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Abstract :

Limitations of Special Relativity Theory can be faufor example in the constant
inertial mass and in the time dilatation. Presewtifered hypotheses are based on the
dilatation of the inertial mass, and on an unifdime. It is deduced a velocity additivity
function, p(u) = y(v)+ y’(W)- »'(0), with results very close to Relativity prediction§&ome
mathematical properties of this formula are alsadistd here. And the main Relativity
experiments (Michelson, Bertozzi, Fizeau for waseg) reinterpreted in this work.
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A. PARADOXAL

Before presenting an alternative theory, we witstfigive two difficulties we can identify
within the current Special Relativity Theory (SRT)

1 The Constant Inertial Mass (in SRT)

Chapter 20 of Einstein's work « La relativité » {dfentitled: «_'égalité de la masse inerte
et de la masse pesante comme argument en faveuostiuiat de la Relativité Généralei.e.
the equality of the inertial mass and of the gedional mass, as an argument in favour of the
General Relativity postulate. This brought his cassors to develop concepts of inertia
‘without mass’, ‘longitudinal mass’ or ‘kinetic msis each of them being understood as
different from the inertial mass; all these termes @nfused.

2 The Variable Time (in SRT)

According to Relativity, time is variable (with theslocity, from one reference frame to
another). However, there is no ‘direct’ measurehat. A reversal of time, an ‘imaginary’
time (i.t), a dilatation or a contraction of timell are only explanations of experiments, and
not direct measures of these phenomena.

3 Paradoxes

One one hand, many discussions are done aroungafaeloxes of Relativity, as the
referential frame at velocity, the Langevin twins, particles without ssathe demonstrations
of Lorentz formulas and even of simultaneity, €@n the other hand, Relativity can explain
many phenomenas that Newton mechanical can noaiexpA trouble remains : Relativity
has a variable time, and Quantum Mechanics hasnariable time ; and there is only a
single physics world. Two opposite theories onghme topic of time remain incoherent.
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B. PROOFS OF RELATIVITY ?

The purpose is to present some experiments, upvadgnted as a proof of Relativity, but
which can be understood without Special Relativigory.

l. The Michelson-Morley Experiment on Light Velocity

a) The Facts
In the Michelson and Morley experiment [2], ligipreads at theame velocityalong (L1)
and (L2)
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b) Interpretation

This experiment is usualy given as a proof of Sgderelativity. And yet...

This experiment has been done to prove the existenoot of aether ; if aether exists, the
velocity of light along L1 should be different thatong L2. Because it takes exatly the same
time, this experiment only proves aether doesnitex

Since the duality wave-particle theory (this thedrgt not exist at Michelson age), it is
accepted than the light can spread in the empth¢ut aether) space.

Photons running the same distance with the same weeity can simply be explained
within Newton mechanical.

Il. The atomic energy

a) The facts
Atomic bomb would be the blinding proof of the fartaE=m.c2 This formula means any
massm can be converted into energy

b) Interpretation

This formula can be deduced from Special RelatiVitngory. But it also can be deduced
from Maxwell equations [3] without using a variable time; this formula is not specific to
Relativity. And it's quite difficult to understanghy in this conversion from mass to energy,
there is a velocity of light, and why it's used wguare (of the velocity). We have to keep in
mind thec value can have 2 meanings :

- thec celerity of the photon

- aCtransfer constant defined as C =c?= 1/(go po) 1)(
So previous formula could better be written (withosing a celerity):
m:E,‘o.,uo.E (2)

Mass energy convertion can also be deduced witho&elativity, and can be written
without using the c light velocity
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lll.  Pulsar Dispersion Measure (DM)

a) The facts

Pulsars (PSR) emit radiowaves. These radiowaweges with a short delay [4] vs the
propagation of the light. This delay is given thghuthe DM formula. And thanks to the
distance from the pulsar to the Earth, we can &ateuhe velocity of the radiowaves. PSR
radiowaves have not tleeconstant velocity (even in Relativity Theory)

b) Interpretation

Radiowaves are electromagnetics waves, like light in SRT, radiowaves should have
the same velocity than light, i.e. tbeelerity. To explain this short delay, the empgigce is
traditionnaly considered with an electronic fog e¥hivould affect the radiowaves (but not the
lightwaves !).
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Present interpretation is to consider than theV velocities of electromagnetics waves
as light are not constant and depend of their fregency, i.e. of their own kinetic energy.

