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Abstract .-The role of sections of modern physics, which
have become standard in publications of researchers and
educators, including a section that has become standard
under umsuccessful name 'relativity theory" and was
priginated from the theory of Faraday-Maxwell
electromagnetism is analyzed. Entire modern radio
physics with the theory of signals as its foundation comes
from it due to works of Heaviside and Hertz. Buf the steep
bias, taken by physicists-theorists towards the so-called
general relativity theory and cosmelogy, has broken the
relations between these areas so hardly, that serious
problems of the theory of signals have fall out from the
view of physicists, and students including PhD students
have difficulties in wade through relativity terminology.
Although a trend of research of invariance (or, in fact the
same as symmetry) of physical laws and not orly in this
issue, but in all areas of physics is still developing as if
separately. Therefore a system analysis of this
phenomenon is required..
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I. MOTIVATION FOR THE PROBLEM AND THE STATE OF

ITS INVESTIGATION

In fact, the term signal in science {(even though originated
from common lat. signum — a sign, especially conventional
one) played a significant role in astronomy: in order to
observe celestial bodies, an investigation of the signals from
themn — all kinds of radiation (first light, and then — the flow of
particles, X-rays and, as yet astrophysicists trust, gravitational
waves) is needed, as well as in biology, including the famous
second signal system.

A modern interpretation of this term is as a physical process,
which serves to transport in time-space data about the
investigated object, because the source of messages about the
research object can be only the object itself — directly or
through other objects that act as signals. This interpretation
comes from the radiophysics [1], which is due to intensive
development of radio engineering in the late 19 — early 20
centuries. This term emphasizes that the question is about the
use of energy radiation in the open space {2} through the
generation of electrical oscillations, and managing them in
order to transmit needed signals. The combination of
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electronic and radio tools provides radio electronics.
Specific situation bappened in our time in the so-callyf
information technologies, because there is no clarity what y,
achievements of modern physics should be learned by trammg
specialists. Now comes the aphorism: no bits are “running”j ¢
the computers but electrons. Therefore, the computer js,
typical product of electronics with all that that implies: i
future is determined by electronics.

Because the signal is a means of data transferring in txm&E"f
space, it is even intuitively obvious that physics of motiop £
physics of processes comes to the forefront here [3]. InemyE:
law has found expression in the so-called Galileg? -
transformations: the transition from one inertial referenccg :
system K to another X' leads to recalculation of position i i}
space and taking into account eguality according to formulas;
(in the case of one-dimensional movement): %

x'=x-vt, t=t,
here V is the speed of mutual movement of systems.
Such notion is defensible by the fact of extreme success and}
effectiveness of Newton dynamics application, which be(:ame
something like a standard of scientific quality.
The situation changed dramatically with the emergench
electromagnetism when electrical engineering has made
considerable progress and encouraged scientists o think on
the problem of wireless data transmission means.
But this case revealed the existence of the problem: when the
speed of electromagnetic waves (including light) is conatam,
the principle of speeds addition from Newton mechanics is |
wrong. It was found that instead of Galileo transformations .
another ones that are related to space and time simultaneously .
should be used. Such transformations were cousidered for
different purposes by several researchers, gathered together by i
Lorentz, slightly improved in some its formulae by Poincaté,:
who exactly had considered the problem of time measuring -
before (this fact is quoted by Lorentz). Poincaré noticed thal |
the transformations form the group in algebraic sense and he 7~
called them Lorentz transformation and.the group ~ Lorentz
group, and introduced imaginary coordinates ict for time { see
history {4}, biograpy [5], analysis [6]). They are: i

X=k(x-vt), t'=k(t '——;x),
[
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though it was derived by Heaviside {7}, ¢ — velocity of fight-
Similar results were published by Einstein, Pauli says abou!
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[image: image2.png]_Fundamemals of new theories were reduced to the
o own completion BY Einstein”. _

M-]o. in’s Tesults are examined, clarified and revised by well-
' E mSt: from his publications on the so-called information
.5;‘:%, panicularly on its relation to physics, French physicist
;ri}lm;in in book [8]. ?aged on the system anaiygis. He says:
‘wfirst we need 10 dlsiar_xgplsh between «partial x'glatlvzt}r
*_theory» and «general relativity theory». Of these first is more
sict and it s based on INAsSVE PRYSC :
servations, generalizations Wwhich led to the notion of
reriial reference systemt. .. Einstein introduced the concept of
jartial» in connection with later attempts to extend this
principle (relativity one — authors) on the most general
smations. However, recently such a generalization has been
i+ ized by scientists in different countries, who have found

y weak points in assumptions of Einstein independently of

'éagjhforher see [6-9]. ' : :

< therefore natural even without consideration the of
Ibart here[10] to continue the tradition of Poincaré and call
< feature as Loventz—invariance (or shorter, L-invariance),
t remember that physicists are accustomed to use the
adjective relativistic (as  relativistic Dirac equation for
slectron, which "foresaw" positron). '
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'_; L. CONTEMPARARY TENDENCY IN PROBLEM

SOLUTION
" In.spite of the fact that Brillouin’s appeal regarding special
and general still relativity theory is relevant, we return to the
~‘analysis of physical laws in the theory of signals, and in
- .general scientific and technical sphere of radio electronics as
symbiosis of radio engineering and electronics [2].
‘Electronics has arisen (after the Edison’s discovery of thermal
glectron emission) with the invention of triode by de Forest in
1906, as .2 means of amplification the weak electrical signals,
-.and in transfer technology — Meissner’s invention of method
for “generating  electrical vibrations im 1913. Further
development gave: Losev’s "crystadyn" — crystal detector
instead of lamp (1922) and “solid" Lilienfeld’s amplifier
'(1925) and Bardeen’s and Brattain’s transistor (1948) (see {2,

. )

- After engenderig so manmy problems, some of them were
¢~ mentioned in the paper, Maxwell equation opened the way for

~8 new modern view on the physical laws, which actually
pplics to radio electronics (because science faces speeds of
—the order of magnitude of ¢ in the microworld). Feynmann
. 112] has expressed this point of view most clear: "Space and
"’fllffe_ are -inseparately linked, ... exactly from here it is the
beginning of study of symmetries of physical laws. Exactly

= Poincaré suggested exploring what can be done with

€quations, while not changing their shape (it is exactly his idea

t.ov draw attention to the properties of symmelry of physical

‘ }a_“’s)- Symmetries concerning spatial transfers, time shifts etc

didn’t have a particular depth. Symmetry under rectilinear

Uniform motion is very interesting, and it has many the most

d%rse consequences. Moreover, these effects cap extend to
o ,l_i“is that we do not know”.

based on massive physical and astronomical

IiI. CONCLUSION

Facts presented by Feynman, as well as dy Nobel Prize winner
(1963) for the application of fundamental principles of
symmetry Wigoer [13] confirm the perspective (and
productivity) of this way in radio electronics on the whele, and
in theory of signals in particular, and the necessity of fuller
using of these priciples in investigation and education
processes. ' '
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