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There are many researchers, who
search.
There are few of them who find.
Charles de Gaulle

INTRODUCTION
Egbert K. Duursma

However, scientists who find are not always
awarded. This counts also for Prof. loan-lovitz
Popescu, who predicted in 1982 the smallest
particles in our ether, the so-called etherons. They
amount in number to about 10'% in the Universe
and are of a size of 10°° m and a weight of 10®°

kg.

This booklet presents the original copy of that
historic 1982 document in Romanian language.
Naturally this document, written in one of the
tightest communistic countries, was not accepted
at its desired level by the mainly Anglo-Saxon
world of physical sciences.



The first confirmation of the etheron came in
the article of N. lonescu-Pallas’ at page 15: «We
point out that the term “etheron”, and the previous
formula of mass were, for the first time, proposed
by the Romanian physicist loan-lovitzu Popescu,
long time ago, when the compliance between the
ether concept and the General Relativity Theory
was by no means evident. By this remarkable
intuition, lovitzu Popescu tums out to be a
forerunner of the kind of gravitational theory we
enter upon in this scientific work.»

In order to understand the contents of this
document, it is preceded by an overview of the
career of Prof. Popescu, of an introduction on the
basic principles of used physics, and the English
abstract of the original Romanian article.

As editor, | will give some remarks, which
have a relation with a recent booklet also
published by CreateSpace in which possible
physical phenomena are related to the existence
of etherons.

! Reflections Concerning the Genuine Origin of
Gravitation, Romanian Reports in Physics, 55, 7-42
(2003), see at

http://rrp.infim.ro/2003 55 1/d00 pallas.pdf,
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CAREER OF IOAN-IOVITZ POPESCU
(NICKNAME IOVITZU)

By courtesy of George Dinesco.

Born 1 October 1932, Burila Mare, the district of
Mehedintzi, Romania, physicist. Corresponding
Member (1 March 1974) and Full Member (22
January 1990) of the Romanian Academy;
President of the Physics Section of the Romanian
Academy (1990-1992).

He attended the elementary school between
the years 1939 and 1943, after which he
graduated from the high school “Traian” in Drobeta
— Turnu Severin in the year 1951. Between the
years 1951 and 1955, he was a student of the
Faculty of Physics of the University of Bucharest.
In 1961, he received his Doctoral degree in
physics, for the Ph.D. Thesis On the Mechanism
of Cathodic Parts of Glow Discharges, under the
guidance of Academician Eugen Badareu.



Bucharest
University,
the central
building

In the Gas Discharge and Optics Laboratory of the
Physics Faculty of the Bucharest University
(1960), from right to left: assistant lovitzu,
Professor Badareu and assistant Popovici



E
lovitzu in the Plasma Laboratory, Institute of

Physics at Bucharest of the Romanian Academy
(1963)

He continued his studies as a Post-Doctoral
student, recipient of an Alexander von Humboldt
Dozenten Stipendium at the Institut fir
Experimentalphysik der Universitit Kiel, Germany
(1967-1969). He began his scientific and
academic career as Assistant for optics and
gaseous electronics, Faculty of Physics of the
University of Bucharest (1955-1960), later on as
scientific researcher (1960-1972) at the Institute of
Physics at Bucharest.



lovitzu and Denisa Popescu fixing a tunable dye
laser, 1974, at the Institute of Physics and
Radiation Technology at Magurele (near
Bucharest)

Beginning with the year 1972, he became
Professor of plasma physics, and then of optics, at
the Faculty of Physics, the University of Bucharest
- position which he kept till 1990. During that
interval he was Dean of the Faculty of Physics of
the University of Bucharest (1972-1977), the first
Director of the Institute of Physics and Radiation
Technology with the Institute for Atomic Physics
(1977-1981), and Rector of the University of
Bucharest (1981-1989). Since the year 1969, he
has supervised 47 PhD’s in Plasma Physics.
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lovitzu holding a lecture about etherons,
Bucharest University, 1982

1982: Publication of ETHERONICA - O
POSIBILA RECONSEDERARE A CONCEPTULUI
DE ETHER (This document).

Opening the Annual Conference in Physics,
Craiova, 1983
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MAIN ACHIEVEMENTS

Gas discharge and plasma physics (10 books,
over 70 papers, 1958-2008),

¢ [ntroduction of the optogalvanic effect as a
new principle for laser spectroscopy by thermionic
and radio frequency detection, (with Eugen
Badareu, Denisa Popescu, Johannes Richter, Carl
B. Collins, C. Stanciulescu, A. Surmeian, R.
Bobulescu);

e First experimental evidence of stable ion
clusters with icosahedron and dodecahedron
symmetry in ionized dense gases (with Rudiger von
der Heide, 1969).

Laser spectroscopy (18 articles, 1964-1991)

o First experimental evidence of multiphoton
spectra of free atoms and molecules with tuneable
dye lasers (with Dr. Denisa Popescu and Prof. C.B.
Collins (1973-74),

¢ State-selective laser photolysis of molecules
and laser production of highly excited Rydberg
states;

e Introduction and Development of Excited-
State Spectroscopy, Rydberg Spectroscopy,
Multiphoton lonization Spectroscopy and Photolytic
Spectroscopy.
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Pioneering work in gamma ray lasers (19
articles, 1979-2009)

e First experimental evidence of induced
gamma emission of a long-lived Hafnium-178
isomer showing a highly efficient X-rays to gamma-
rays conversion (in cooperation with Prof. C. B.
Colins and an international team).

Quantitative Linguistics (8 books, 50 articles,
2006- to date)

In cooperation with Prof. Gabriel Altmann and
his co-workers:

e Word frequency studies, Berlin-New York:
Mouton de Gruyter (2009),

e Aspects of word frequencies, Liidenscheid:
RAM—Verlag (2009);

e Quantitative analysis of Italian texts,
Lidenscheid: RAM—Verlag (2010);

e Vectors and codes of text, Ludenscheid:
RAM-Verlag (2010),

e The Lambda-structure of texts, Lidenscheid:
RAM-Verlag (2011);

e Unified Modeling of Length in Language,
Ludenscheid: RAM—Verlag (2014);

e Quantitative Analysis of Poetic Texts. Berlin-
New York: Mouton de Gruyter (2015).
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loan-lovitz
Popescu at 75
(2007)

See more at

e |IOVITZU seen by Nicholas lonescu-Pallas
http://rrp.infim.ro/2008 60 3/01-407-411.pdf

e Silviu Olariu, Life and Scientific Works of
loan-lovitz Popescu at the 75 Year Anniversary,
http://89.37.223.172/2008 60 3/02-413-415.pdf

e Gabriel Altmann, On the symbiosis of
physicists and linguists,
http://89.37.223.172/2008 60 3/03-417-422.pdf

e http://www.nipne.ro/community/library/pope

scu.php
e https://www.youtube.com/watch?v=hW1rrx4

GHpO

o http://www.iipopescu.com/lovitzu at 80 as
seen by Dr. George Dinescu.pdf

e http://www.iipopescu.com/
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Physics at Magurele, Celebrating Acad. loan-lovitz
Popescu - 80 years (2012)

lovitzu’s Physics Books (1963-1998)

e Jonised Gases (2 vol., 1963, 1965, with
Eugen Badarau);

o Déscharges électriques dans les gaz
(Dunod, Paris, 1968, with Eugen Badarau);

e General Physics (3 vols., 1971, 1973, 1975,
with Radu Titeica),

e Plasma Physics (3 vols., 1981, 1983, 1987,
with |. lova, E. Toader, and respectively the last
with D. Ciobotaru);

e The quantum effects of electromagnetic
fluxes (Reviews of Modern Physics USA, 1985,
with S. Olariu);

e Optogalvanic Spectroscopy (1986);

e Plasma Spectroscopy (1987, with |. lova);
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e Optica Geometrica (1988);
e Optica Scalara (1998, with F. Uliu);

sy lovitzu's lectures on
OPTICS, holograph,
University of

OPUICa [

Loptica geometrica
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Two major books of quantitative linguistics:
Word Frequency Studies (2009) and
Quantitative Analysis of Poetic Texts (2015)

with Gabriel Altmann et al. at Mouton de Gruyter.

Word Frequency

Studies See flyer at

loan-Tovitz Popescu http:/www.degruyter.com/vi
ew/product/41158

QUANTITATIVE BNl
ANALYSIS OF http://www.degruyter.com/v
POETIC TEXTS iew/product/429368

§ “..iI‘jIIII
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PRINCIPLES OF DISCOVERY OF ETHERONS
l.-l. Popescu

Let's first consider a basic principle of physics, the
Uncertainty Principle,

AE-At = %h

where AE is the uncertainty in the energy
measurement and At is the uncertainty in the time
measurement at the same time as the energy is
measured; Ax is the uncertainty of the position
measurement and Apy is the uncertainty of the
momentum measurement in the x direction at the
same time as the x measurement.

2. Let's extend the above energy-time
uncertainty relationship, AExAt = h/2, to the scale
of the Observable Universe. Obviously, once
accepted this extension to the Universe Age, that
is At — Universe Age = 1/H, where H is Hubble's
constant, from the above uncertainty relation we
get the most tiny energy quantum AE = mgc® =
hH/2, respectively the most tiny mass mg = hH/2¢?
that can exist. Its numerical value is thus mg =
hH/2¢? = 1.3494x10°%° kg, where Planck’s constant
h = h/2m = 1.0546x10* m? Kg/s, light velocity in
vacuum ¢ = 299792458 m/s, and Hubble's
constant H = 2,3x107'® s (that is an Universe Age
of 1/H = 4.35x10"" s = 13,8 x10° years).

3. On the other side, from the space-
momentum uncertainty relationship, Ax:Apx = 2h,
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extended to the Observable Universe of radius Ax
— R = ¢/H, we get the etheron momentum as Ape
= (A/2)/R = h/2R = hH/2c = (etheron energy)/c.
This is, indeed the relationship Energy-Momentum
p = E/c for extreme relativistic velocities. From
here we conclude that etherons move with
extreme relativistic velocities at least in the free
cosmic space as considered above.

