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Abstract 

The article explains that, since the principle of light speed non-exceedance in the version of the special theory 

of relativity (STR) presented in physics textbooks implies physical unreality of any imaginary numbers, then ac-

cording to this version of the STR imaginary impedance of capacitors and inductors in radio engineering should 

also be physically unreal. Thus, resonance should not exist in linear electric circuits and creation of filters should 

be impossible. Consequently, this should make existence of the whole radio technology impossible. However, 

since radio engineering exists, the generally accepted version of the STR presented in physics textbooks for study 

should be recognized as incorrect.  
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1. Introduction 

Nature, as well as the laws of nature, is unique. 

Anytime and anywhere. Be it on Earth, or in distant 

space, or in the microcosm, or in animate and inanimate 

nature. However, people, due to their limited intellec-

tual capacity, are able to assimilate only a very small 

part of this knowledge. That is why even the smartest 

people know a very small part of general human 

knowledge in their various fields. Norbert Wiener 

wrote in this regard: “Important work is sometimes de-

layed by the unavailability in one field of results that 

may have already become classical in the next field”. 

That was what happened in physics in the 20th 

century. 

2. Drawbacks and explanation of relativistic 

formulas given in physics textbooks 

Creation of the special theory of relativity (STR) 

[1] - [3] is one of the greatest achievements of physics 

of the 20th century. Relativistic formulas are its main 

result. However, they gave rise to some questions that 

hasn’t been answered so far. The formulas should ac-

tually be explained. Otherwise, no one needs a theory 

whose formulas cannot be explained even by its au-

thors. The authors of the STR failed to correctly ex-

plain their relativistic formulas, but they created the 

impression that they did it.  

                                                           
1 This is reprint of the article “Antonov A.A. 2021. The version of STR presented in physics textbooks is incorrect, since it 

denies the possibility of the existence radio engineering”. 82 International Scientific Conference of Eurasian Scientific Asso-

ciation "Results of Science in Theory and Practice 2021". Moscow. ESA. 8-10.  (in Russian)   https://esa-confer-

ence.ru/sborniki/?y=2021 

Let’s consider one of these formulas to make it 

clearer how difficult it was for them to explain these 

formulas. For example, the Lorentz-Einstein formula  
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where  0m
  

is the rest mass of a moving body 

(e.g. elementary particle);  

m   is the relativistic mass of a moving body;  

v  is the velocity of a body;  

c  is the speed of light;  

It can be seen from the graph of this formula (see 

Fig. 1) that:  

 it has a gap at the value of the argument сv  ; 

it corresponds to a physically stable process at 

cv0  ; and it corresponds to a physically unstable 

process that could not be at vс  ;  

 at the same time, at values of the argument

cv0   it corresponds to real numbers, and at 

vс   to imaginary numbers discovered back in the 

16th century, but still having no explanation of their 

physical sense in the 20th century.  
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Fig. 1. Graph of function )(vm corresponding to the formula (1)  

 

Authors of the STR also did not know how to ex-

plain imaginary numbers. As well as no one could ex-

plain physical sense of imaginary numbers 400 years 

before them. Admittedly, no one can do it so far. In-

deed, everyone knows what 2 kg, 3 m or 5 sec is, but 

no one knows what  2 i kg, 3 i m  

or 5 i sec, where 1i  , is.  

The future of the STR was jeopardized, but it was 

saved by introduction of additional postulate called the 

principle of light speed non-exceedance, the essence of 

which is clear from its name. The postulate implies that 

a situation vс   that people never and nowhere en-

counter could be left unexplained as unnecessary. Con-

sequently, imaginary numbers could be considered 

physically unreal, which is convenient, but unsubstan-

tiated.  

Thus, the generally accepted version of the STR 

has been presented in physics textbooks for study as is.  

3. Why is the version of the STR presented in 

physics textbooks incorrect?  

There are other sciences besides physics. They 

also use imaginary numbers. Radio engineering origi-

nated in the 19th century2, when even physics was con-

sidered natural philosophy, is one of these sciences. Al-

exander Grigorievich Stoletov wrote about the physics 

of that time: “...physics especially tempted natural phi-

losophers. What a favorable theme were electrical phe-

nomena for the most riotous imaginations... Attractive 

and vague deductions were in the foreground: hard 

work of experimenter and exact mathematical analysis 

were not honored; they seemed superfluous and harm-

ful in the study of nature... ”. 

3.1. Existence of radio engineering refutes the 

STR principle of light speed non-exceedance  

                                                           
2 Although the term ‘radio engineering’ appeared in the mid-

dle of the 20th century  

3 In the theory of electric circuits, the imaginary unit 1
is commonly denoted as j instead of i  used to denote elec-

tric current 

In 1826, when there had been no electrical meas-

uring equipment, Georg Simon Ohm discovered a law 

applied for DC circuits [4] named after him. But in 

1828 Ohm was fired by personal order of the Minister 

of Education for publishing his physics discoveries. 

