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ABSTRACT

Two particular forms of absolute space time theories are exam
ined. There follows a derivation of their predictions for meas-—

urements that are within present day detection limits.
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1 INTRODUCTION

The problem of a clear experimental evidence in favour of Spe-

cial Relativity (SR) versus absolute space-time theories is as old

as SR itself and seems to have eluded physicists to this date(l).

(2)

Claims of experimental evidence against SR have motivated  its

(3,%)

confrontation with versions of a rival theory generally cal-
led the Lorentz Ether Theory (LET), which should be better called
Lorentz Absolute (space-time) theory.

It has been shown(“) that, to distinguish LET from SR, experi-
ments must involve the direct comparison of time measurements by
SR vialating timekeeping effects with SR abiding ones. To our know
ledge, the only performed experiments supposedly satisfying the a-
bove requisites are those by Marinov(z), the conclusions of which
are said to favour LET over SR. His two rotating disks, driven by
an axle rigidly attached to them, are reported to favour a synchro

nization in the time

t + V.x(t)/c?

H
"

where V is the laboratory velocity with respect to an absolute re-
ference frame S0 and t is Einstein's time. Here and throughout we

(] ] -). s
use Einstein (t,Xx) coordinates,

»
"

Y(XO—VtQ) PY=Y, i z=2
(1)

rr
"

Y(to—V xd) 7Y =(1—V2)-1 ; ¢ =1

even in contexts lying outside the scope of SR.



We do not consider Marinov's published results conclusive and
leave for a future paper the analysis of his experiments which we
think should be independently repeated.

14415
More recently there have been claims( - ) that there are three

other experimental results which exclude LET and confirm SR.
(**)

One of these refers to the Arago experiment on refraction
of light by a prism. The paper concludes that, to first order in
V/c, ether theories of the Stokes-Planck type only, account  for
Arago's results. Although Lorentz proposed his absolute ether the
ory in presence of dispersive media, we are presently restricting
ourselves exclusively to vacuum propagation for the sake of sim-
plicity, and we shall not discuss here the results of ref., (14).

15
(2% of the other two experiments are wrong. The

The analysis
first is a cdmparison of two distant atomic clocks by the one way
velocity of light, and by slow moving clocks. As correctly proved
by Mansouri and 'Sexl(s) , both processes equivalently lead to the Einsg
tein synchronization, even if LET is in operation, and camnot there

fore distinguish LET from SR,

The second analysis in ref. (15) is based in a rotor Doppler
experiment. Such experiments are unable to distinguish LET from
SR(l, if emitter and absorber are placed in opposition along the
same diameter in the rotor, as can readily be seen in our eq.{17)
with ¢ =7 for the equal radii case, Similarly, a null result 1is
found if either emitter or absorber are placed at the center of
rotation. Besides, there is no "Moller" term in wRV {(=v V) that
 leads to eq. (18) in ref. (15) as proved here in our last section.
)

In a preliminary analysis of past experiments designed to

test the validity of SR, we concluded that SR and one specific form
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of LET, called strict LET (S—LET)(s), can be experimentally dis-
tinguished with presently existing technology but no experiment
performed to date has had the necessary characteristics to unques
- tionably favour one of these competing theories. One of us (JT)
showed that another form of LET, extended LET (E—LET)(S) is, how-

. . L)
ever, ruled out by already existing experimental results( ).

The present paper serves the purpose of organizing preliminary
theoretical information that is scattered through references (1,

3,4) presenting it in a complete and generalized form.

Sections 2,3 and 4 are devoted respectively to the presenta-
tion of LET and of two forms of LET, strict LET and extended LET,
and to the derivation of their equations of angular motion for

the free rotation of a solid body in Einstein's coordinates.

In Section 5 quantitative predictions of measurable guantities
that would evidence departures from SR are derived in both models.
Some results have already appeared in approximated forms and adapted

led3 st
to specific cases in previous publications( R

In Section 6; comments and conclusions on the theoretical as-

pects of the problem are presented.