4. To the above arguments we add that the
considered 1982 etheron article (this document)
is entirely based on six basic cosmological
relationships, namely

mec’/MH = kq GM/c’R=k, | mecRM =k; | Egs.
(4-6)
mec’/(A“/meR?%)=k, | reNe"“/R =ks | VI2mR®=kg | Egs.
(7-9)

where the first and third equations (with k1 = k3 =
1) represent the uncertainty principle extended to
the whole Observable Universe as discussed
above. Generally, ki, kz, ..., ksare non-
dimensional constants of the order of magnitude of
unity; (c, h= h/2m) are the speed of light in
vacuum and the reduced Planck’s constant; (G, H)
are Newton’s constant, respectively Hubble’s
constant; (mg, re, Ng) are the mass, dimension,
and total number of etherons in the finite Universe;
finally, (M, R, V) are the mass, dimension (that is
the curvature radius), and the volume of the finite
(but unbounded) Universe.

5. As it is known, the theoretical estimation of
the Universe mass is M = 10°® kg, about two
orders of magnitude greater than the
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“observational” mass (deduced from the mass and
distribution of the galaxies), as if the Universe
mass would be stored in space under a form of
“hidden mass”, which escapes to the conventional
observation. We take this opportunity to suggest
that the “hidden mass” could be under the form of
ether, as the dominant component of matter in the
Universe or, in other words, that the entire mass of
the Universe is practically constituted of free
etherons. This allows to write the total number N =
M/m = 10%%/1.3494x10%° = 7.4x10™" of free
etherons in the Universe. On the other hand, the
Observable Universe is a sphere with a radius of
about R = cx(Universe Age) = ¢/H = 1.3x10% m,
respectively with a volume of aboutV =
9.3x10"® m?, hence a cosmic etheron density of p.
= N/V = 8x10* etherons/m>. The mean minimum
inter-etheronic distance in an etheronic gas is rmean
= [(4/3)/(4mpy3)"® = 0.554p, " = 2.77x10"° m,
that is the riqht order of magnitude of the nucleon
radius of 10"'° m, and characterizes the “radius” of
statistical fluctuations within which the punctual
elementary particles set up. As far as the mean
distance of about 10"® m between the cosmic
etherons is concerned, this doesn’'t mean that they
stay all aligned at this fixed period one from each
other. On the contrary, this mean inter-particle
distance is a mean of a distribution which has a
bell-shaped form, see
http://en.wikipedia.org/wiki/Mean_inter-

particle distance

6. A similar ratiocination can be applied in
continuation for the determination of etheron
density, pn, within nucleons (protons or neutrons).
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Thus, dividing the nucleon mass of about
1.67x10%" kg by the etheron mass of about
1.35x10%° 10 kg, we get the total number of
etherons per nucleon to be about 1.24x10%. On
the other side, the nucleon radius is about 107"° m,
hence the nucleon volume is about 4x10*° m?®.
Finally, we get the etheron density within nucleons
to be about p, = 3.1x10% etherons/m® This
number is about 44 orders of magnitude higher
than the cosmic average of “only” 10%
etherons/m®. Finally, the mean distance between
nucleonic etherons is about 0,554xp,"® = 7.4x10"
% m. The latter is presumably the quark radius.

In a similar way we get the number of
etherons inside an electron to be about 9.1x10™'
kg / 1.35 x 10 kg = 6.7x10%. But for electron we
learned that it has a vanishing radius, hence a
vanishing volume, thus possibly leading to a close-
packed etheron structure. Obviously, the number
of etherons in any atom is practically equal to their
number in the corresponding nucleus (neutrons +
protons) because the number of etherons carried
out by electrons is about 3 orders of magnitude
smaller.

Notice that the radius of the etheron proper, as
the smallest possible mass, m = hH/2¢? =
1.3494x10°%° kg, should naturally be the
gravitational Planck’s length, /r = sqrt(hG/c®) =
1.616x10"% m. This is “the shortest measurable
length — and no improvement in instrumentation
could change that”, see

http://en.wikipedia.org/wiki/Planck length. One
can say about etheron that it is a true structureless
point-like particle of a radius of the order rg = 10™%°

m and a cross section of the order o = 107° m?.
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7. Another relevant property of etherons is
their mean free path. For this purpose, we shall
use the etheron cross section o = 107° m? and the
cosmic etheron density p. = 10* m™, leading to
the cosmic mean free path A. = 1/sqrt(2)p.o = 10%°
m, a value of the order of the Universe radius. This
means that the cosmic etherons do not collide
each other while traversing the Universe. Also the
corresponding cosmic mean collision frequency is
ve = c/Ac = 10"® s, a value about the Hubble
constant, H. The inverse value is the mean
collision time, that is 10" s, about the Universe
age (= 13,8 x10° years). This also means that
etherons need a lapse of time of the Universe age
to collide each other.

By contrast, let's consider the nucleonic
etherons (that is etherons inside the nucleon), by
inserting in the above computations the nucleonic
etheron density p, = 4.2x10% m™. Using the same
geometric cross section o = 107° m? we get the
nucleonic etheron mean free path A, = 1/sqrt(2)pno
= 2x10™" m, a value about 50 times smaller than
the nucleon radius of 10™"° m. This means that an
external etheron penetrating the nucleon sphere
will be imprisoned inside the nucleon by multiple
scattering amongst the dense nucleonic etherons.

8. Generally, we expect the etherons to have
extraordinary, hardly conceivable properties. This
is basically caused by the fact that the etherons
carry 100 % of the mass of the entire Universe,
that is about 10'% x 10°®° kg = 10%° kg, while their
proper volume is about 61 orders of magnitude
smaller than the total Universe volume. It is left to
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the reader the pleasure to compute the last
number (that is 61) from the given radius of the
etheron of 10°° m and of the Universe radius of
10%® m. In simple words, our Universe is void of
mass, thousgh, paradoxically, it contains the huge
mass of 10 kg, but carried by 10'?? etherons with
negligible volume.

9. A slightly completed version of the first
paper of 1982 on the etherons® has been
published as a contribution to a book in 1983°. In
continuation below is given the English translation
of a fragment of the later (from pp. 22 — 24):

To this aim, for the future it remains to
investigate the collective properties of the ether up
to getting a set of relativistic hydrodynamic
equations able to explain the fundamental
phenomena such as the Universe expansion, the
propagation of transversal small perturbations with
light velocity, and the particle stability.

In the absence of such a theory, we shall
tentatively assume the validity of the following
simple hydrodynamic equation of the Euler type

mon(g-é-vJE:—va Eq. (31)

? the Romanian Academy journal of physics

Stud. Cercet. Fiz., vol. 34, 451-468 (1982)

% the Romanian Academy publishing house,
Philosophical Approach on the Rationality of Science,
loan-lovitz Popescu, A hypothesis on the quantification
of the Universe: the etheron, pp. 9-32 (1983)
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where m, is the etheron mass, n the etheron
concentration, p = (1/3)nmoc? the etheron pressure
and £ the friction force.

It is interesting to consider the
hydrodynamic equation (31) of the ether by
neglecting the friction force. Thus, denoting by

p(;,t):n(;,t)mo the ether density and with
f(;,t)zp(;,tjg the mass flux density, the

movement equation of the mass of the unit volume
can be written as

or (-
e vF =
or, multiplying by p,

or (=
Z ={r-vl-pv

Using further the well known identity
(f . Vf = gra(;l’(r2 /2)—fx rotT

as well as the state equation for the ultra-
relativistic fluid

p=(1/3)mync* =(1/3)l

the movement equation finally becomes

==

o = = 2 r
— =-I'xrotl’' —— grad\l'
P rotf" ~ grad(”*)
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In this way, the condition for stationary states
of movements (%I:O) can be written solely by

the field T, namely

[xrotl = %grad(l"z)

This is also the condition of stationary vortex
formation in ether, i.e. of elementary particles.
Remarkably, this is the analogous to the basic
requirement for the magnetic confinement of hot
stationary plasmas, a central problem of current
researches in controlled thermonuclear fusion.

In other words, the above stationarity
condition tells that, in each point of the space, the

flow line I' and its vortex line rotI"are on an
isobaric surface p=const. (that is T =const.)

passing through that point. Obviously, for spatially
finite stationary movements occurring within
particles or particle systems, the isobaric surfaces
are closed ones, that is belong to the torus class.
Moreover, within particles the etheron density
should increase towards the interior of the isobaric

surfaces, that is the vector I'xroflI’ should be
oriented towards the interior of these surfaces.

An important class of particles is the one
produced by small perturbations of the ether fluid,

that is grad(rz) i~ graa’(pz) ~ 0. This means that
the “curvature radius” of these particles is very
great so that xrotl’ ~ 0. They can be polarized

dextrorotatory or levorotatory as T and roff are
nearly parallel or nearly anti-parallel. Photons are
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of course part of this class of particles with very
small rest mass.

ENGLISH ABSTRACT OF THE 1982
PUBLICATION ON ETHERONS

Ether and Etherons - A Possible Reappraisal of
the Ether Concept

by loan-lovitz Popescu

iovitzu@gmail.com; http.//www.iipopescu.com/
Translated from the Roumanian Academy journal
of physics Stud. Cercet. Fiz., vol. 34, 451-468
(1982)

Abstract. A new explanation of the Newtonian law
of gravitation is given, proceeding from the
following statements: a) the Universe is finite and
filled with some particles of very small mass,
travelling at speed of light; b) all material bodies in
the Universe are made up of such particles called
“etherons”; c) the matter in the Universe is
prevailingly under the form of etherons. The
uncertainty principle of quantum mechanics and
some dimensionless relations of relativistic
cosmology - among which Mach’s principle - are
adopted in view of establishing the intrinsic
characteristics of etherons as well as their number
in the Universe. By applying statistical
ratiocinations to the etheronic background,
expressions of Hubble’s and Newton’'s constants
are derived in terms of some kinetic entities
pertaining to the ether. The emergence of the
inverse square law of force entails at the same
time a very strong coupling of the etherons in a
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nucleon and a saturation character of the binding
forces. A wide discussion is undertaken
concerning the consistency of the physical world
picture suggested by the etheronic conjecture with
the already constituted frame of conventional
physics, drawing interesting and encouraging
conclusions.

