic magnetic field 
(Ampere). When the magnetized sphere enters the shielding tube all Ampere’s currents in the metal of the tube 
change their spatial orientation. So the very source of the electromagnetic radiation in this respect is supposedly 
the body of the metal screen surrounding the passing magnetized sphere.  
In conclusion, we would wish to express a hope that our finding will serve not only for declaring the evidence of 
a new source of electromagnetic radiation but also as an instrument for studying inherent structure of magnetic 
materials. 
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