IV.  Bertozzi's experiment
a) The Facts

In Bertozzi’'s experiment [5], when a large voltagjference is applied to an electrical
charge as an electron, velocity increases up ssaymptotic limit.
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Velocity increases up to an assymptotic limit

b) Correlation
Closer curves seem to be :

- G =1+(v/s)A2/(1-v3s?) (3)
- orG=1-v/s-In(1-v/s) 4)
- orG=(1-v?/c?)®® (5)
- or an other one
with a kinetic energy defined as
AEc = G. my.c? (6)
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C. MIKE THEORY

l. Postulate
1 The Relativity postulates
STR is based on two postulates :

- the general Galilean postulate that the laws lofsigs have the same form in all

uniform motion frame of reference

- velocity of light is a constant in the empty span all frame of reference, and this

constant is called thecelerity
The time dilatation, the impossibility of supralumad velocities, the equality of inertial
mass and of gravitationnal mass are consequen&Rf

But there is also a paradox even in these 2 pastutagether : in a referential frame

moving at ¢€-0.00) m/s, photons travel at c celerity ; and in aneotreferential frame
moving at exacthc m/s, the same photons don’'t move anymore ; arsdwhatever the
direction of the photons are vs the last referéftane !

Thus the second postulate of STR, constant vglotiight, is hereafter given up.

2 MIKE postulate

The new postulate is inertial mass to be variabtegrowing with the energy, or with the
velocity, up to an infinite value :

| m; = Ti G(v) m, )
with :
- my body gravitational mass ; it's a static mass whedasures the attractivity to the
gravity.

- minertial mass : it's a dynamic mass which meastivesnodification of movement.
- vis the body velocity in the reference frame

- kis the name of the reference frame

- G(v)is a variable coefficient in function of the velkyoof the body

- Tkis atransfer coefficient to be determined in e@térence frame.

3 Comments

m / my = Te.G(V) (7)
Due to Bertozzi experiment :  G(v)= (1-v2/c2)°?° (8)
if T=1 i my = (1-v2/c2)%° (9)

A part of the received energy is changed into tiegtial massn.

The inertial mass in function of velocity
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To precise, the link between the two masses woelld b mg.g = m.a (20)
with a for acceleration and for gravity attractivity, except that

- in Newtonian mechanics and in Relativity Theory= m;,

- and in presently Mass of Inertia and Kinetic BysiMIKE) theory: mg# m;

[l. Definition and coefficients

1 Definition
Ex, a global kinetic energy, incorporating the iredrthasam, is defined as :
Ex=mS =ms? (11)
with

- m inertial mass (as defined herebefore)
- Stransfer constanSEs)
- sassymptotic speed (to be determined hereatfter)

2 Determination of thes assymptotic speed
a) Permeability and permittivity

If we suppose = (o.0) ? with (12)
uo=41110" [kg.m.A2.8] (13)
o~ 1/(3617 10° )[F.m™] (14)

s~ 3.1¢ m/s wich would gives greater thai photon celerity of about 1+F@actor (0.1%)

b) X-rays

For low energy electromagnetic waves (radio wavesgs been established (8B.lll.b) that
velocity is lower than c. And for high energy efechagnetic waves (X-rays), it has been
established [6] that velocity is greater (!) thawf about 1+10 factor.