Historical considerations and problem setting

The idea of an universal medium filling the whole
space is very old. Since Aristotle and Bhagavad-
Gita until nowadays, the philosophers and the
physicists and, more recently, the cosmologists
strived to understand the “most subtle” state of
matter, occasionally called “ether”. The historical
persistence of this concept, which escapes from
the wusual control by experiment — though
intimately bound to the basic phenomena of the
physical world, gets its motivation not only in the
Latin aphorism “Natura abhorret vacuum”, but
mainly in the need to explain the phenomena by a
causal infrastructure, whose existence is left to be
subsequently tested. A study on the internal logic
and the historical roots of various evaluations of
the ether concept within the framework of the
modern physical theories has recently been given
by Liviu Sofonea and Nicolae lonescu-Pallas [1].
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From left to right: lovitzu, Novacu, Sofonea and
lonescu-Pallas, three faculty colleagues with their
professor of theoretical physics (Valer Novacu),
1980, at 25 years after graduating.

The history of the Iluminiferous ether,
prevailing in the European physics of the XIX-th
century, is well known - see, for instance, Edmund
Whittaker [2]. Some new aspects regarding the
irrelevant character of the ether, as well as its
compatibility with the special relativity theory, have
been investigated by Nicolae lonescu-Pallas [3].
The “irrelevance” of the ether seemed in the past
stranger than today, when physicists are already
used to “magnetic monopoles”, “partons”, “quarks”
and others.

In the present paper we will consider such an
irrelevant entity - the “etheron” - in connection with
the cosmological role of the ether, so much
discussed in the last decade. Fist of all we will
shortly expose the major achievements in
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cosmology as obtained by adoption or adaptation
of the ether concept just to satisfy the modern
principles of “covariance”’, “minimal action’,
“physical field” and so on.

The first serious attempt to elaborate an
etheronic scheme of the matter is due to Georg
Szekeres [4]. Extensions of this trial, aiming to
obtain separate conditions of conservation for the
ether and the substance, have been done by
Nicolae lonescu-Pallas [5] in his recent treatise
entitted “General Relativity and Cosmology”.
Retaining the hypothesis of the existence of two
kinds of conservative “matter” — ether and
substance — and trying at the same time to lessen
the differential order of the field equations, Nicolae
lonescu-Pallas and Liviu Sofonea [6] succeeded to
build a cosmological model; here appears a sort of
universal ether and Newton’s constant G, as well
as the cosmological constant A, vary just to
ensure an adiabatic expansion of the Universe.
The latter model, called also “Cosmologia
Veradiensis”, allows to get an idea of the way to
reconcile the ether concept with the present
theories of Big Bang and expanding Universe.
Another remarkable model - also based on the
ether concept and having some common features
with Cosmologia Veradiensis, is due to Nathan
Rosen [7]. The exceptional value of Rosen’s
model consists in the fact of representing an
oscillating system, thus preventing the collapse at
maximum contraction.

The question of what effectively consists the
physical structure of the ether remains an
extremely controversial subject, in spite of
valuable suggestions made by physicists of mark



such as E. Sudarshan et al. (the ether as a
superfluid state of particles and antiparticles [8]),
J. P. Vigier et al. (the ether made up of bosons of
minute mass [9]), A. Das and P. Agrawal (the
ether of quanta or particles of extremely tiny mass
[10]), J. R. Rao et al. (the ether of particles
responsible for the “strong” gravity [11]).

Let us remind, finally, two hypotheses based
on options favorable to an ether with discrete
structure. The first, due to Nicolae lonescu-Pallas
and loan Gottlieb [12], accredits the opinion that
the Hubble’s expansion would be determined by a
scalar field with quanta of a tiny rest mass, as
given by the expression

mo = (3/2)(hH/C?) = 10°° kg (1)

where H is Hubble’'s constant, ¢ the light speed in
vacuum and h= h/2mthe Planck's reduced
constant “h-bar”. The second hypothesis, more
recent, argues on the possibility of an universal
medium structured of neutrinos [13].
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loan-lovitz Popescu,
February, 1980,
Bucharest, on the
eve of etheron
discovery

And here follows the pdf of the original
article of 1982,

ETHERONICA — O POSIBILA
RECONSIDERARE A CONCEPTULUI DE
ETER
Stud. Cercet. Fiz., vol. 34, 451-468 (1982)

An English translation is posted at
http://www.iipopescu.com/ether and ethe
rons.html

Ether and Etherons (word version 210 KB) -

lIpopescu
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ETHERONICA — O POSIBILA RECONSIDERARE
A CONCEPTULUI DE ETER

1. Iovi} Popesou
Institutul Cenlral de Fizicd, Bucurestl, Adgurele, G.P. MG-0, ROMANIA

ETHERONICS — A POSSIBLE REAPPRAISAL OF THE ETHER CONCEPT.

A new explanation of the Newtonian law of gravitation is given, proceeding from Lhe
tollowing statements: a) the Univers is finite and filled with some particles of very
small mass, traveling at the speed of light ; b) all the material bodies in the Universe
are made up of such particles called ,,etherons’’; ¢) the matter in the Universe is pre-
vailingly under the form of etherons; d) the Lesage hydrodynamic mechanism for
gravitational interaction is valid, provided that the cosmical background is the ether
made up of ctherons. The uncertainty principle of quantum mechanics and some di-
mensionless relations of relativistic cosmelogy — among which Mach’s principle —
are Aadopted in view of establishing the intrinsic characteristics of etherons as well
as their numberinthe Universe, By applying the statistical ratiocinations to the cthe-
roni¢ background, expressions of Hubble’s and Newton’s constants are derived
in terms of some kinetic entities pertaining to the ether, The emecrgence of the inverse
square law of force entails at the same time a very strong coupling of the etherons in
a nucleon and a saturation character for the binding forces. A wide discussion is under-
taken concerning the consistency of the physical world picture suggested by the ethero-

nic conjecture with the already constituted frame of conventional physics, drawing
interesting and encour aging conclusions.

1. CONSIDERATII ISTORICE §I PUNEREA PROBLEMEI

Ideea de mediu universal care umple tot spatiul este foarte veche.
De la Aristotel §i Bhagavad Gita si pind in timpurile noastre, filozofii,
fizicienii §i, mai recent, cosmologii, s-au straduit s3 inteleagd starea ,,cea
mai subtild” a materiei, denumitd uneori ,,cter”. Persistenta istoricd a
acestui concept, care scapd controlului obisnuit prin experientd — desi
este intim legat de fenomenele fundamentale ale lumii fizice, i5i gisegte
motivarea nu numai in aforismul latin ,,Natura abhorret vacuum” ci 8,
mai ales, in nevoia de explicare a fenomenelor pornind de la o infrastruc-
turd cauzald a cdrei existentdh rimine si fie tegtatd intr-un stadiu ulterior
al cunoagterii umane. Un studin privind logica interns si radicinile istorice
ale diferitelor evaludiri ale conceptului de eter, in cadrul teoriilor fizice
moderne, a fost ficut recent de Liviu Sofonea si Nicolae Ionescu-Pallas A

Istoria eterului luminifer, dominant in fizica europeani a secolului
al X1X-lea, este binecunosculd - vezi, de exemplu, Edmund Whittaker
[2]. Unele aspecte noi privind caracterul irelevant al eterului, ca §i com-
Ppatibilitatea sa cu teoria relativitiitii restrinse, au fost investigate de Nicolae
Tonescu-Pallas [3]. ,,Irelevanta’ eterului a pérut in trecut mai stranie

ST. CERC. FIZ,, TOM 34, NR. 5, ¥, 451 — 468, BUCURESTI, 1982




32

decit apare astdzi, cind fizicienii s-an ,,0bignuit” deja cu ,,monopolul mag-
netie’’, ,,partonii’” ,,cnarcii” s.a.

In luerarea de fatd vom considera o astfel de entitate irclevantd —
,setheronul” — in legiturd cu rolul cosmologic al eterului, atit de mult
discutat in ultima decadd. Mai intii vom expune, pe scurt, realiziirile majore
in domeniul cosmologiei, ohfinute prin adoptarea i adaptarea conceptu-
lui de eter astiel ca sd satistacd principiile contemporane de ,,covarianta’,
sactiune minimi”, ,eimp fizic” §s.a.m.d.

Prima incercare serioasi de a elabora o schemf etheronicd a materiei
o datoriim lui Georg Szekeres [4]. Extensil ale acesteia, cu scopul de a
obfine in mod separat conditii de conservare pentru eter i substantd, au
fost efectuate de Nicolae Ionescu-Pallas [5] in recentul siu tratat ,,Rela-
tivitate Generald si cosmologie”. Péstrind ipoteza existentei a doud tipuri
de ,,materie” conservativi — eterul si substanja — si incereinrd totodatd
s reducti ordinul diferential al ecuatiilor de cimp, Nicolae Ionescu-Pallas
si Liviu Sofonea [6] au reusit si construiased un model cosmologioc; aici
apare un fel de eter universal iar constanta G a lui Newton §i constanta
.cosmologici A variazi astfel ca sd asigure o expansiune adiabatichd a Uni-
-versulni. Acest ultim model, care o cipitat numele de ,,Cosmologia Vera-
diensis”, permite si ne facem o idee de modul in care conceptul de eter
poate fi conciliat cu reprezentiirile actuale ale teoriilor de Big Bang §i
‘de Univers in expansiune. Un alt model remarcabil — si el bazat pe con-
ceptul de eter si avind unele trsiituri comune cu Cosmologia Veradien-
sis — il datorim lui Nathan Rosen [7]. Valoarea exceptionald a modelului
‘lui Rosen constd in faptul ci el reprezintd un sistem oscilant; care previne
wolapsul la contractia maxima.

in ce constii de fapt structura fizicd a eterului rimine un subiect
deosebit, de controversat, in ciuda sugestiilor valoroase ficute de fizicieni
de marcd : E. Sudarshan s.a. (eterul ca o stare superfluidid de particule si
antiparticule [8]); J.P. Vigier s.a. (eterul aledtuit din bosoni de mash
infim# [9]); A. Das gi P. Agrawal (eterul format din cuante sau particule
de masi extrem de miedt [10]); J.R. Rao 3.a. (eter din particule respon-
sabile pentru gravitatea ,tare” [11]).