— -

2 ABSOLUTE SPACE~TIME THEORIES AND LET

A common feature of most absolute space-time theories is the
existence of a preferred {absolute) frame of reference 5 experi-
mentally distinguishable from all other inertial frames S, those
in uniform translation with respect to So‘ Absolute theories have
been proposed with various characteristics. Here we state the ba-
sic features of the theory we shall refer to as LET, in the form of

three postulates:

(1) The round trin vacuum propagation of light is isotropic in

Sb (with speed c=1) and independent of the velocity of the source.

(ii) Lengths contract and time rates dilate in the usual SR a-

biding way for uniformfy translating systems in So;

Postulates (i) and (ii) are entirely consistent with SR, where
S0 is any inertial frame. It is the problem of synchronizing dis-

tant clocks (postulate iii) that renders LET and SR distinguishable.

Before we proceed to the third postulate, we introduce a clas
sification of synchronization procedures that is due to Mansouri

5
and Sexl( ) and which consists of two classes:

(a}) System external synchronization methods are  ‘those in
which clocks in all inertial systems are synchronized by direct or
indirect comparison with standard clocks in S, Therefore, = synchro-
nizing clocks in any frame S by an external method presuposes pre-
vious knowledge of the preferred frame or df the absolute velocity

V of S with respect to SO.

(b} System Ainternal synchronization methods are those which rely ex
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clusively on information locally. obtainable in the reference sys-

tem where synchronization is being carried out.

Three examples in this class are the light signal, slow trans-
port, and shaft methods. As mentioned earlier, the first two have
been shown to equivalently lead to Einstein's t-synchronization boith
in SR or LET, or in fact in any theory satisfying postulates (i)
and (ii).

It is well known that in SR any internal synchronization pro-
cedure, by different methods or parametrizations, is necessarily e
quivalent to the light signal method. So we come to the third pos

tulate which finally renders LET and SR distinguishable:

(iii) LET may admit internaf synchronization methods that are

inequivalent to Einstein's light signal method.

For later use we now introduce a particular synchronization in

which positions and times measured in § and S  will relate by the

2 13
Lorentz—Ives-Marinov( )—Tamﬁwmlhﬁ.( ) transformations
X = Y(xo'Vto)_ : Y=Y, : Z=2,
(2)
Ty 'ty 5 T =t+V.R(E) .

Equations (2) define what we shall refer to as "Fitzgerald-Lo
rentz coordinates" (X,T)}, called "Ives coordinates" in ref. (1),

and the absolute T-synchronization.

The T-synchronization can be implemented within the context of
SR by external methods, as described in Mansouri and Sexl's(s) re

c¢ipe of section 3.

The Lorentz-Fitzgerald coordinates can be used in SR just as
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. well as the Einstein coordinates are used here in LET. Coordina-

tes are only labels, and cannot specify a theory.

However, the T-~synchronization cannot be implemented within
the context of SR by 4infeanal methods, since this would necessari
ly imply the existence of an SR viblating process to be used as
time - keeping, and from which a measurement of the Ilaboratory's ab
solute velocity would also be made possible. This can only occur
in an exclusively LET regime, as established by postulate (iii}).
Furthermore, should this T-synchronization be made possible by
some experiment in S§ involving SR violations, then the absolute t
synchronization of SO would be determined directly in 5, since v

is necessarily a by-product of that experiment.

Our next concern is to discuss possibilities whereby specific
types of absolute synchronizations could effectively be installed
in a reference framg via aﬁ intenrnal method, that is, without pre
vious (external) information of an absolute frame. This can only
be done after we have tentatively decided in what domain of phy-
sics SR can be violated in such a way that the absolute time ma-

nifests itself.

Inspired by past experiments we have decided to examine the
rotation - translation of rigid bodies as a possible source of SR
violations. Our program shall consist of formulating hypothetical
models which contain explicit assumptions of absoluteness, and of
extracting from them observables with different SR and LET predic
tions that can be submitted to experimental verification. This is
the dbject of the next section where we consider two such models
within LET,

Oour is a complementary approach to that of Mansouri and &ad(”
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who studied only consequences of possible deviations of the con-
traction and dilation factors from the Lorentz value, thus conclud

ing that LET and SR are indistinguishable.

It should from now on be remembered that whenever a synchroniza
tion is mentioned, an infeanal process is to be associated with'tt,

since we do .not consider external methods in this paper.