Sos could be equal to(1+10°), and attributing a mass to the photon, we coutcaggod
correlation using the formladEy = [(1-v#/s2)°°-1] my c2 (15)

c) Neutrinos

With the SN 1987A, it has been measured [7] Meuvinmgas coming 3 hours before the
arrival of ev photons. It could be explained byeatnino celerity 0.6 m/s higher than photon
celerity, which would give s close tg1+10%).

d) Result
In these cases, we could confirm sc with s=c (16)

3 Determination of G(v)
The difference of global kinetic energy from a bayng from0 to v velocity is :

AE =Tk G(v) my s? - &k G(0) my s? a7
At low velocities, it's well know than AE = Y2 my v2 (18)
In it's own reference frame, it's supposed Ty=1 (29)
and ifG(0)~ 1 =>  [G(V)-1]s?= Y2 V2 (20)
G(v)~ 1 + Y2 v3/s2when v<<s (22)
So  G(v) =1+ % v?3s?+ g(v) for all v with (22)
- limit G(v)-1 = %2 v3/s? whenv<<s (23)
- limit G(v)-1 = +w whenv close tos (24)

Several solutions can exist, but it is chosen B = y(v) with y(v) = (1-v&/s2)*? (25)
due to the Bertozzi's results (§ B.1V).
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lll.  Velocities additivity demonstration

a) Conventions in this work
- observer’s referential topics marked with smettdrs k, u, v, n) and with continuous
lines,
- other reference topics marked with capital Ist{g; W, M,..) and with dotted lines.

b) General demonstration
Velocity can be given to a body in a reference &dR) in at least 2 ways:
1) supply energy in one step, in order that the botdyediately reach the velocity in the (k)
reference frame, or
2) supply energy in two steps (or more):
» first step in order to reach thevelocity in the (k) observer's reference frame) (K
velocity being v in the (k) reference frame.
» second step in order to reach Mévelocity in the (K) reference frame, with/
determined such that the body readheslocity in the (k) reference frame.

I w
"4 ] _— e =
—®

(k)

2 reference frames : (k) and (K)

As the global energy is conserved, it is possibledampare the first way (energy supplied
in one step) with the second way (energy supphe@vo steps):
AB(Uygo) = 4B (Vi) + AE(Wik) (26)
where the subscript /(k) identifies the frame ¢kwhich the body has gone from nil velocity
to velocityu.

ALG(U)-G(0]mys? = TiG(v)-G(0)]mgs? + Tk[G(W)-G(0)] mys? (27)
Gravitational mass is the same in the two referdérarees (k) and (K):
my = Mg (28)
and given T=Tk/! Tk (29)
and G(0)=1 as previously supposed Eq.23
I G(u) = G(v) + [GW)-1].T 3p)
or, with G'=G.T | G(U) = G(v) + G'(W) - G'(0) (30 bif)

c) determination of T
= In the probable case wheggv) =y(v)
(1+u?/s?) ™ = (1+v2/s2)”* + T[(1+W2/s2)")-1] (31)
=  When v<<s and W<<s,
(1+u2/2s?2) = (1+v?/2s2) + T[(1+W2/2s2))-1] (32)

u2 = v2+TW?2 (33)

For low velocities, Newton’s formula is u = v+W (34)
implies u? = v2+W2+2vW = v2+W2(1+2v/W) (BS

SO T =1+2vIW (36)

1st May 2012 0. SERRET 6/12



= \When s and V&s,

(1+s2/s2) " = (1+s2/s2) ™ + T[(1+s2/s2) )-1] (37)
needsl # +oo
= ThisT value determined in two particular cases shoulddual in general to
T = 1+2v/IW+t(v;W) with fort : (38)
- limit t(v;W)=0 whenv andw tend to0 (39)
- limit t(v;W) # +0  whenv andW tend tot o (40)
A possible solution is T =1+2vIW (41)

Remark : an other possible solution would havendeg1+v/W)* or something else (42)

d) Specific formula (whenG=y)
Another way to write additivity formula is u sudimat

L () = y(W)+y'(W)- 7(0) (43)
with  y'(W) = T p(W) (44)
or (1+u2/s2) 7 = (1+v2/s2) ™ + (1+2v/W)[(1+W2/s?2))-1] (45)
D\/ 1 1 2
- l_[\/l—v’-/sz ' (\/1—\/\/2/82 ) 1)(1+ NW)} (46)

e) Comparison with Relativity formula:
Hereafter a comparative graphic for velocitiesn function of W/c for example with
v/c=0.33(i.e. v=100,000 km/s, or 360,000,000 km/h) :
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The two additivity formulas, u/c (Mike) and u’/c @ativity), give very close results!