Vom mai aminti, in fine, doud ipoteze bazate pe optiuni favora-
‘bile unui eter cu structurd discretd. Prima, datoratd lui Nicolae Tonescu-
Pallas gi lui Joan Gottlieb [12], acrediteazd opinia ¢d expansiunea Hubble
.ar 1i determinaté de un cimp sealar ale ciirni cuante an o masi de repaus
infim#, datd de expresia |

3

3 e? = 107" kg, (1)

My =

unde H este constanta lui Hubble, ¢ — viteza luminii in vid iar  — cons-
-tanta rationalizatd a lui Planck. A dous ipotezd, mai recentd, argumenteazd
posibilitatea unui mediv universal eu structwrd neutrinicid [13].

in continuare vom face unele consideratii cu privire la relatia (1),
.care constituie, de fapt, §i punctul de pornire al aborddrii noastre. Obser-
-viim mai intii ¢ aceastd relatie, fundamentald pentru cele ce urmeazi,
-rezultdt imediat dacii interpretdm constanta Ini Hubble, H, ca frecvenia
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unghiulard, w, & unui proces oscilatoriu care are loc la scari cosmici.
Astiel, ficind identificares temerard a Universului fizic cu un oscilator
armonic izotrop tridimensional, cu freeventa proprie w, = H, se vede c¢i
relatia (1) este o consecinth a expresiel cnergiei stirii fundamentale
(8/2) hesg = (3/2) RH = mye? = 10~ * eV, In sprijinul acestei ipoteze poate fi
invocat modelul de Univers oscilant al lui Richard Tolman (147, conform
ciiruia frecven{a unghiulard a pulsatiei cosmice w, =~ H. Vom fi condusi,
de asemenea, sd acceptdm ci stiirile vecine ,,excitate’ ale Universului sint
energetic egal distanfate cu ke, = AH si cdl energia minimi care poate fi
schimbatd intre sistemele materiale care interacfioneazi este datd de
cuanta fiw, = hH.

in cele ce urmeazd vom denumi ,etheron” cuanta de energie fiw,=
= hH ~mgze*. Cum energia acestei cuante este extrem de mics, (=10"32eV)
iar, pe de altd parte, gravitatia este cea maislabd interactie cunoscutd, apare
plauzibild presupuneres cd etheronii reprezintd particulele de schimb
asociate interactiei gravitationsle. Mai mult, cum vom argumenta mai
departe, sintem condusi la a postula existenta unei interactii asociate ori-
cirei forme de energie, de tipul ,,Energie = Energie + Etheroni”, unde
prin Energie putem intelege orice substructurd a Universului, inclhusiv
particulele elementare. In general, existenta unei interactii de acest tip
conduce la un potential stationar de tip Yukawa, © ~(1/r) exp(—r!A),
unde A este lungimea Compton asociaté particulei care mediazi interactia.
Pentru interacfiile gravitationale, mediate presumabil de un etheroun,
g =himge=¢/H= R~10" m, adick de ordinul de mirime al razei. Uni-
versului. Pentru interactiile tari, mediate de un pion (proces presumabil
pmulti-etheronic” : my > wing), Ar = filmge (= Ae/n) 2, ~10-15 m, adicd
de ordinul de mérime al razei nucleonului. Cuantificares masei introduce,
astfel, o razii de actiune finitd pentru toate interactiile, care nu poate de-
pési dimensiunea Universului. Numind ,,etheron” aceastd cuantd de masi
nu avem in vedere proprietdtile de reper absolut ale eterului. Conceptul
de etheron ar reflecta numai existenta unor entititi cu proprietédfi de parti-
culdi, prin ,,condensarea’ cdrora (sub formi de masi inertiald si de masé
»de interactie” a etheronilor aflati ,,in tranzit’’) ar urma g putem explica
structura extrem de complexd a microohiectelor cu care sintem confrum-
tafi in prezent.

O alti reflectie, inspiratd de relatia (1), este legatd de observabilita~
tea procesului de emisie, respoctiv de absorbfie, a cuantei de energie
fiwy = AH. Astfel, conform principiului de incertitudine al lui Werner
Heisenberg, timpul in care un asifel de proces are loc cu sigurantd este
T2 (1/2) hlhw, =1/2w, == 1/2H, adici de ordinul de mirime al epoeii cos-
mice (,virstel” Upiversului). Datoritd masei lor infime §i a rarvitdfii ex-
treme a evenimenfelor (ciocnirilor, proceselor) in care sinf implicaii,
etheronii se deplaseszd (aproape) en viteza luminii §i au, mai degrabi,
Proprietdfi de cuante decit de particule. Argumente in favoarca acestei
sibuatii aparent stranii (dar esentiali pentru cele ce urmeazi) sint aduse
in cadrul teoriei lui Louis de Broglie privind fotonii cu masi de repaus
nenuld §i cu vitezd apropiatd de viteza luminii in vid [15]. In acest con-

°Xb, masa de ordinul de mérime dat de expresia (1), m~ hH/o? ~ 10— kg,

este menfionatd si in prezent drept »masa de repaus a fotonului” sau u
phosonului masiv? [16].
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Un alt argument interesant in favoarea existentei cuantelor de ener-
gie fiw, = RH este urmitorul. Astfel, datorith faptului ¢if intr-un ,,gedan-
ken experiment”, timpul de detecfie pentru un etheron este de ordinul
1/H, nu putemn evita o imprecizie de ordinul #iw, = iH in misurarea ener-
giei, respectiv o imprecizie in masé de ordinul hw,/e® = #H/c®. Adoptind
modelul static al lui Einstein cu constant®d cosmologicd, orice fluctuatie
a masel Universului, M, induce, via relatia GM/e*R = =/2, o fluctnatie a
razei de curburd £ a Universulul (& este constanta lui Newton). Din
3M = hH/e? gi din ultima relaie rezultd 3R = (2/x) (AG/c®) (H[e) sau
3R? = (4/x) (kG |e*) (HR/c). Cum HRje=1 §i L, = (h@|0%)'” este lungimea
gravitationald Planck, rezulid cd fluctuatgia pitraticd a razei de curburd a
Universului,

=5 2 [(HR\™ (G \¥?
fafczz—( ) (~~) = Tty 2
l V‘; = 03 P m ( )

este de ordinul de mirime al razei gravitationale Planck, L,. Aceasti con-
cluzie concordd cu opinia Iui Arthur Eddington privind fluctuatiile razei
de curburii a Universului [17].

Cuanta, de energie ho, = hH, pe care am denumit-o ,,etheron’’,
este, prin definitie, particula constitutivd a eterului cosmie. Intrucit ethe-
ronul are cea mai miclh masd compatibild cu principiul de inecertitudine
din mecanica cuantici, rezultd ci eterul reprezintd cel mai ,,fin’ fluid
care incid mai are o structurd discretd (corpusculari)', Desigur, eternl este
o form# de existentd a materiei, dar calitativ diferitd de substanta obis-
nuitd (atomicd si moleculard) sau de radiatie (fotoni). Mai mult, vom presu-
pune cé eterul se supune principiului inerjiei si ci produee, prin prezenta
sa, o modificare a geometriei spatio-temporale. Conform modelului static
al lui Einstein, maga Universulni (coneeput ca finit dar nelimitat) este dati
de expresia M= (n/2) ¢*R/G ; mirimea razei de curburd R este de ordinul
o/H. In acest fel, masa intregului Univers, prezisi teoretic, este exprimati
exclusiv prin constante universale: M =¢?/GH=10% kg. O a doua cale
de cstimare a acestei mase se hazeazd pe formula M = 2n2R3; unde
R =~ ¢/H iar ¢ este densitatea masel in Univers, méirime observafionald,
dedusd, din masa si distribufia galaxiilor. Cum se stie, ostimarea teoretics
M = 10% kg este cu circa doud ordine de milrime mai mare decit masa
,;observationald”, ca §i cum masa Universului ar fi inmagazinatd in spa-
{in intr-o formé care scapd observatiei conventionale (problema aga-numi-
tei ,,mase ascunse’). Folosim aceastdi ocazie pentru a sugera cd ,masa
aseunsi’ ar putea ti sub formi de eter.

Penfru o explica legea universalic a gravitafiei cu ajutorul conceptu-
lui de eter, argumentat mai sus, avem nevoie de incii doud ipoteze esen-
tiale, §i anume : a) toate corpurile materiale sint formate din etheroni;
b) atractia gravitajionald este, de fapt, rezultatul decompensirii presiunii
hidrodinamice exercitatd asupra corpurilor de citre eterul universal, ca

—_— T R

1 Amintim aici conceptia despre eter a filozofului materialist romén, prinful Grigorie
Sturdza, la sfirsitul secolului al XIX-lea ; ¢l a avut atunci o intuitie corectd 2 ordinului de mirime
al cantitdtilor implicate, in ciuda stadiului incipient al cosmologiel in acea epoci.
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rezultal al ecrandrii lor reciproce. Modul in care lucreazd aceste ipoteze
§i cum se obtine conristenta globald a acestui model, atit in el insusi,
cit §i fafd de cadrul deja constituit al relativitiitii generale §i cosmologiei
moderne, formeazi obiectul lucrdrii de fati. Mentiondm el explicarea gra-
vitapiei, in felul in care o vom face, are unele trisituri comune cu teoria
Tui Tosif Addmaut, teorie bazat# pe ipoteza lni Lesage si a unui mediu for-
mat din cuante [18].

