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PALACIOS, RELATIVITY WITHOUT ASYMMETRIC AGING

A. F. KRACKLAUER

ABSTRACT. This writer finds asymmetric ageing, although currently considered a natu-
ral consequence of Special Relativity, to be an antinomy. In an effort to reconcile this
situation, he has developed his own understanding of how this situation came about and
proposed a remedyin the course of his researches on this matter, he learned that a cer-
tain Professor Julio Palacios published in the 1960’s a revision of Special Relativity that
precludes asymmetric aging from the sfaffthis work, never having been translated from
Spanish, is little known outside the Hispanophone cultural area, and even within it, dis-
paraged for its hetrodoxical viewpoint. Nevertheless, this writer, without endorsing every
conclusion, found Palacios’ theory, in spite of its defects, to be as meritorious as the con-
ventional theory, because of its defects; and translated Palacios’s book into English. This
article is a collection of extractions from the translation describing the central argumentsts
and conclusions.

1. MOTIVATION

One gets to this ‘clock’ absurdity inevitably by using the Lorentz transformations—
a circumstance that suggests that one might be able to make an alteration just there that
could serve as a basis for relativity without its current logical problems. We shall examine,
therefore, the fundamentals in search of altered transformations meeting this requirement,
and then describe our results involving nothing more that the introduction of a factor to the
Lorentz transformations that permits one simultaneously to derive two theories, Einstein’s
and an alternate, by setting this factor as an exponent to dithred.

2. LORENTZ TRANFORMATIONS

2.1. The postulates of Einstein’s theory of relativity. Lorentz noted that it is possible
to explain the outcome of the Michelson and Morley experiment by replacing Galilean
transforms with certain other, well chosen ones; a modification which he tried to justify on
the basis of reasoning based on classical mechanics. Ehsteithe other hand, made
identical deductions, i.e., the Lorentz transformations, based on electromagnetic phenom-
ena involving relative motion of magnets and currents. Subsequently he announced his
famous principle upon which he based his deduction of these transformations. In reality,
however, even Einstein did not specify explicitely the three principles which he used to
derive Lorentz transformations, namely:
(1) Galileo’s postulateGiven any inertial system, S, another system which moves at
a constant velocity with respect to it, is also an inertial system.
(2) Invariance of the speed of lightight propagates with the same speed in all iner-
tial frames.

1A. Einstein,Ann. der Physik17,891 (1905).
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(3) Relativity principle:No experiment can distinguish between a stationary system
and one moving with a constant velocity.

The first of these principles or postulates follows from classical mechanics; it is a conse-
guence of the principle of inertia. It specifies, that passage from a system of fixed axes to
another set of axes moving at constant velocity with respect to the first set, is regulated by
Galilean transformations. Here we formulate this as an independent postulate, that is, valid
also were it necessary to change these transformation formulas.

The second postulate is justified by results of Maxwell’s theory, following which, the
velocity of electromagnetic waves is a universal constgnelated to two permeabilities
(electric and magnetic) of free space. The Michelson and Morley experiment conforms
with this postulate but does not itself constitute definitive proof, because it is not possible
to verify that velocity of light is the same in both directions, only that the total time taken
for a round trip is invariant with respect to orientation of the instrument. Experiments by
L. Essen, W. W. Hansen and K. Bol, involving measurements of resonances in microwave
cavities, seemed to show thais independent of direction, but they have been disputed by
A. Griinbaun?

Finally, the third postulate is based on the fact that it has not been found possible to
do an experiment that permits one to determine whether a reference system is absolutely
stationary or in constant motion. Together with the first two postulates, this suffices to
construct the theory of Einstein. For our purposes, it is convenient to mention the three,
and then to explain how to construct a new theory keeping the first two but abandoning the
third.