5In practice, if we take a GPS satellite velocity4,000 m/s (or 14,400 km/h), v/s = 1.33 x
10™
- for W=75,000 m/s (okW=270,000 km/h), difference betwearandu’ is 0.0001%
- for W=270,000 m/s (oWW=972,000 km/h), difference betweenMike) andu’ (Relativity)
is 0.0001%
The difference between the two formulas is about 0001%.
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IV.  Mathematical properties
1 Terminology

Because the previous formula is closer to a funsticomposing than to a vector addition,
it is called velocitiesddditivity function’ :

it's even a « right side external binary operatiori10], from (kx(K) to (k) :

(kx (K) (k)
(V; W) --mmmmee > u=f(v)=v- W 47)
- is aright side because the element W of the mxteet (K) is written on the right

2 Permutation

To go to velocityW in a (K) reference frame moving at velocityin the (k) reference
frame is equivalent to go %@ velocity in a (k') reference frame moving\&tvelocity in the
(K) reference framey’ defined in order to get=U)

O @u=v-W) OvOK) |U=W-v with u=U (48)

3 Neutral element

ForW=0, u=v (whatevew may be). So there exists a neutral additivitycfiom: f
0\ (k), v=0=v (49)

4 Reverse

To eachv velocity in (k) reference frame, there exist¥ &elocity in (K) reference frame:
V=-v such thau=0.
OvOk) OVIXK) with V=-v|v= V=0 (50)

5 Inverse

Definition: (f)* to be the inverse function such t(@t'[f(v)]=v
To eachw velocity in (K) reference frame, there exist¥ aelocity in (K) reference frame
such thafy=(fy)*
OWOK) OYO(KK) | v-W=u = u-~Y=v (51)

(k)

t)'=f,  ®
For example . W=0.25s Y=-0.505s |0.5% 0.255=0.725s and 0.725s~ 505s0.5s

6 Exo-Commutativity
“Exo” for external data operation
[v=-W=u]O(k) but [W=-v=U]O(K)
(k) is different of (K),- is not exo-commutative
Additivity function is not either commutative:
[fwWIO(K)  but [R,(W)] O(K)
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But it is commutative on global kinetic energy :
AE3  AE3

AEKZ §
% AEK1

AE1 >\
K % AE 2

AE3 = AE1+4AE2= AE2+AE 1 (52)

7 Exo-associativity
Given four reference frames: (k), (K1), (K2) an®BjK
f

fEfK1 AKZ

f

DEC(KY) DA(K 2) (BO(K3)|[u= (a~ Ey» A]= [a~ B=] (53)
but if D=E - A, there is no reasonthan D = B
Additivity on - is not Exo-associative

8 Associativity of functions

Given six reference frames: (k), (K1), (K2), (K8K4) and (K5). Fonctions additivity is
associative:
fw [fs(@)] = fn [f:(a)] (54)

f

BIK3

u=(a~E)~ N= (a- B)~ M=[(@a~E)~A]-M (55)
Remark : v=a (E-N) would be an other velocity

9 Physical consequences of § C.IV.3 / neutral elenten
W=0

| Ly
- % - w_ @ _

— @

(k)

If a body B [linked to (K)] is moving with an unifm v velocity compared to an other body A
[linked to (k)], so A moves with an uniform velogiX compared to the body B, wide-v.