Inainte ins de a trece la demonstrarea legii gravitafiel, vom prezenta
un argument adifional eu privire la viteza etheronilor precum i consecin-
tele care decurg din caracterul lor ultrarelativist. Pentru aceasta vom face
apel din nou la principiul de incertitudine — referindu-ne de aceastd datd
la relaia impuls-coordonatd. Astfel, cea mai mici eroars posibild in
determinarea impulsului unui sistem fizic este datd de impulsul unui ethe-
ron (care este, in mod aleatoriu, emis sau absorbit), adick 3p — py =
=mgtg = (hH[c®) v;. Aceastd cantitate (rebuie coroboratd cu croarea cea
mai mare posibili in determinarea coordonafei de pozitie 3z, conform
relatiei lui Heisenberg 3pdz =~ #/2> Cum ,,dimensiunea caracteristicii” a
Universului este ¢/I, rezultd ¢ 32~ (1/2) (¢/A) si, in consecinfd, vexe.

dezvoltarea acestul argument am considerat cantitatea hH/c® mai de-
grabdi ca masa dinamicid decit masa de repaus a etheronului. De fapt,
putem presupune ci viteza etheronului nu este chiar ¢ ci pufin mai mied —
astfel ca masa de repans si fie de acelagi ordin ou masa dinamici (de exem-
plu, dacit vgfe = J/3/2 =~ 0,866, atunci M= (1/2mg = (1/2) AH [c?). Pe de
altd parte, pentru conformitate cu reprezentirile mecanicii statistice, se
poate presupune ci vitezele etheronilor sint distribuite in jurul unei valori
medii, ¥g, cu pufin mai mics docit ¢, intr-o banda ingustéd care, practic,
poate fi neglijatd. O situafie similard, in care ,particule cu proprietdti
de cuantd”, de energie dati, se deplascazi cu viteza ¢, intilnim in teoria
gravitatiei a lui J.L. Synge [19].

Una din cele mai importante consecinfe care rezultd din caracterul
ultravelativist al etheronilor constd i faptul ci yagregatele primare’,
formate din etheroni, trebuie si fie exceptional de stabile, datoritd con-
tribuiei mari a piryii dependente de vitezdl din energia de legiituri. Desi
acedstd presupunere nu poate fi doveditd in mod direct, o putem totusi
ilustrs in singurul eaz viguros al problemei celor doud corpuri, in cadrul
relabivitdtii restrinse. Ne referim la un potential invers proporfional cu
distanta dintre particule, caz elaborat in mod independeat de Alfred Schild
[20] (pornind de la electrodinamica simetrici) si de Nicolae Tonescu-
Pallas §i Liviu Sofonea [21] (pornind de la psMecanica invariantivd” a
Iui Octav Onicescu). Formula Ini Schild este

E =mgc? V1 —v}jc® + mpge? JT— vifo¥, (3)

-energia sistemului tinzind spre zero pentru (95, )—=c. Cum vom ariita
in continuare, ,modelnl etheronic” este deosebit de incurajator, el permi-
find deducerea atit a legii lui Newton pentru gravitatie, cit si a faptului
ol agregatele primare, formate direct din etheroni, au un defect de mmass
comparabil cu suma constituengilor etheronici, De fapt, cum se stie, un
raport aproape de unitate dintre energia de legdturd si energia de repaus
este caraoteristic pentru nucleoni [22]. S4 fie aceasta o indicatie cf ,,par-
“tonii” sau ,,cuareii” ar putea fi moduri de miscare colectivil etheronics ?
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2. RELATH COSMOLOGICE FUNDAMENTALE

Pind aici am preghtit urmitoarea ipotezi remarcabild: «Universul
este umplut aproape exclusiv cu particule de masi infima, my, care se migoi
haotic cu viteza luminii, ¢. Masa in stare agregatf, inmagazinatd in stole
§i galaxii, poate fi formal consideratd ca fiind construity din astfel de par-
ticule de masd my — denumite de noi etheroni — al ciiror numiir este pro-
portional cu raportul dintre masa inertiald a corpului §i masa etheronuluiy.
Pentru a exploata aceastd presupunere in limurirea ,,mecanismului’
gravitatiei, avem mevoie de un corp de relatii cantitative deja stabilit,
care 5% ne permitd o conciliere a demersului teoretic etheronic eu cosmolo-
gia relativistd. Vom face aceasta prin adoptarea urmitorului set de sase
relatii simple '

gt GM mgeR

'ﬁ‘ =k, AR =k, ’T—kar (4—6)
mge? . refNg 14

p R TR s g = e -
myR?

unde ki, %, ...,k sint constante adimensionale de ordinul de mirime al
unitédtii; (¢, &) sint viteza luminii in vid §i constanta rationalizatd a Iui
Planck ; (@, H) sint constanta lui Newton, respectiv constanta Iui Hubble ;
(Mg, 1y, Ng) sint masa, dimensiunea gi numérul total al etheronilor din Uni-
versul finit; in fine, (M, R, V) sint masa, dimensiunea (adicd raza de
curburd) §i volumul Universului finit (dar nelimitat). Faptul ¢ adoptim
simultan modelul static al lui Ristein si constanta Iui Hubble nu constituie
in mod necesar o contradictie din doudi motive : 1) expansiunea nu este
singura explicafie pentru constanta H ; 2) chiar §i modelul static dif corect
ordinul de mirime al caracteristicilor Universului.

Sd facem citeva comentarii asupra orviginii §i oportunitiifii relatiilor
(4—9).

Relatia (4) pur gi simplu afirmi ¢ etheronii existd ; este punctul nos-
tru axiomatic, pe care il acceptdm impreund cu argumentele care il susfjin,

Relatia (5) este o expresie a principiului lui Mach, independent de
modelul cosmologic adoptat. Pentru modelul static al lui Einstein cu curburd,
pozitivik k, = w/2; pentru Universul in expansiune &, = = [6].

Relatia (6) reprezintd o adaptare pentru etheron a rela.:r,iei lui Feza,
Giirsey [23] si Fred Hoyle [24], care presupune o particuld scalari de
masd extrem de micd. Aceasta este compatibild cu relatia (4), ardtind ci
raza de curburd, R, §i raportul ¢/H au acelasi ordin de mérime [5].

Relatia (7) este, formal, o consecint# a relafiei (6) §i introduce o
restrictie pentru constantele necunoscute (ks, k,), anume &, = k. Totusi,
din aceastd relatie rezultd un gens fizic relevant, ceea ce ne permite si o
congiderdm ca pe o formuli independentd. Astfel, ea afirmi ci cuanta
de rotatie Z*/myplt* are acelasi ordin de mirime cu cuanta de oscilatie
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heg = hRH >~ mge?. Cu alte cuvinte, relatiile de incertitudimme, discn
tate mai inainte, pot fi din nou serize intr-o formi in care cuanta de oscila-
tie este inlocuitd de cuanta de rotatie. Acest fapt poate fi interpretat ca
o dovadi a stabilititii Universului nu numai fatd de oseilatii (cind o ener-
gie de ordinul mge? este intimplator emisi sau absorbita), ci. la fel de bine
si fatdi de rotatii (cind o energie de ordinul #7'mgR? este implicatd in mod
similar).

Relatia (8) reprezinti o transpunere ad litteram pentru etheroni a
faimoasei relatii stabilite de Arthur Eddington pentru protoni [17]. O
versiume simplificatda a rationamentului lui Eddington, datd de Nicolae
Tonescu-Pallas [3], este : ,,Dacit in Universul finit si nelimitat al lni Eins-
tein ar exista o singurd particuli (proton). ea ar i deserisi de o undi care,
datoritd curburii spatiului, ar preserie o incertitudine a pozitiei centrului
de inertie, egald cu R. Admitind ¢d in Univers existd un numar finit de N,
particule (protoni), incertitudinea se reduce, potrivit legilor statistici
matematice, la R | N, Aceastd mirime este identificati de Eddington
cu extensiunea spatiall a particulei (care devine astfel nepunctiformi)™.
Evident, dacd particulele libere, care umplu in mod predominant Univer-
sul, nu sint protonii, ¢i etheronii, rationamentul de mai sus este la fel de
valabil si pentru modelul nostru de Univers etheronic, de unde rezulti
relatia (8).

Relatia (9) are un confinut pur geometric i afirmid cd volumul
Universului 3i puterea @ treia a dimensiunii sale caracteristice (a razei de
curburd) se afli intr-un raport constant. Astfel, constanta kg are valoarea
2/3 intr-o geometrie euclidiani i valoarea = intr-o geometrie riemanniani
(inchidere topologicd).

Cele mai planzibile valori pe care le vom adopta pentru setul de cons-
tante (ky,....ks) sint urmitoarele :

By= 1, Ko Tes Kg= 1, dyp=1, by ==, K == (10)

= ) 2 9

Valoarea k, = 1 rezultd din modul in care am coneretizat conceptul
de etheron. Valorile k, = =2 §i kg — = provin din modelul cosmologic
static al lni Einstein. Valoarea speciald ;= 1/2 a fost aleasi astfel ca si
dea corect dimensiunea protonului (r,~1,4 - 10" m) cind formula (8)
este folositi in interpretarea initiald a Iui Eddington. Valoarea &y — 1
rezultd ca o conseeintd a relatiei R= (4;k)) ¢/H, a alegerii deja ficute
pentru Lk, = 1 si a faptului acceptat in cosmologia contemporani e, la
epoca actuald, R >~ ¢ H |5, 6, 2i]. Odatd valoarea lui k; = 1 admisi.
rezultii i &y = k3 = L.

Mai departe yom vedea ci setul de constante (10} conduce Iz un
cuplaj foarte tare pentru etheroni, presupusi constituenti ai nucleonului.
Este intercsant de observat cum o conditie macroscopicdt la scari cosmiesd,
cum este, de exemplu, inchiderea topologici a Universului. conduce la o
consecintd energeticd la mivel infranucleonic.
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3. ETERUL CA GAZ ULTRARELATIVIST

Multe proprietéti fizice ale eterului pot fi acum deduse din afirmatiile
de mai sus, exprimate prin relatiile cosmologice fundamniale (4—9),
din proprietifile cuantice (presupuse) ale etheronului si din procedeele
convenficnale ale mecanicii statistice.