2.2. The Lorentz formulas. Let there be two reference systems, a8ewhich we con-

sider fixed, and anothe®,, which moves with a constant velocity and direction. In order to
derive formulas that serve to pass from one system to another, we exploit postulates enun-
ciated in the previous section. With no loss of generality, in as much as passage between
two fixed systems offers little difficulty, let us suppose thatXthendX’ axes coincide and

are parallel to the direction of motion, and that the axemndZ are parallel respectively

toY’ andZ'.

By virtue of Galileo’s postulate, it has to be true that movement of a body free of external
forces will be rectilinear and uniform, and, when represented in each of two syStzmals
S, it must follow, therefore, that an encounter of two moving particles can be described
as an event that occurs at a common point of their trajectories. In geometric language,
it can be said, that between two spa&andS, there exists a point to point and line to
line correspondence, such that intersection of two lines corresponds to intersection of its
homologues. This by itself implies that transformation formulas are linear with respect to
coordinates, and have the same relation to time, so that a linear mosavilirappear as a
linear motion inS. Moreover, this correspondence may likewise be seen as stipulating that,
if two variables describe parallel trajectoriesSnthen they will not coincide anywhere in
S. That is, they conserve parallelism.

By virtue of the second postulate, it follows that propagation of a light wave can be
described the same way in both systems. To examine restrictions that it imposes on trans-
formation formulas, let us suppose that from the origirSpét the instant = 0, a light
pulse is emitted. After a time the front of this pulse forms a spherical surface

(2.1) X4y + 2 =cAt?

A GrunbaumAm. J. of Phys23, 450 (1955)jdem,24, 588 (1956).
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and if the origins of both systems coincide at the instaat0, this same wave pulse @
must obey the equation

(2.2) X2 +y?+7%2 =2,

hence, we suppose that raysSandS propagate in like fashion.
Right away, we see that Galilean equations won't fit, because they convert Eq. (1) to

(X +vt)24y2 472 =2,

which can not be identified with Eq. (2), except in the trivial case wher0. This reveals

that the solution to this task demands more parameters, and the only consistent recourse

is to admit thato pass from one system to another, one must transform not only spacial

coordinates, but also timen other words: clocks iSandS can not have the same tempo.
Following this, for Eq. (2) we must take:

(2.3) X2 4y? 472 =2,

and the problem becomes then of determining the coefficients of the following transforma-
tion formulas:

= ayX +ay +asZ +awat’ +kg
= anX +agy +apZ +aut’ +ko
= ag1X +agyy +agsZ +agat’ +ks
(2.4) = aurX +agy +assZ +asat’ +ka
such that Eq. (3) is obtained from Eq. (1).
Let us, to begin, impose the condition=t’ = 0 when the origins of both systems
coincide, which leads tky = ko = ks = k4 = 0.
Since movement is along the a¥{s= X', the coordinateg, zcorresponding t&(x, y' 7)
must be independent of time; thus

—~ N < X

A =ags=0.

The conservation of parallelism implies thawif = x,, then alsax; = x, for t = const,
likewise for the other coordinates. This same consideration evaluated on the other axes
gives
app=a3=ag =dz=ag=axp=0.
Evidentially, the axisK = X' is an axis of symmetry, for which whatever holds between
y andy, is also true foz andZ. As a consequence
dpp = agz—=a.

Let —v be the velocity with which points d8 move with relation td&S, that is

(f’)‘> —_y
)

and this, with the first of Eqs. (4) and, as shown above,ahat a;3 = 0, also leads to
a
vy
ain
The cosiderations above imply, therefore, that by virtue of the first postulate and the
way the axes as well as the origin of time were chosen, it has to be true that
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= an(X+w);
— ay;
= aZ;
(2.5) = agX +agy +asz+auat’.
Passing now to the second postulate, we see immediately that if the equation

X2 +yP 4+ 2 =ct?