3 STRIGT AND EXTENDED LET

We now consider the kinematics of rotating rigid bodies, a tra
ditional testing ground for manifestations of absoluteness. We do
so by addressing ourselves to the question of the uniformity of the
angular velocity in a rotating rigid disk. Two specific kinemati-
cal hypothesis are examined, leading to the so-called S-LET (for
strict LET) and E-LET (for extended LET) models(3),.which.are pre-

sented in direct comparison with SR.

It will be assumed for simplicity that the laboratory's abso-
lute velocity V is perpendicular to the rotation axis Z of the disk.
In general,-ﬁ should be replaced by its component in the plane of

rotation, which defines the direction ¥,

N>
*
<
»
N>
I
<
5
M3

In future formulae % has been chosen as the angle measurement ori-

gin.

It should also be stated that in our future discussions we shall
always assume that the absolute system S, is that in which the Uni
verse's 2.7°K background radiation is isotropic, for which the

EBarth's velocity is of order 1073,

Consider now a freely rotating rigid disk with axis at rest in
the (1aborétory) reference frame S which is in uniform translation

V =vx with respect to So'

Rigidity in SR isg such that all points in the disk hafe, in 8
and in Einstein coordinates (£,t), the same constant angular velo

city w. Such uhifofm rotation is described by



-9,

$(t) = ¢(0) + bt . (3-a)

Under the same conditions, but in direct contrast with SR, we
introduce S-LET and E-LET in the form of two kinematical hypothe-
sis. At this early stage we certainly want to sidestep any dynami
cal explanations, say at particle level, as to how the rotation of
solid bodies should depart from SR, especially since this has never

been consistently observed.

In this section we work under the further assumption that what
ever the dynamics of the Lorentz contraction due to rotation is, it
is such as to preserve radial lengths and symmetries in S, in Eins

tein coordinates.

It is important to make here an observation which was implicit
in references (1,3,4). 1In all cases (SR or LET), the rotating disk
when observed in S, {absolute coordinates, t, constant) assumes an
elliptical form. 1Its description in S, Einstein coordinates, res-
tores the circular form because measurements are made with Lorentz

contracted rods.

3.1 8tFict LET

The physics of free rotation according to S-LET is such as to

satisfy hypothesis 1:

(hyp. 1) The free rotation of a rigid body as observed in a
co-moving inertial frame S is uniform when described by the Fitz-

gerald - Lorentz coordinates.

Thus, if a general point solidary to this body is described in
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S by the polar vector R(T) =(R,§(T)) with R constant, its angular

motion 1s given by (R is a constant)
§(r) = §(0) + ar (3-b)

Equations (3-a) and (3-b) (and the yet to come, 3-c) represent
each a different physical law for the free rotation of a rigid body,
and the true one (if any) is to be determined experimentally,‘ for
example by the methods discussed in section 5. 1In case Néture has
"chosen" eq. (3-b), then the free rotation of a solid as observed
with Einstein abiding instruments (rods, atomic c;ocks light signal
synchronized, optical instruments in general) will nolonger appear

as a rigid motion.

To see this ‘quantitatively, we want to express equation (3-b)
in Einstein coordinates where ¥ (t) =(R,$(t)) and both r(t) and R(T)
have a common origin at the center of rotation. From equations (1)
and (2}, spatiai coordinates are identical in both systems:
R(T) = F(8) ; $(T) = 0(t); T = € +V.T(&) .
Equation (3~b) can therefore be re-written as

$lt) = ¢, +R(t +V.T(E)) (4)

where ¢0 is some arbitrary constant.

For future use we develop eq. (4) further. Substitution of

Z(t) = Rcos¢(t)R +R sin¢(t)§¢ (S)
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into equation (4), with v 2QR gives
$(t) =¢, + Qt +Vv cos (¢, +0t) + Ofviv?) (6)

Thus, according to S~LET, the free rotation of a disk as seen
in S(Einstein coordinates) is such that the angular velocity of
its points will be oscillating harmonically around an average va-
lue , each with a position dependent phase of its own. Time va-
rying phase differences between different points will imply depar-
tures from a rigid like motion as we know it in Einstein ‘.coordi-
nates. More specifically, rigidity in S-LET means |§1(T)—§2(T)| =
constant for all T for any two pdints 1 and 2, instead of the usual
SR constancy of |§1(t) —?2(t)|. This is precisely the effect that

we suggest ) should be looked for in an experiment designed to

test S-LET against SR in the dynamics of rotating bodies.