The senior official believed that the use of mathematics 

in physics was unacceptable.  

And in 1897 Charles Proteus Steinmetz proposed 

his interpretation of Ohm’s law in respect to linear AC 

circuits [5]. Now it is daily used by millions of engi-

neers in their practice. According to this law, not only 

resistors, but also capacitors and inductors have electri-

cal impedance. What is more, unlike the electrical im-

pedance of resistors R, measured by real numbers, elec-

trical impedance3 of capacitors C ( Cj / ) and in-

ductors L ( Lj ) is measured by imaginary numbers. 

Therefore, electric LCR-circuits of any configuration 

have impedance that is generally measured by complex 

numbers. Consequently, its value depends on frequency 

  of voltage applied to an electric circuit.  

This makes it possible to carry out a very simple 

experiment4 that allows us to answer with confidence 

whether imaginary numbers are physically real [6], [7]. 

In fact, if imaginary numbers are physically unreal, 

then their inclusion in electric circuits should not affect 

measured value of LCR circuit impedance. In this case, 

measured impedance of a LCR circuit should always be 

measured by real numbers and shouldn’t depend on fre-

quency. Conversely, if imaginary numbers are physi-

cally real, then value of current flowing through a LCR 

circuit changes due to a change in the value of its im-

pedance, when frequency of voltage applied to LCR 

circuit changes.  

4 For example, in contrast to the OPERA experiment carried 

out by a collaboration of several hundred physics professors 

at the Large Hadron Collider for the same purpose  
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Fig. 2. This is all that is needed instead of the Large Hadron Collider for the experimental proof of physical 

reality of imaginary numbers  

 

And all radio engineers who have ever held a sol-

dering iron in their hands know that impedance of LCR 

circuits always depends on frequency of voltage ap-

plied to them. Therefore, devices, such as oscillo-

scopes, frequency response meters, etc., have been cre-

ated and mass-produced for recording such measure-

ments. Even many radio amateurs have a tester (see Fig. 

1), the simplest measuring instrument of this kind, that 

allows measuring capacitance value. In accordance 

with Ohm’s law in the interpretation of Steinmetz, a 

tester actually measures imaginary value of electrical 

impedance (that turns out to exist, since it is measura-

ble) of capacitor and converts it to capacitance value.  

And this circumstance, i.e. the ability to measure 

imaginary value of electrical impedance of a capacitor 

by instruments, irrefutably proves its physical reality. 

After all, most of what we know about the world around 

us, we have learned in all sciences including physics, 

biology and chemistry, particularly with the help of 

measuring instruments. And if we trust directly our 

senses rather than instruments, existence of science 

would be impossible.  

3.2. It follows from the STR principle of light 

speed non-exceedance that existence of radio engi-

neering is impossible  
On the other hand, since the fundamental STR 

principle of light speed non-exceedance implies physi-

cal unreality of any imaginary numbers, it also implies 

physical unreality of imaginary impedance of capaci-

tors Cj / and inductors Lj in radio engineering. 

Therefore, the conclusion that follows from the STR 

implies:  

 impossibility of resonance in electric LCR cir-

cuits;  

 impossibility of creating any filters using elec-

tric LCR circuits; and, as a result,  

 impossibility of creating television, radio lo-

cation, GPS navigation, mobile telephony, medical ra-

dio electronics and many other things.  

However, all these things actually exist! Now eve-

ryone knows about existence of radio engineering. And 

millions of engineers daily prove physical reality of im-

aginary electrical impedance of capacitors and induc-

tors in their practice using Ohm’s law in the interpreta-

tion of Steinmetz. Consequently, this also refers to any 

other imaginary quantities.  

Conclusions  
Thus, radio engineering and the STR turn out to 

mutually refute each other. That is, only one of these 

two sciences can be true. But since radio engineering 

has existed for a long time and been widely used in 

practice, whereas the STR is based on postulates, there 

is no doubt that radio engineering is true and the gener-

ally accepted version of the STR, which therefore 

should not contradict radio engineering, is wrong.  

It follows from the above that the version of the 

STR presented in physics textbooks went wrong, when 

it began to use the principle of light speed non-exceed-

ance that has been refuted in radio engineering by the 

general scientific principle of physical reality of imag-

inary numbers. Relativistic formulas of the generally 

recognized STR, having no explanation at vс  , 

turned out to be incorrect, because their derivation has 

not been actually completed.  

This conclusion is also confirmed by the fact that 

there are other refutations of the principle of light speed 

non-exceedance given in [8] - [11]. An alternative ver-

sion of the STR containing no identified drawbacks of 

its generally recognized version is proposed in [12] - 

[20].  
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