—~ N < X

must convert to
X/Z +y2 + 212 _ C2t/27
then the coefficients of the term&/, y'Z, Zx' must be nullified, so that
agrase = 0; agpay3=0; agzaur =0;
and; by virtue of symmetry about the axis= X', the second of these equations implies
that
a2 =au3=0,
which satisfies all these stipulations.
In addition, the second postulate demands satisfaction of the identity

a2 (X + )2+ ad(y?+7? — A(agxX + auqt’)?
= pZ(X/Z + y12 + Z/2 o C2t'2),
wherep? is an arbitrary constant. The final result is:

2 2

2.2 _ 2.2
ap—Cay=9p

L a=p; Vi, —ca, = —cp”

(2.6) vag, — C2auraus = 0.

These four equations permit determination of all coefficients of the transformation equa-
tions as a function of an arbitrary constgnt a. To do so, solve the fourth equation for

au4 and substitute it in the third equation:

2,4
Vel — viag, _ —2p?
c?ag,

From this result solve for?aZ, and substitute it in the first equation, giving, where: a:
p

Ne=ara)

In so far as we supposed that the aXesndX’ are oriented in the same sense, we have
to take forx andx’ the same sign dat=t’ = 0, let it be “+".
The third equation then gives:

==

p
V(T—2je?)

and ag’ > 0if t > 0, it also has a positive sign.
Finally, the last equation of the set Eq. (6) gives:

v/c?
V1-v2/c?’

s ==

as1=p

so that the final transformation set is:
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X + vt/
- a
= py
z = pZ
t’+c—"2x’
2.7) t = —a
where:

a=,/1-v/c2

Einstein’s principle of relativity serves to fix the value of the magnitude sxich that it
has the exponent: zero; then, in order that the sysg&anslS be equivalent, it is necessary
that one can pass back and forth by changitg—v and primed symbols can be replaced
by unprimed ones.

The results then are such, as is easily seen,ghatl, and we get the usual Lorentz
formulas:

X 4wt

t/_lzx/
— . _ . _ C
(2.8) X=—o— y=Y; z=7; t= 5

and their inverses:

\
—-X

— t—
X Vt, )/:y, Zl:Z, t/: GC

a
From the first of the inverses one deduces that the veloci8/with respect t&Sis:

ot ),

This shows that relative velocity has the same absolute value in both systems.

(2.9) X =

3. THE CLOCK PARADOX

One or another clock i8 (for example, one situated on the abscig$aasses at each
instantt’ directly past a clock irg, which showg corresponding to the values given Ky
andt’. That timeg andt’ progress on both clocks unequally, at first glance, does not seem
peculiar, as it appears to be a matter comparable to the fact that clocks in Spain preceed
by one hour those in Portugal, so that in both Spain or Portugal, nobody is astonished by
a difference. But what happens between inertial systems is more complicated, because, in
part, a difference in time between two clocks coinciding at one point, o8aird another
in S, depends on the plac¥, at which an encounter occurs and, moreover, they run at
different rates, as if a Spanish hour is shorter than a Portuguese when comparison is made
in Portugal, and is the contrary when a comparison is made in Spain.

This astonishing comportment of clocks has its paragon in that which happens with
rulers, but in the latter case this process can be visualized referring to the metaphor of a
cylindrical lens interjected between a fixed ruler and a moving ruler. One might hope to
explain in an analogous way what happens to clocks too, but in this case one can just not
imagine a “time lens" which, could be located in front of a clock so as to alter the value
it indicates. This is one case in which correspondence or isomorphism between space and
time fails in that an explanation that works for rulers, doesn't for clocks.
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Among the surprises of Einstein’s theory is the issue under the rubric ‘clock paradox,
which was anthropomorphized by Longevin and became the object of animated contro-
versy, and which has not yet been clarified to the satisfaction of all. Let us proceed, then,
to carefully analyze this paradox; perhaps the most sensible approach consists of trying to
resolve the following problem:

For a station©O, consider a passing train that does not stop (syS&nm which there
is a traveler with a clock that has been previously set against a clock at the station. As the
train passes before the statiGnthere is a clock there that reads= 0, and the traveler
moves the hands of his clock to also re¢ae: 0. Thereafter at timd, measured i18, the
train instantly reverses direction and returns to the station at the same speed.