Vom incepe cu caracteristicile intrinseci ale etheronului, a edror
asemdnare cu caracteristicile fotonului este iransparentd. Astfel, energia
By, masa mg, impulsul gy §i lungimea de Broglie asociatd Az = h/pg sint
date de relatiile

Eg = mge? =k, RH~10" 33 ¢V,

. k, Ly ~10~%kg, (1)
c? c?
. hH
Pe=Mgb = K} ——»
c

respectiv

g e e L b gt (12)
pe Kk H Ty

Ultima relatie reprezinti egalitatea matematici a doud entit#iti foarte
diferite, legind proprietafile cuantice ale etheronului de proprietéitile geo-
metrice ale Universului.

Mai departe, din ecuatia (5) si din egalitatea R = (ky/k,) ¢/H, putem
exprima masa Universului in forma

kokg c®
=7 —_ ~ 10%® kg. 13
k, GH 5 W}

Cum eterul reprezintéi componenta dominantd a materiei din Uni-
vers, putem presupuvne ci intreaga masi a Universului este constituiti
practic din etheroni liberi. Aceasta permile s scriem M = Nymy, unde Ny
este numirul total de etheroni liberi din Universul lui Hinstein,

M ks ;
227 o102 14
Yo=e ~ 12 nGE? R

Dimensiunea etheronului poate fi dedusi din ecuatiile (8), (14)
s8i R = (kqfk,) ¢/H, astfel ci

12 12
o

IIf

AV i B
kﬁ(k;) L,~10-%m; (15)
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cum era de agteptat, dimensiunes etheronului este de ordinul de mirime
al lungimii Planck, adici al fluctuatiilor cuantice ale spatiului [conform
formulei (2)]. ,

Vom trece acum la proprietétile statistice ale eterului, definind mai
intii o secfiune eficace ethervn — etheron ,clasici” prin formula og =
=n(2r)% adicd

op=Anid X 80 _ yope s p o jo-mge (16)
ey 8 Iy

O semnificafie particulard a ultimei formule constd in aceea cit ea permite
sfl exprimim constanta lui Newton a atractiei universale prin sectiunea
eficace og, mirime de natwedl statisticd,

. Y

Ge=—to oy (17)

dmlghi h
acest rezultat neasteptat poate fi o dovadi ci gravitatia insisi ar fi de
origine statisticd (in termenii modelului hidrodinamic al lui Lesage).
Mentioniim, in acest context, ¢i Edward Milne in ,,Relativitatea cinema-
tied” [26], a dedus pentru prima datd legea newtoniani a forjei de atrac-
tie in cadrul unei teorii compatibile cu principiul lni Mach [formula (5)].

O altéd relalie inleresantd, care leagi entititi inframicroscopice si
ultramacroscopice, este L} = kakghghy, tnde Ay = fi/ Mo == (k,[koks) HGH Jet
este Jungimea Compton asocial#i Universuluif,

¢ Este interesant de ficut, in acest context, o comparatie intre interactiile gravitationale

sl interactiile tari. Cum am argumentat mai sus, este plauzibil ca potentialul static gravitafio-
nal sd fie de tip Yukawa :

1 2 nf
O = Gm exp(—rffhg) __ me exp(—r(R)

¥ M riR :

unde m este masa corpulul lur ,,constanta de cuplaj”, G, este constanta lui Newton. O expresie
asemdndtoare rezultd pentru interacliile tarl dacd introducem masa pionului, m,, masa nucleonn-
lui my, raza nucleonului, ry, lungimea Compton a pionului,

h
=~
=
M=t

I —

lungimea Compton a nucleonului, Ay, sectiunea eficace a pionutui, Gr=hzh,, constanta de cuplaj
nucleonicd,

Lo Y
n = — S ——,
h my

Hemarcim rapoartele dintre mdrvimile la scard cosmicd si infranucleonicd ;
ey o 109,
GulG = 10%

[Kreeet, Caldirola s.a. (16)].
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In ciuda masei si dimensiunii lor infime, concentratia ethero-
nilor in Univers este impresionantd. Intr-adevir, din V == 2k, R?=—
= 2 kq (ks¢/kH)* §i din presupusa omogenitate §i izotropie a distribufiei
etheronilor, putew serie

0 2
E_Ii-____kl_.kz_ .EEV ~ 1% ln*(i, (18)
Vo 2wk, RG

astfel ca distanta medie dintre etheroni, 7z~0,5 n~3~10-19 1, caracteri-
zeazd ,raza’’ fluctuatiilor statistice (in care se formeazd particulele elemen-
tare punctuale).

Cantitétile oy 8i ng determind drumul liber medin pelasie’ de cioe-
nire etheron-etheron

1 sk k
PSS, SINPE. .. . SLJNE . TP 10% m, (19)

V2ngey 2V2 kit B 2 VZre
mérime de ordinul razei de eurburd a Universului.

Putem, de asemenes, defini frecvenfa medie de ciocnire a etheronilor

Np =

¢ p= kll.;ﬁ - o
vg = —— =2 )2 28 [ ~1p-18g-1, (20)
Ig 3l
In acest mod, constanta lni Hubble (a doua de interes cosmologie, pe lingé
constanta lui Newton) capits, de asemenea, o explicatie statisticd.

In fine, alte trei caractevistici statistice ale gazului etheronic 5i
anume Ky (rata ciocnirilor), py (presiunea gazului etheronic ultrarelativist,
analoagh presiunii radiatiei Planck) si Ty (temperatura gazului ethero-
nic) completeazé tabloul proprietdtilor acestui fluid straniu

.2 .2 2,2
Rﬁz—%_ﬂ_zxdiac 1 faks H2% ~10%m=3. g1 (21)
2 2n kikE  RG

1 ki, H2? :
s = — Ml = ————m— >~ 10" B atm 22)
e =g T = Kk, ' !
1/4 5 74
TE == (EPE- ~ 30K (und& @ = 8—73“ ‘_']L‘) > * (23)
[} 15 o*R?

Adoptind pentru constanta lui Hubble valoarea H = 1/(6,53 - 10%7s) si
pentru constantele k; valorile probabile date de setul (10), rezultd o tem-
peratura etheronicd de cirea 30 K, valoare care este numai c¢u un ordin
de mirime mai mare decit temperatura observati a radiatiei Planck cos-
mice. Aceastd estimare a temperaturii eterulni tine seama de faptul ci
presiunea partiald a etheronilor (in stare liberd sau sub formi de agregate
Primare simple) este considerabil mai mare decit aceea a agregatelor ethero-
nice complexe (cum sint, prezumabil, particulele clementare 81 fotonii)

4. DEDUCEREA LEGIH DE ATRACTIE UNIVERSALA

Vom trece acum la deducerea celebrei legi a forfei newtoniene. Vom
demonstra aceasta mai iotii pentru doi nucleoni iar apoi vom examing
circumstantele in care rezultatul poate ti extins Ja corpuri macroscopice.
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Astfel, s considerfim doué corpuri (nucleoni) sferice si omogene,
A gi B conjinind N, respectiv Ny etheroni, plasate in eterul universal (ga-
zul etheronic) la distanta r,; mai mare decit oricare din razele sfereler
materiale considerate, De asemenea, vom presupune ci 1,z<lg~ Ag~ R
astfel ca potengialul de tip Yukawa si fie practic newtonian, adicd impris-
tierea etheronilor s& fie neglijabili,

Fiecare dintre corpuri s-ar afla in echilibru hidrodinamic daed ar
fi singur in Univers, ca rezultat al compensirii presiunii eterului exercitate
din toate directiile spafiului, presupus izotrop $i omogen. Forta hidrodina-
micih totald care acfioneazi asupra unui etheron este chiar forpa lui Pascal,

L2793 2
Fr = proy = — 208 M 1gomy, (24)
3 kky ¢
care asigurd echilibrul etheronului considerat fati de fondul etheronie
inconjurdtor. In prezenta, insd, a unui alt corp, spare o decompensare
produsé de acesta. S& presupunem ci etheronul considerat aparfine corpu-
Iui A si sil evaluiim decompensares produsi de alt etheron care aparfine
corpului B. Intrucit considerim 7, < lp~ R, ecranarea mutuali a perechii
de etheroni considerate rezultdi geometric
9 ]
Fp= — B2 g, TP s (25)

dr Tdnrip dn iy

Forfa Ini Newton dintre cele doud corpuri (A, B) va fi rezultatul tuturor

ecrandrilor etheronilor corpului A de citre etheronii corpului B (si invers),
adicd

Fys = NNy 88, = — ¢ -2as (26)
i
unde constanta lui Newton are expresia (17) iar masa corpurilor (A, B)
este
_ (A" kR kH
Men = () B [22) s @)

Sii analizim aceastd expresie a masei, inlocuind valorile constante-
lor adoptate (10)

1 1
M, s =———=mgN =mgN,g—[1 —- — | M N, 5. 28
AB 273 MgV, e Nap ( 27“_1[3) eNa,n (28)

Rezultd de aici ci raportul dintre energia de legituri per etheron, B,
§i energia etheronului liber este extrem de mare si anume

_@LE.?__]_._. 1
Mo x)3

fapt calitativ confirmat prin stabilitatea exceptionald a unor particule
elementare®. Pe de altd parte, energia de legiturd este proporfionali cu

= 0,908, (29)

3 Din (29) ar rezunita ci circa 90,8 % din masa constituenfilor unui nucleon este anihilata,
obfinindu-se astfel un cuplaj foarte tare.
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numdrul de constituentfi N,;, dezviiluind astfel un caracter de saturatie,
fapt de asemenea in acord cu proprietétile cunoscute ale fortelor infra-
nucleare [22]. Desigur, nu ne agteptim ca si deducem in mod sistematic
structura i proprietéifile materi~i ia nivelul infranuecleonic dintr-o presu-
punere cosmologicd (existenta etheronului) de interes pentru gravitatie.
Totusi, dacd consecintele microscopice ale acestei presupuneri sint eon-
sonante cu frisdturile principale ale interactiilor infranucleonice, faptul
este, intr-o oarecare masurdi, incurajator.