‘A physical manifestation of this effect is the length oscilla-
tion (with time t) of the chord of an arch in a rotatiné disk. The
relative movement between its ends can be detected with optical path
'length measurement .devices, or by Doppler means. The relevant ob-

servables in such experiments are calculated in section 5.

Yet another manifestation of this non rigidity 1s the deforma-
tion of a radial straight line ¢ =0, marked in a rotor disk when
at rest (R=0). Under rotation, it is seen instantly in the Eins-
tein frame as a parabola, departing from a straight line by the tan

gential amount (0 <xr <R)
nZ(¢lt) =¢,-0t)r = r’VQ cos (¢  +at) .

The angle by which it departs from the radial direction at some ra
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dial distance R,
$a = An/dr = 2vV cos (¢, +Qt)

could in principle be measured by the reflection of light on a mir

ror conveniently placed at the disk.

3.2 Extended LET .

The work of Kolen and Torr(7) has led Rodrigues and Tiomno(é)
to consider one other model of LET, namely E-LET. 1In parallel with
S=-LET, the physics of free rotation according to E-LET is presented

as a second hypothesis ;

(hyp. 2) The free rotation of a rigid body is uniform when ob

served in S and described by the absolute coordinates,

Thus, if a general point solidary to this body is described in

S, by the polar vector io(té) =(RO(§O),§0(tO)), its angular motion
is given by

o ttg) = §0) 48 . (3-c)

We must translate this equation ihto Einstein coordinates in

the laboratory frame S. Remembering that angles in both frames dif

fer by a Lorentz boost,
tan §0(t0) = y tan ¢(t)

and using the transformation t, =Y1t~¥§.§(t)) we find
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¢t} = ¢, +YR t +Vv cos (¢, 48 t)

~ (V2/4) sin 2($_+Q.t) +OV*, v V* v2V?) 17}

where ¢°'is an arbitrary constant and Vo =90R-

It is clear that S~LET and E-LET differ radically. Departures
from SR in E-LET originate from the fact that the oblongue (lorentz

contracted) object seen in So has constant angular velocity.

In order to render future derivations and discussions more prac
tical, we merge equations (6) {(S~LET) and (7) (E-LET) into one sin
gle equation (8) of free rotational motion by means of the binary
parameter A defined such that A =0(1) whenever S-LET (E-LET) is in
operation. We also drop the indices (o) in E-LET constants since
A will unambiguously indicate which model is being c6nsidered and

therefore which constants should be used. Thus,

${t) = ¢+ (14AV2/2)0t + Vv cos ($ +Qt)

= (Av?/4) sin2(¢ +Qt) +0(V", v, viv?) (8)

3.3 Disk synchronization

Freely rotating disks may be thought of as clocks themselves,
in which angle measurements are time measurements, or can be used
to synchronize distant clocks.

For example, the S-LET rotating disk seen as a:clock is such
that at its center t=T (i.e. the Einstein and Fitzgerald - Lorentz
times coiﬁcide); whereas away from the center, where T#t, T may be

defined as
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T = (3 - §o)yre

& being the angular velocity measured at the center, the same for

SR and S-LET.

. Disk synchronization is yet anocther example of an internal me-

thod, and can be implemented as follows.

Suppose two non-rotating clocks, at rest in the laboratory, cne
atop the axle of a freely rotatihg disk, the other sitting close to
the disk's rim, The radial line joining these two clocks defines
¢O. Two previously marked points, one in the neighbourhood of the
centre, the other at the border, both along some arbitrarily chosen
radial line of the disk, may then be used to start the clocks as

they cross ¢0.

It is in this sense that we may speak of equations (3-a,b,c) as
respectively implying the Einstein t-, Fitzgerald-Lorentz T-, ab-

solute t, - synchronizations.

4 PARTIAL FITZGERALD-LORENTZ CONTRACTION EFFECTS

We investigate next the consequences of yet another tentative
mechanism of Lorentz invariance breaking which, being presumed in-
dependent in origin from S-LET and E-LET, might occur simultaneous

ly with either.