The station master could reason so: let the traveler’s clock be retarded, by reason of the
(1—a) per hour factor, then one may write:

(3.1) 2T/ = 20T + At

whereAt’ is an advancement to the hands of his clock to take the reversal into account.
For his part, the traveler reasons as follows: a clock at the stations is retarded with
respect to mine, because when it sh@fts mine shows:

(3.2) 2T' = 2T Ja+ At'.

The paradox consists in that these two solutions, each apparently legitimate, are incompat-
ible, as a comparison between Eq. (10) and (11) results in an absurd equation

(3.3) a=1/a.

After these two contradictory solutions, a position that seems logical is that of Professor
Dingle (loc. cit), which asserts that both are incorrect, and that it must be2fHat 2T,
as if clocks inSandS run parallel. Let us proceed now to examine this question.

To account for a returning train, change from the inertial sys$imto anothelS’ and,
although with it one does not change the rate of the clocks, proceed to determine the arbi-
trary constants that appear in Lorentz transformations applied to new initial conditions. To
facilitate considerations, suppose that an intefvaheeded to reverse course is negligible,
and takev/c = 0.5.

The clock problem resulting from supposing that motion reversal is effected with simul-
taneity inS. All events between linea andb are simultaneous i8. Travelers age slower
than those staying in an unaccelerated system.

The traveler who is located alwaysyt= 0, takes as initial conditions for a return trip
(See: Fig. 3) the values=vT,t =T, and a value of’ given by the Lorentz formula:

“reed)

which, with reference to Fig. 3, até=aT =5.20for X =0;t =T = 6. The initial
conditions would be then:

X'=0,t"=aT for x=vT, t=T;

so that one ha¥” = aT; and, the transformation formulas for the traveler’s return, sup-
posing that the reversal is carried out simultaneousH,iwhere, in the traveler's terms:
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FIGURE 3.1. Clock paradox in moving frame

1
X = —(X'—wt'+2T"),
a
_ 1 " \AVAW
t= gr-3¢);
¥ = Lowo2YT,
a a
1 v V2
3.4 t" = Z(t+—=x—2—
(34) a<+c2 ucz>

and when both clocks return to be isotopixatx” = 0, each’s reading respectively would
be:

e Station clock.................. 10.=2T =12
e Traveler's clock........... t// = 20T = 104
with the final result:
(3.5) t) = ato.

So far so good, but the station master rejects this result, adducing that his clock, which
just before the train changed direction, indicated a tiprgatisfying the equation:

1 Y
t' = o (tl—?x) for x=0,t' =aT,
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so thatt; = oT = 4.5, suddenly passes by the station again at tinthe value of which
is obtained from the last of Eq. (13) with=0andt” =T", i.e.,

1 V2
which means that its hands have been advanced, without justifiable cause, by an interval

2V2 )
(3.6) te-ti="T"=201-a*)T=3

ot \ 1t

\\\\\

)
~ \

1

DY ct’

FIGURE 3.2. Clock paradox in rest frame

The clock problem resulting from supposing that motion reversal is effected with si-
multaneity inS. The hands of the clock jump frolt = 5.20to ct = 8.65. Travelers age
quicker than those remaining in a non accelerated frame.

To recast the problem from the viewpoint of a station master who is Tocate€- &t
(See: Fig. ??), one has to take as the initial situation that which results from a proper
concept of simultaneity, following which, a reversal of the train is an event which occurs
when its clock shows$ = T, and such that a clock i, which then passes by = 0,
indicates

== (t— FVZX) — T /o —6.93
with the value ofX’ given by

X = %(x—vt) = —VvT/a.
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The initial conditions would be, then,
X'=—vT/a, " =T/a for (x=0,t=T),

with which transformation formulas for a return trip become:

1
X' = a(x+vt—2vT),
1 v
noo_ = VAR
vo= a0+@@’
1
x = Lleowialr),
a a
1 v V2
3.7 t = —(t/—=x'—2—T
3.7) cx( c? acz>

At the end of a journey, when both clocks are again isotopic-ak” = 0, each respec-
tively shows:

to=2T =12; tj = 2T /a = 13.9;
from which

(3.8) ) =to/q.