Mai departe vom investiga interactia gravitationali a douid nuclee.
Procedind exact ca mai sus, obfinem Fyu = — GM, M,/ri,, unde M AB=
Emg N, g=Kmg(N@yn, + N¢n,)=m NPL4+m NQL, Aici K — (2/3)2 K2/
(kokg)'? 1ax noile notatii reprezintd : N9, numirul de protoni in nucleul A,
respectiv B ; N, numiru] de neutroni in aceleasi nuclee ; Ny Ty, DUMATTL
de etheroni care constituie un proton, respectiv un neutron. N 4.2 ined in-
seamnd numdrul total de etheroni din corpul (aici nucleul} A, respectiv B,
dar M, znu mai reprezinti masele nucleelor —deoarece nu mai include
masele lor de legiaturi. Aceastd dificultate poate fi ocoliti observind ci
fortele nucleare, avind un caracter de saturatie, masele de legéturd sint pro-
portionale cu numerele de nucleoni. De fapt, in prezenfa materiei nucleare,
masa unui nucleon nu este my, , ci My o [1--(8/839)], astfel ¢i, in mod co-
respunzator, masa unui nuclen nu este M, » ci Mig=M, 5 [1—(8/939)].
Introducind o noudt constanti G* = G[1 — (8/939)]72%, putem acum si
scriem legea macroscopicid a fortei newtoniene.

MEIME
T3z
unde, de aceastd datéd, M}y sint masele corpurilor iar noua constanti G+
trebuie identificatd cu constanta lui Newton propriu-zisi. Aproximatii
5i mai bune pentru mase pot fi ficute folosind cunosenta expresie a lui
Weizsiicker ; la nivelul de precizie al acesteia, determinaresa constantei de
gravitate din legea Ini Newton a fortei conduce la valori usor dependente
de natura materialului folosit in experiente. Stadiul actual al tehnicii expe-
rimentale nu permite ins# testarea, pe aceastd cale, a ipotezei etheronice.
Dac identilicim constanta lui Newton cu 6%, si nu cu @, atunci urmeazi
cd interactia gravitationald dintre doi nucleoni, conform modellui ethe-
ronic, este mai slabé cu factorul [1—(8/939)]"2 decit valoarea din teoria.
cimpului, care presupune un cuplaj universal pentru gravitatie. Niciaceastd
posibilitate nu este potrivitid pentim dovada experimentald cu echipamen-

tul actual. :

Mersul mai departe, de la nuclee la corpuri macroscopiee (cu strue-
turd atomicd si moleculari), nu prezintd niei o dificultate, erorile fiind,
oricum, mai mici decit cele deja ficute la estimarea maselor nueleare.

Fop~ —G* ; (26")

5. CONCILIEREA €U ALTE TEORIlI ALE GRAVITATIE]

Mai sus am coneeput eterul ca un fluid universal, rispindit predomi-
nant in tot Universul §i tiind, in multe privinte, similar cu fluidele obisnuite.
In covsecintdi, am ficut unele rationamente statistice si am dat o inter-
pretare statisticd constantei lui Newton, G, si constantei lui Hubble, H.
Pe de altd parte, proprietitile deosebite ale eterului fati de gazele obig-
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nuite au fost coveretizate in caracterul ultrarelativist al gazului etheronie
gi in valorile infime ale masei i dimensinnii etheronului. In afars de
aceasta, ne-am bazat pe unele formule cosmologice, pe care le-am lisat
formal neschimbate, dar al ciiror sens a fost adaptat astfel ca s& promo-
vim conceptul de eter. Procedind in acest fel am presupus implicit ¢ nu
existd o contradicfie intre cadrul cosmologic adaptat si ipoteza presupusi
a eterulni. Aceasta inseamnd, de fapt, cd proprietitfile geometrice ale spa-
fiu-timpului sint determinate practic numai de eter §i nu de materia obis-
nuitd. Intrucit nu se observi niei o migcare reali a eternlui cosmie, rezultd
o metrici co-mobild, astfel cf putem secrie

1 e 8= (RhH
Ruy —— G R + A gy, = — = (_') g By, B (30)
2 é o?

Aceasta reprezint# o versiune modificati a ecuatiei Iui Einstein [27], compa-
tibild cu formulele (4-—9), cu constantele (10) si cu condifia A = 1/R%
In acest mod, constanta Iui Hubble, H, capitd statutul unei veritabile
constante.

Travzifia de la modelul static la cel dinamic (de Univers in expan-
siune), dacé este necesard, trebuie astfel efectuatd inecit sé pistreze acost
caracter de constantd veritabild pentru H. Mai precis, aceasta inseamni
céi modelul care ar conduce la o lege de expansiune R(t) = R(t,) X
exp[H({— 1,)] este preferabil fatd de modelul pentru care H ~ 1/t. In acest
gcop, pentru viitor rdmin mai departe de investigat proprietifile colective ale
eternlui piné la obfinerea unui set de ecuafii hidrodinamice relativiste care
8% explice fenomenele fundamentale ca expansiunea Universului, propaga-
rea micilor perturbafii transversale cu viteza luminii, stabilitatea, spinul
§i sarcina particulelor.

In absenta unei astfel de teorii, vom presupune in mod tentativ
valabilitates urmitoarei ecuafii hidrodinamice simple de tip Navier

a
Mgy (E + Vg - V) Vg = —ype+ | (31)

unde pg=(1/3) ngmgc® iar forta de frecare, f, are forma cea mai simpli
posibilé, = — Cngvymyve. Introducind in ecuatia (31) expresia presiunii
gl a forfel de frecave, exprimind vg prin H §i considerind vz = ¢, 30 obifine
esuatia simpld :

Bn,; H

= +T""’ =0, (31%)

unde- am ales valoarea constantei ¢ = = }/2/3 astfel ca s obfinem legea,
relativisti a- deplasirii cosmologice spre rogu. Astfel, considerind si foto-
nul constituit din'etheroni (in tranzit), energia fotonului este B, = ko~
~#gmze®, astiel cd din (31') rezultéd cunoscuta lege de deplasare spre rosu
a lui Hubble ‘

b A e (32)

() ¢
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In cadrul modelului etheronic se poate concepe o generalizare a acestei legi
in forma (1/B)dE[dt<— H pentru orice fel de agregate etheronice de
energie totald H=ho=mc®. Modul de explicatie a acestei legi, schitat mai
sus, este similar cu acela din modelul de Univers al lui De Sitter, in care
Pproprietitile geometrice ale spatiu-timpului sint de asemenea determinate
de eter (introdus cu constanta cosmologici) [5].

O altd legiturd interesantd a modelului etheronic se poate face cu
teoria gravitatiei a lui J.L. Synge [19]. Conform acestei teorii, legea fortei
de gravitajie a lui Newion se deduce considerind ci cele doud corpuri
schimbé reciproe cuante care se propagd cu viteza luminii. Rezulti de aici
¢4 energia potentiald a sistemului de corpuri este egald cu energia cuantelor
aflate In tranzit. Pentru atractie, este necesar si se Presupunit o valoare
negativii & masei cuantelor. Prin transpozitie logicd, cuantele de mas nega.-
tiva pot fi interpretate, in cadrul modelului etheronic, ca o lipsd de ethe-
roni, datoritd ecrandrii reciproce a corpwilor. Observim cii ceea ce se
obfine efectiv in abordarea Iui Synge este numai proportionalitatea F ~
~1/r® Pentru a reugi deducerea completd a fortel lni Newton, mai este
nevoie de urmitoarele afirmatii: 1) capacitatea de emisie etheronieci,
CE=, a unui corp este egalit cu capacitatea sa de absorbtie CA%; 2) capa-
citatea deemisie este proporfionald cu numirul de etheroni confinut in
«corp ; 3) numirul de cuante (etheroni) emis este proportional cu capacita-
tea de emisie a corpului emitdtor §i cu capacitatea de absorbtie a corpului

absorbant. Prin urmare, energia potentiald a sistemului de dond corpuri
{A, B) se scrie

Usn(r) = %, Bs ~ (CI" O3 + OF" O**) ~ (03 5" + 0F C3") ~

transit
~ CE= 05" ~ N Ny~ M, My,

In acest mod ipotezs etheronics poate completa, demonstratia lui Synge,
«conducind in final la legea Iui Newton a fortei gravitafionale, cu conditia
«a orice corp material si fie constituit din etheroni.

O conjecturd atit de temerari ca ipoteza etheronici poate ridica multe
i difieile probleme privind, de exemplu, miscarea unni mare numir de
-etheroni intr-un nuecleon. Desigur, atunci c¢ind vorbim de npartoni” in
loc de ,.etheroni”” problemele nu sint prin nimic simplificate, in prezent
neexistind o solutie satisticitoare. Un model adeevat ar trebui si sxplice
sareing gi spinul ca pe o consecingd hidrodinamic-statistich a miseirii co-
lective a constituentilor particulei. Poate chiar teo1ia relativitdtii va trebui
reformulstd in acest sens pe haze statistice, aga cum este schitat intr-o
lacrare recentd a lui J.C. Aron [28].

In ciuda problemelor serioase ridicate de ipoteza etheronicii, posi-
bilitatile de explicare pariald discutate mai sus, ca §i legiturile sugerate
dintre fenomenele fizice care an loc la nivele cosmice si infranucleare,
sint tentante si chiar incurajatoare pentru acest model, ca o cale posi-
bili citre un tablou mai unitar al lumii fizice. Dacd aceasts cale se va
dovedi valabild, atunci gravitatia — aceasti ined atit de putin cunoscuts
interaciie — va juca un rol mai important decit se apreciazi in prezent.