In the S0 description of a freely rotating body, supposedly at
rest in S, we allow for the possibility that the Fitzgerald-Lorentz
contraction along v may be slightly altered due to the rotation.

For that purpose we introduce a modified boost parameter ?:Y(QO)
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satisfying,

2im ¥ =y = (1-v?)~1/2

Qo+0

such that a full contraction is restored in the case of no rota-

tion.,.

As a model we take
7= (1-(1-gyv2) =172

where B =B(9°) is a positively or negatively increasing function
of ﬂo from g(0) =0 to any limit lower or equal to 1 in modulus at

high Qo.

If such is the case, consider a solidly built non rotating cir
cular disk in S of radius R. Under rota.tidn,' a peripheral point will
have in S  a position (polar) vector

R (t,) = (R/7) cos ¢ _(t )% + Rsiné (t )§

and, in. 8, its equation of motion in Einstein coordinates will be

recovered from S0 by a full Lorentz traﬁsformation, givihg
r(t) = -(YR/?)I.cos ¢ (t):_'i + Rsinq:(t)fr
or, in powers of V?,
F(t) = R(1+48V2/2) cos¢(t)® +R sing(t)§ +O(V*) . (9)

Equation (9) should hereafter replace eq. (5) and has an extra
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B-term responsible for a dilation (B >0) or contraction (B <0) of
the Einstein coordinate x-domponents in case the modified Fitzgerald
Lorentz contraction between S and SO takes place. This is however
of no concern tc the equations of angular motion of either .S-LET
or E-LET up to the orders of magnitude considered here. 1In fact,
the added term in ¥ (t) will contribute to $(t) in eqs. (6) and (7)

only at the neglected vv® scale.

Its consequences will unfold clearly in the next section which
is devoted to the derivation of experimentally detectable consequen

ces of LET.

We like to mention the work of Atkins(a)-who considers inertial
effects on the rotating body that prevent it from'attaihing its
instantaneous (Lorentz contracted) equilibrium configur&tion. The
consequences are of a similar nature to those originated from our

"ad hoc" introduction of the parameter 8.

Assuming that Electromagnetism is Lorentz invariant if written
in Einstein coordinates, we shall consider only experiments involv
ing electromagnetic signal and detection devices., Thus our concern
in writing the equations of motion in Einstein coordinates throughout,
SO we are assured that the only differences in future confronta
tions between theory and experiment come from explicit SR violations

such as those contained in eq. (8).
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5 CONSEQUENCES OF LET

We concentrate on two different methods of search for SR .

violations in the dynamics . of rotatimg bodies.

571 Length meastirements

The first one deals with the detection of length (or time)
variations &L(t) in the optical path between two points, say,
- two reflecting mirrors, gsolidary to a rotating system. The

optical distance between points 1 and 2

Lty = [T (e+se) - F ()] {10)

where 8t (t) = L(t) is the light transit time from 1 to 2. Use of
egs. (8) and (9) here supposes_fl,fz and V coplanar, a view we adopt
for simplicity. Should any of these lie outside the rotation
plane, its modulus in the remaining formulae must be mltiplied
by the cogine of its latitude. All following calculations re-

main true to the order considered. From egs. {(9) and (10),

L*(t) = RY + R} - 2R;R,cos[9,(t +46t) ~4, ()]

+ V2[R comd,(t) - R, cos¢,(t+3t)] + O(V*)
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This eqguation is to be iterated with (8) up to terms of order

v, QR and QRV. With the comwvention that

the LET result for L(t) can be written as

L(t) = Lo +§L(t) ='L-0 {1 +an0 sin d:o -g VRX(t) sin¢o
- (XVZ/Z)qﬁsinz¢o cos (¢ + 2Qt)
+ szxztt]/(2L31 +_0(VV2)} | (11)
where

q = RJ.RZ/L;- »  X(t) = R, cosQt - R, cos (¢ +0t)

and

.~ (w2 2 _ on R G172
L.O (Rl + R, 2R1R2005¢01

The term in' QL contributes to the.Sagnac-éffect(Q) - and
does not-evolve with time. Our conventdoms imply that in the op-
tical measurement of L(t)' or 8L(t) the light path starts off
at site.(l) being deteéted at (2). ¢0 is the.angular separa-
tion (¢02-¢01) at rest (no rotatibn) between points (1) and
(2) as'meésufed in 8, (E-LET) or in S {S-LET}. As most expe-

rimental situations involve optical paths whose ends are e~
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quidistant from the center of rotatiqn, we re-write eq. {(11) for

the special case R1 =R2 =R:

it

SL(t)/La' V'cos(¢0/2)'- vV’cos(¢o/2) sin(¢o/2-+9t)