But now it is the traveler who rejects this solution, as his clock, which before a reversal
indicated a time’, satisfied by

1

_ iy Vv 0 t—

t= 5 (t1+C2>() for X =0,t=T,

so thatt’ = aT = 5.2, passes the marker suddenly at titfiewhich one obtains from the
last of Egs. (16) in whick” = 0andt =T, i.e,

1 2
-z <1+ \/2) T =865
a C

which means that its hands were advanced, without justification, by an interval

22
" _y! = — =
(3.9) ti—t = —T =345

We are, then, faced with a dilemma. If solutions given by Eqgs. (14) and (17) are valid, we
get an absurd resultx = 1/0a. If one rejects Eq. (14) because it does not satisfy a traveler,
one has to reject Eqg. (17) because it does not satisfy a station master.

The result of this discussion is that Lorentz transforms give two contradictory solutions,
neither of which is acceptable.

We can assert that, when one addresses this problem from the viewpoint of a traveler,
one supposes that the outward and return trip of all the points of the train occur simultane-
ously inS, whereas a station master applies simultaneity criteria in his proper system. But,
in both cases the condition that, according to the clock of a traveler he reverse his course
whent =T andt’ = aT, is respected.

4. THE NEW TRANSFOMS

New transformations.
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Following the path taken in §1.2, the two first principles motivate the following trans-
formation formulas:

x=E(x+w)
y=py
z=pZ

tzg(t’+cl2x’)

wherea = /(1—V2/c?), andp is an indeterminate constant. In Einstein’s theory this con-
stant has the valye= 1 by virtue of the principle that both systeBandS are equivalent.

But, reasoning that served us well for examining the so-called clock paradox, which is in
reality a logical absurdity, shows thatiration of a “happening” that transpires at a fixed
position in an arbitrary inertial frame has to be equal to that perceived from a fixed frame
from which it follows that to fix the value o, the condition:t; —t, =t; —t5 if X; = X5,
requires thap = a. Thus, the transformations become:

X=X +vt’;

y=ay;

(4.1) z=o0Z;
t=t'+ 32X,

where, againgt = /(1—Vv2/c?), and from which one deduces inverse transformations to
be

X = 5 (x—w);
4.2) 525&

t'= 5 (t— %x).
In general, relativistic transformation relationships take the form:
x=a" (X +wt');
y=a"y;
z=a"Z;
t=a™t' + %X);

(4-3) X = an*l(X—V‘t)‘
y=a"y,
Z=a"z

t'=a "t — %x).

Settingn = 0 gives Einstein’s version, and with= 1 we get a new version.
From these equations, Egs. (21) one deduces that:

x) [ R
(3),=v (&)=

which means that, except for the sign, the relative velocity is identical for both systems.

5. RESOLUTION OF THE CLOCK PARADOX

Fig. ?? depicts the situation for the ‘clock paradox’ according to the new formulas
supposing that velocity reversal is synchronize8.ifhe axes of the three inertial systems
have precisely the same positions as they have according to Lorentz transforms, but with a
change in scale, thanks to which the clock permanently at the origin of the moving system,
and taking the rout® — A — B on a space-time diagram, shows the same time as that
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FIGURE 5.1. Solution of the clock paradox using the new formulas

shown by clocks encountered in passage. Thus, when it returns & it showsct” = 12
in arbitrary units, i.e., the same time as a clock permanently at rest.