Cregterca interesului in ultima decadi peatru conceptul de eter ar putea
fi o indicatie in acest sens.
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6. CONCLUZI1

Se d4 o noud explicatie a legii lui Newton pentru gravitagie pe baza
urmatoarelor asertiuni: a) Universul este finit §i umplut en particule:
de masé infimd care se deplaseazd haotic cu viteza luinii; b) toate corpu-
rile materiale din Univers sint constituite din astfel de particule, denumite
»etheroni ; ¢) materia din Univers se afld in mod preponderent in formi
de etheroni liberi; d) mecanismul hidrodinamic al Iui Lesage pentru inte-
ractia gravitationali este valabil, fondul cosmic fiind eterul format din
etheroni. Prineipiul de incertitudine al mecanicii cuantice si o serie de
relafii adimensionale din cosmologia relativistd — intre care §i principiul
lui Mach — sint folosite pentru & stabili proprietétile intrinseci ale ethero--
nilor ca i numérul lor din Univers. Aplicind rationamente statistice fondu-
lui (fluidului) etheronie, sint deduse expresii pentru constanta lui Newton:
§i constanta lui Hubble in functie de entititi cinetice legate de eter. De-
ducerea legii forfei de gravitafie determind totodat® un cuplaj foarte tare-
al etheronilor in nucleon §i un caracter de saturatie al forfelor de legituri..
Se face 0 ampld discufie asupra consistenfei tabloului lumii fizice, sugerat
de ipoteza etheronicd, cu cadrul deja constiturt al fizicii conventionale,,
triigindu-se concluzii interesante si incurajatoare.

Autorul este indatorat colegului dr. Nicolae Ionescu-Pallas pentru.
amabilitatea de a diseuta critic intreaga problemd si pentru ajutorulsin
in elucidarea multor aspecte speciale. Autorul muljumeste de asemenea.
profesorilor Toan Gottlieb §i Liviu Sofonea §i lui Andrei Dorobantu pentru
apreciere 5i asistentd morald, tindrului fizician Silviu Olariu pentru discutii
stimulatoare, precum i tuturor celor care, intr-uo fel sau altul, au manifes—
tat interes fati de aceastd lucrare.

ADDENDA

1. In monografia recentd a lui J. Heidmann, dedicats cosmologiei
relativiste (Springer Verlag, 1980), este confirmati aplicabilitatea relajiei
de incertitudine 3E3 ~% la intregul Univers dacd 5t ~ H~Y; desigur,
aceasta implich existenta unei cuante de energie a c¢irei masd este

~m = hH f ct.

2. In lucrarea lni L.8. Mayants, ,,On the existence of zero rest mass
particles” (Found. Phys., 71, 577 (1981)) este argumentati coneepfia
interesantd conform céreia cimpul electromagnetic este inlocuit cu un gaz.
de particule, denumite ,,emons”, cu masi de repaos infim% dar nenuli
(m<<10"%kg). Se aratd cfi existenta emonilor nu contrazice teoria rela-
tivitatil restrinse, confirmind ipotezele mai vechi ale lui Louis de Broglie.
privitoare la fotomii masivi [5, 15]. Consideratiile teoretice ale lui
Mayants sint, intr-o oarecare misurii, similare cu ideile expuse in pre-
zenta lucrars — exceptind faptul ci ele se referd Ia electromagnpetism si
nu la gravitatie.

3. Oriticind acum citeva luni teoria cosmologici Big Bang, Fred
Hoyle pretinde ci mirimea epocii cosmologice i~ H-! ar fi prea mici.
pentru a justifica informatia extrem de mare Inmagazinatd in fiintele supe-
rior organizate (circa 10°°°® moduri specifice in care ~2000 de gene pot fi
construite din ~10* lanturi de nucleotide). Dup# pirerea lui Hoyle, pro--
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cesul evolutiv care si conducd la aparitia vietii inteligente ar necesita
mai multe epoci cosmologice Hubble. Daci aceastd criticd se va dovedi
realistd, atunci interpretarea constantei lui Hubble ca o constantd puri,
i na ea ,,1/Virsta Universului”, va cipita un suport neasteptat.

POST SCRIPTUM. Dupd irimilerea lucririi la publicare, autorul a
continuat discufiile incepute la Timigoara, inire alfii cu colegul siu Avetin
Corciovei. In wrma acestor discutii autorul a consideral ci  ar fi mimerit
sd se expund pe sourt intr-un post scriptum criticile formulate. Avetin Cor-
ciovel a fost de acord ou wceasta procedurd §i a transmis autorului unele din
obiectiile formulate. Ble sunt cuprinse in textul care urmeazd.

n prezenta lucrare este introdus conceplul de etheron, ca fiind cea
mai mich particuld care poate exista §i care mediazi interactiunile gravi-
tationale. In vederea calculiirii masei acestei particule universale se suge-
reazd trei cdi de abordare. Se consideri pentru unele aspecte ale problemei
cid universul ar fi static, dar de fapt vor trebui folosite modele de univers

dinamic. Se vor discuta cele trei ¢ii de abordare in vederea obiinerii masei
etheronului.

1. Se considerd relafiile de nedeterminare ale lui Heiseuberg apli-
cabile la scara universului intreg si se echivaleazi incertitudinea de timp
cu virsta universului. Se consideri ci incertitudinea in energie reprezinti
cuanta minimd ce poate fi schimbatéi intre p#rti ale universului. Masa
asociatd acestei cuante minime se considerd a fi masa etheronului. Pentru

; hH . i e m . ;
a se obfine valoarea my = ——antorul este obligat si ia virsta universului
o

egali cu 1/H, H fiind constanta lui Hubble, ceea ce revine la ipoteza unui
univers care s-a dilatat liniar in timp. Se observi c¢i ipotesa universului
dilatat liniar in timp conduce la considerarea vitezei unei anumite galaxii
(de ex. fatd de Soare) conslantii, dar cum distanta acestei galaxii fatd de
altd galaxie (in partioular fatii de Soare) creste liniar in timp, ,constanta’
H scade liniar in timp. Deci masa etheronului ar sciidea si ea liniar §i
etheronul ar avea in anul 2000 p.d. o masi ceva mai micd decit pe timpul
lui Democritos. Ins# toate particulele cunoscute. au masd fixit., Deci ipoteza
masel variabile a efReronului ar echivala cu crearea continus de etheroni
intr-un electron, penfru a pistra fixi masa electronului.

2. Be considerd intregul univers ca avind o miscare oscilanti. Se
echivaleazd pulsatia « a universului cu constanta lui Hubble. Se consideri
c¢d starile universului sunt caracterizate prin cnergiile cuantificate ale osci-
latornlui armonic cu pulsatia w. Spectrul este practic continuu, diferenya
intre nivele o furnizind energia celei mai mici cuante permise, etheronul.

Se reobtine m;.;::i;--. FEvident ipoteza ci universul este oscilant in

0-
timp contrazice prima ipotezd care revenea la un univers liniar in tHmp.
De asemenea, este contrazisid ipoteza universulni static.

S& comentdm putin ipoteza ci universul este oscilant in timp. 84
seriem de exemplu R(t) = R, [sin wt| pentru dependenta faté de timp a
distantei (fatd de Soare) a unei galaxii. La virsta actnald 7 a universului
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BT Ry, sinewT . Constanta lui Huabble este m“N"T‘sl observim cd
sine T

pentru a obtine « = H ar trebui <0 ne gisim o un moment T extrem de

particiular HT = ='1. Oare virsta universului satisface o relatie atit de

particulurd 7 Tn fine daci sar lua B = By (1 = sinet) o solutie posibili

pentru ea o« - Hoar fi chine T == 0.

Cualte cuvinte ipoteza echivalirii o — H este extrem de parti-
culingt,

3. Tn fine se considerst raza universului ca raza maximd de inter-
actinne gravitationali. Analog cu potentialul folosit pentru fortele nucleare
¢ poale introduce un potential de tip Yokawa pentru potentialul gravi-

” - [l i -
tatioual st anume . Re fiind raza oaaversulii, Se echivileazi raza uni-
5
versalui en lungimen Compton asociatd cuantel de gravitatie. etheronni,
A= CSe By oegal eu e H desi nuossau observatl deplasivi Dopple:

e

dle vreunor galaxii la care i corespundit viteze chiar egale cu oo Rezulta

174 . ) ) - . .
e my = . Oricum ipoteza ¢ galaxiile de la marginea universului se
-

deplaseazi cu viteza ¢ contravine ipotezel universului static.

Exte de remarcat ¢ib in cele trei ¢ii de abordare a problemei se pre-
<upun modele contradictorii de evolutie a universului, inclusiv fatda d«
muodelul static acceptat in vederea preluirii relatiei GM *R. — =2 (ori
maodelul static 1 nu are sens).

In fine, ar fi de intrebat care sunt faptele experimentale stringente
care au condus la necesitaten noii particule, etheronul si care sunt celelalte
caracteristici ale ei (spin, sarcind, alte numere cuantice interne).

Se pot formula si observatii de aminunt. Se di numai un exemplu.
Astfel in expresia ecuatiilor de cimp ale lui Einstein (formula 30) se pre-
<upune anularea presiunii obisnuite (rimine numai presiunea cosmolo-
@icd) iar in formula urmdtoare se presupune ¢ etheronul are viteza luminii,
CHZ N care presinnea este maximi.

Awtorul lucrdrii sperd cd prezentarea wnor astfel de ecilici cum sind
cele de mai sus permil sexizarea problemei div wnghivei si din pozitii diferite.
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REMARKS OF THE EDITOR

In both Popescu’s articles, the original and the
translated one, it is strengthened that etherons
can move at the speed of light (or almost).

Does this mean they CAN move with the
speed of light or do they always move or vibrate
with the speed of light?

| understand that a particle as small as it is
can move fast, but is there any reason why they
should move at all, except vibration?

In a steady state (vibration) situation they can
transfer electromagnetic vibrations of light or other
radiations. This explains also why there are no
radiations with wave-lengths shorter than 10™"° m,
the average distance between etherons.

QUESTIONS
Although etherons are predicted to fill up the
Universe, there remain a number of questions:

e Why are they moving in a chaotic way?

e What are the forces between them?

e Can they be detected by the CERN in the
same way as for example the X-particles?

* And what are the functions of etherons.

For some of these questions the editor refers to
his booklet Einstein’s cosmic ether, the atomic
ether, their etherons and our mind, which is
also published with Create Space.

In this booklet the role of etherons within the
Universe and atoms concerning gravity, electro-
magnetic radiation (light, TV, radio, telephone) and
mind is elaborated.
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