(\v?/2) cos (¢ /2)cos (o . +2at)

+ (sz/z)sin'zt%/z +0t) +0(vv?) (12)

5.2 Doppler shift measurements

The second method.of SR violation detection we discuss is
based on Doppler shift technology with an emitter and an ab-
sorber as endpointé of the rotating optical path. Let us coﬁsi
der three inertial frames of reference S,S' and S" which are,
regspectively, cd—moving with the laboratory (S) and instantane
ously co-moving with emitter (8') and absorben.(s“),_ all of
them using Einstein coordinates. Then, according to either 7SR
or LET in Einsteéin  Coordinates, phase invariance of the Elec-

tromagnetic radiation .allows us to write
wlt =K.D) =0’ (£ -K'.T) = ot (" -KmEY)
F2a @0 = (ime =1
In particular, for the emitter (e)at any instant we have

wlt -k (£)).= wr(er -k Fl(en).
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Differentiation with respect to t gives
w(l -k.v_(t)) = w'dt'/at
> 3
where ve(t) = re(t), and since
_ > -
' =Ye(t-ve(t)-ne(t))
CaAnt — ) = o}
cagt/at = ¥ (L-v (tD=v_
we find
w' =wy {1 —k.ve(t)) (13-a)
where k is the unit vector in the direction of propagation as
observed in S (Einstein Coordinates). Analogously, for the ab
sorber (a) we may write
w* = wy, (1 =KV (8) . {13~b)
Now let v, v, and v, be the emitted light frequency (Einstein

time) as measured respectively in S8, 8' and s". Then, f£from

eqs. (13) in either SR or LET we have
= v (1L -X.v " (1-k.V_(t GtJ-)'-;" 4
vo= v v L=k (£))] = va'l}'a —k vy {EreRd] . (14)

Contrary to a common belief, equation (14) does not neces

sarily imply reiativity.It is a consequence only of postulate
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(1) (in section 2) and of the use of Einstein Coordinates, being
also valid for any absolute Space-time theory; It is.only when
expressions (8) and (9) are used with V # 0 (V =0) that LET (SR)
will be imposed.

In rotor Doppler type experiments the observed quantity is

the frequency shift
/v = v = v/, (15)

obtainable from equation (l4). We restrict ourselves to the
equal radii case (emitter and absorber equidistant from center
of rotation), where y_/y, = 1 + 0(v3), and find (v and ¢, are

as previously defined)

sv/v, = Ko (T (8) = ¥ (£ + 88)) + (KT (£))2 + B(v?)

- L(t) +_vzcosz¢°/2 + 0(v¥) {16)
where EIt) = ;a(t.+ it) - gettl = st K.

- Time differentiation of L(t) in equation. (11) with Rl =

R, = R gives the LET prediction

= 2 K . i :
Gv/vo_. V’c052(¢0/2) + v2V'31n@°cos(¢o/2 + at)

- Avv2gin ¢0¢os(¢0/2)sin(¢o.+2nt)

- Bszsin(¢°/2)Sin(¢° +2Qt) + o(v3, y2y2) (17)
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The: reader is reminded that A =.0 or 1 for SvLET'o; E-LET
respectively, and g parametrizes hypothetical departures from
an exact Lorentz contraction (where g =0) between Sd-and s, as
discussed in section 4.

From equation (16) it is clear that. the origin.of the time
dependent Doppler shifts (according to LET, in the equal radii
case and to the orders.of approximation cbnsidered) is the re-
lative longitudinal.ﬁotion between emitter and absorber, either
approaching or receding from each other. Notice that if these
are in opposition (¢°.= 1}, LET..effects are masked to this or-
der since there is only relative transverse motion, “accounted

for in higher orders.