Another clock in a moving system, one situatec at —1 say, in order to be ‘in time’
(cotemporal) with clocks at’ = X" = 0, is not cotemporal with clocks i8 without being
advanced by the interva(t’ —t) = 0.5 in arbitrary units. The passage$0 happens when
ct = 6.5, and to force it now to show the same time as other clocks'jit is necessary
to move its hands back froat’ = 6.5 to ct” = 5.5. This has the effect that it appears that
duration of a trip to and fro is one unit shorter than it was in fact, a situation for which
recently it has been proposed that this ficticious problem could be explained by calling on
gravitational fields.

The difference between our new version and that using Lorentz’s transforms rests on
the fact that now all is explained by the operation of setting clocks, such that all observers
have to impose an invariant clock rate in each inertial system on all clocks.

BIBLIOGRAPHY ON RELATIVITY

e ¢ Se pue entender la Teoria de la Relatividad? (1BPBg$icalia 19.



PALACIOS, RELATIVITY WITHOUT ASYMMETRIC AGING 12

Revision de los fundamentos de la Teoria de la Relatividad. (1R86)R. Acad.
C. Ex. Fis. Nat50, 441-456.

Las constantes universales de la Fisica. (195¥uovo Cimento. R del Sup-
plemento al Vol6, 403-412.

¢, Se debe revisar la Teoria de la Relatividad? (1887)R. Soc. Esp. Fis. y Quim
53A, 31-42.

Revision of the theory of relativity. (195Rev. R. Acad. C. Ex. Fis. Nab1l,
21-101, 165-183, 245-292, 405-427.

e Ensayo de una nueva teoria de la relatividad. (1988)Ciencias23, 39-49.

e Problemas suscitados por la racionalizacion de las ecuaciones del electromag-
netismo.Rev. del Instituto Nacional de Electronicd® 4.

El espacio y el tiempo en la teoria de Einstein. (198junda Reunién de Aproxi-
macion Filosofico-Cientificanstitucion ;Femando el Catdlico;. C.S.1.C. 351-362.
Caracter peculiar de las ecuaciones de la Geometria y de la Fisica P93
calia. N° 33-34 1-8.

La paradoja de los relojes en la teoria general de la relatividad (F2&9) R.
Acad. C. Ex. Fis. Na3, 495-509 y 51 1.

The clock paradox and the possibility of a new theory of relativity (19%&y. R.
Acad. C. Ex. Fis. Nat3, 511-523.

¢ Rehabilitacién de Newton. (196@hysicalia 35.

e The invariance of the velocity of light. (196Rev. R. Acad. C. Ex. Fis. N&i4,
493-501.

Los postulados de la nueva teoria de la relatividad. (1860R. Soc. Esp. Fis. y
Quim 56 A, 195-206. (en inglédRev. R. Acad. C. Ex. Fis. N&4, 313-321.

e Einstein y la Filosofia soviética. (196Las Ciencias26, 89-94.

e Los fundamentos experimentales de la teoria de la relatividad. (Ba61Acad.
Nac. C. Argentina42, 21-28.

e El enigma de la teoria de la relatividad. | (19&&por. 185, 5-22.

e El enigma de la teoria de la relatividad. Il. La crisis. (196thor. 187-88
287-308.

Materia, masa y energia. (1961) Tercera Reunién de Aproximacion Filosofico-
Cientifica. Inst. Fernando el Catolicot;. C.S.I.C. 177-184.

The newtonian law of gravitation in the theory of relativity. (19&8v. R. Acad.
C. Ex. Fis. Nat55, 191-195.

A simple treatment of the clock paradox. (196¢gv. R. Acad. C. Ex. Fis. Nat.
55, 197-199.

La astronautica relativista. (196Revista de Aeronautica y Astronauti@6. N°
de Mayo

Relatividad (1961¥%ran Enciclopedia del Munddurvan S.A. Bilbao. Tomd5,
781-784.

¢ Existe el éter? (1962) Universidad Internacional Menéndez Pelayo. Santander.
36 paginas.

The relativistic behaviour of clocks. (196Rev. R. Acad. C. Ex. Fis. Nab6,
287- 306.

Kritik und Fortbildung der Relativitatstheorie. (196&kad. Druk-U. Verl. Graz.
Austria 2, 207-213.

Las formulas de transformacién en la teoria de la relatividad. (1R6@2)R. Acad.
C. Ex. Fis. Nat57, 65-78.



PALACIOS, RELATIVITY WITHOUT ASYMMETRIC AGING 13

Optica de los cuerpos en movimiento. Comentarios al experimento de Kantor.
(1963)Rev. R. Acad. C. Ex. Fis. N&7, 237-291.

The inner inconsistence of Einstein’s theory. (1988v. R. Acad. C. Ex. Fis.
Nat 57, 585-593.

La vitesse de la lumiére d’aprés les équations de Maxwell. (1B6B)Acad. C.
Lisboa 35, 337-345.

e Ficcion matematica y realidad fisica. (19@8@)antida 6, 642-649.

e The transformations laws in Relativity. (1968joc. |.E.E

e The inverse square law for the velocity of light. (19@gctronics and Power.
Octubre, 362-363.

e The clock paradox. (196/ev. R. Acad. C. Ex. Fis. N&8, 51-54.

e El campo electromagnético en los sistemas inerciales moviles. (F&84) R.
Acad. C. Ex. Fis. Nat8, 103-142.

Sobre la teoria de la relatividad. Réplica del articulo del Sr Ortiz Fornaguera.
(1964)Rev. R. Acad. C. Ex. Fis. N&8, 417-430.

Les unites electro-magnetiques. (1984). R. Soc. Esp. Fis. y Quing0 B,
97-102.

Linvariance de la vitesse de la lumiére. (1984). R. Soc. Esp. Fis. y Quirs0

B, 271-276.

e Lacrisis de la relatividad. (1964).

e Propagacion de la luz en los sistemas inerciales méviles. . (1964 28, 252.

e Unanuevateoria de la Relatividad. (196tan Enciclopedia del Munddurvan

S.A. Tomol6, 370-373.

e Propagacion de la luz en los sistemas inerciales moviles. Il. (1965. 29, 4-9.

e The Transformations Laws in Relativity. (196Bgv. R. Acad. C. Ex. Fis. Nat
59, 23-35.

e Dindmica Relativista. (1963ev. R. Acad. C. Ex. Fis. N&9, 37-69.

e La axiomatico relativista. Réplica a los comentarios del Sr Ortiz Fonaguera.
(1965)Rev. R. Acad. C. Ex. Fis. y N&9, 447-460.

Inercia y gravitacion. Estudio critico de la teoria general de la relatividad. (1965)
Rev. R. Acad. C. Ex. Fis. N&9, 461-499.

The Inverse square law in the theory of relativity. (19B@). R. Acad. C. Ex. Fis.
Nat 60, 27-34.

La axiomatico relativista. (1966) Editora Nacional. Coleccion Ateneo. 27 pagi-
nas.

The Relativistic Measures and Units. (196iMuovo Cimento. Serie 43, 413-

422,

Métrica, metrologia y geometria. (196Rev. R. Acad. C. Ex. Fis. Na®1,
537-544.

Nueva Teoria de la Relatividad. (1967) Gran Enciclopedia del Mundo. Durvan
S.A. Bilbao. Apéndice 1. 948-949.

La nueva dindmica antirrelativista. (1968v. R. Acad. C. Ex. Fis. Na62,
69-132.

Incompatibility of the theory of relativity with Giorgi's system of units. (1969)
Rev. R. Acad. C. Ex. Fis. N&3, 467-476.

Incompatibilidad del principio de homogeneidad fisica con la teoria de la rela-
tividad. (1969) Libro Homenaje al Prof. D. Obdulio Fernandez con motivo del
Cincuentenario de su ingreso erRaAcad. C. Ex. Fis. Nat63, 165-175.