6 COMMENTS AND CONCLUSIONS

Analysing the then current status of experimental verifica
tions of Special-Réiativity,iMmmxmri and.Sexlﬁs) argue . that,
contrary to the general feeling of a high degree_of accuracy
between predictions and measurements, there is still room  left
for speculation on possible competing theories(173s%) Indeed it 4is
difficult to express this accuracy. in specific numbers, unless
rival‘theories are defined and compared with SR. ‘This: has been the
-subject of o previous sectiaﬁs where LET has been compared with and &&Fc-
ferentiated from SR for’ experiments invélving the rotation of rigid bodies.

LET . has been the object of previous studies aﬂd
many dﬂa;mes in the literature (see,. for example, references

12 and 5 vs 10, 11and, 3 vs . 7). One of the reaséns for these
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confrontations is the imprecise definition of the specific LET
in question. For instance, Moller's work(lz) of 1957 on the
experimental distinction between SR and the pre-relativistic
{no length contraction and time dilation)Newton-Fresnel ether theory
is frequently analysed in connection with LET, many wrong con-
clusions ensuing. Besides the pre-relativistic longitudinal Dop
pler effect which leads to the lowest order 'dv/vo = 2v.V of
references (12), time dilation in LET contributes a transwerse
Doppler effect which, for emitter and ahsorber equidistant from
rotation center, exactly cancels the above leading order term. This isa
known result, commented in references 3,7 and 10, whose {yvet
unpublished, to our knowledge) proof, valid for any angular se
paration between emitter and absorber, is briefly indieated
here for completeness.
Consider the general expression for Gv/vo {LET or SR) taken
from equation (14) and valid in Einstein coordinates in  any

inertial frame. In particular, in the absolute frame So it reads.

1 -u2(t) LIRS+ .38(t+at)
1+ 6”/\,t) = g -
l—ui (t+s¢t) _1 -ko.ue {(t)

where u's are Einstein welocities in So and Ko the unit vector
of 1ight propagation. The two factors on the right are respec-
tively the transverse 6,1. and longitudinal GL contributions.
To obtain them in lowest order and in terms of laboratory (S)
velocities (vg ;0-6)_ ani’ the s to- 8 _. relative V61OC_itY v
n 10"-:.j , wWe us? A -y v +V and the fact that (;a-me) and ($3-$e)

are orthogonal. Then it is straightforward that
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_ L 2
&T - l + %.(Va Ve) + 4w

For GL we have

- _ > _.+'
GL = 1 ko.(ua(t + 8t} uét)}
where
+=+ __-+ _ o -
ko (roa(t +48t) roetm)/at = aro/at + ua(t)

and in terms of quantities measured in S,

_ - -, 5 3 3
s, = 1-(s3/8t + Y, + V). (v, =¥+ 8tV ) + ...

whose piece
- -
GL' 1 - 6.(Va - Ve} + s

exactly cancels. its analogous one in §p above, to lowest order
in the prodﬁct §, 8¢ Thus, the-Galileanclz) 6v/v0j=§.ﬁ3;-3e)
(or 2$.§.for emitter and absorber in opposition) is rﬁioni
ger valid when time dilation is taken . into account.

In conclusion,'we“hope:to.have.cleared-out the ong-

standing controversy on the equivalence between LET and SR.

They-are certainly inequivalent, provided absolute ' theories
are properly defined. We stress further that mere coordinate
changes, such as the transformations of equation (2) alone.do

not yield an absolute theory. Specific violations of SR have
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to be introduced, as for example we do in sections 3.1 and
3.2 with the models S-and E~LET. These will lead to physi-
cally observable-SR violating manifestations, other than an

ether drift which is absent in both SR or LET.

Equation (11) is the central result from which experimen
tally measurable quantities of interest can be obtained(l).
Examples are;GL/Lo {(eq. 12) and Gv/Lo {eq. 17). The experi-
mental detection of these quantities is examined in a follow

ing paper.

Prior to any experimental analysis, a serious objection
to E-LET may be placed here on theoretical grounds. The V-

independent term in eq. (ll) for 6L is such that

Lim GL/L0 f_GL/Lo =0 .
v+0
V=0

This discontinuous character is highly undesirable of a pPhy-
sical theory, and constitutes strong theoretical evidence a-

gainst E~LET in our view,.
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