Thusthis formula respects the Galilean symmetry on theeference frames
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D. FIZEAU EXPERIMENTS
1 Fizeau’s results

a) Context:
At the end of the XIX century, main question was to establish the existef the aether.
A way was to studied the influence of motion of thedium on the velocity of light.
Newtonian prediction (without aether) was promortial tov velocity of the medium
In 1881 Fizeau and Fresnel's prediction (with eBtlvas proportional te(1-1/n2)

b) The result:

In 1886, Michelson and Morley studied [8] the d&mment of the central white frange
and confirmed the increment of velocity was notia@do the velocity of the medium but
depended of the index of refraction of the medium(1i-1/n2) ; correlation between this
prediction et experimental results was less tha#3{0.434 =) 1%, which is very accurate
with XIX’'s experimental means.

Curiously it even seemed probable to Michelson liodiey [8] that an other expression

V[1-1/n?+(1/n?)(a/at+b)] could be even more precise than Fizeau and Higsne
prediction...

And if this experiment was a proof of SRT, theyowl rather have found in
v(1-1/n?)/(1-v2n?/c?)

2 Contemporary results

a) The Facts:

In 2011, using an inexpensive setup but all theeskwer beam, an undergraduate laboratory

measured again Fizeau’'s experiment with such it
20 T T T T
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Extract of http://arxiv.org/abs/1201.0501
- thin solid line : linear fit, giving a slope ofZr4 rad.s/m
- thick solid line : relativistic theoretical expsion (0.248)
- dashed line : Newton theoretical expression

b) Comments:

* “We observe that the experimental points almost syatatically lie above the
relativistic value” [10]: the relativistic slope without correctioth{ck solid line) is 9% lower
than the experimental slope (thin solid line) !

* The relativistic prediction multiplied by a coot®on factor including dispersion, yields a
slope of 0.299 rad.s/m, not shown on the figureelbefore: the agreement between the
corrected relativistic and the experimental valisg9.299/0.274=) 9%!!
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* + 9% is not negligible, and is very different f1% precision found more than a century
ago: without or with correction, relativitic pretimn doesn’t seem to match exactly with

experimental datas. It means differences camesréithm the experimental measures, either
from their corrections (for example the 1.16 camffit used by Michelson for a 28 mm

diameter and used here for a 8 mm diameter !) afidim the relativistic prediction.

3 MIKE prediction

a) The Facts:
Previous experimentals datas are converted fradidn’ to ‘difference of light velocities’

to be more concret. We use the formuiee 46/ A (56)
Ap=2L(m-ny)/ 2 with n=c/u; and n=c/u, (57)
S Au=urwidp/(2cl) (58)
& Au= (A c4p)/(2 L n?) (59)

with 1=532 nm, c= 299792458 m/s, L=2 m, n=1,336 atk AP/(2I7)
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Fizeau experiment results
- thick dashed line : NEWTON theoretical expression
- thin dashed line : RELATIVISTIC theoretical express
- thin solid line : MIKE theoretical expression

b) Comments :

MIKE prediction (including refraction correctiorg a bit closer of experimental datas than
SRT (without corrections).

Of course, if it is added a velocity correctionwill less correlate; in this case, we would
have the same conclusion than before, i.e. theerdifice could come either from the
experimental measures, either from the MIKE formuiahe first case, it will be necessary to
check the underlying hypothesis there is no ligkerferences in the tube (2 rays on the same
axis in the same pipe to be equivalent to 2 pdralles into 2 different pipes). In this second
case, discrepancy could not necessary came frompoitalate itself or from the reasoning but
maybe also on the choosen correlations=as(Eq.16), G (Eq.25)or T=1+2v/W (Eq.41)

Proposed experiment :

2 parallel rays into 2 different pipes
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E. CONCLUSION

Relativity has a variable time, and Quantum Mectmihias an invariable time. Because
there is only a single physics world, a velocitaditivity theory without time dilatation
would be in coherence with Q.M.

The main experiments of the Relativity can als@kglained without time dilatation, only
applying Lorentz factor to the inertial mass (iasteof applying it to the time), as in
Michelson or in Bertozzi experiments. It could ailsterpretate some physical phenomenas as
a lower velocity of radio waves or a slightly higlvelocity of neutrinos.

G(u) = G(v) + [G(W)-1].Tis the Mass of Inertia and Kinectic Energy (MIKE) formula.

The difference between Relativity predictions and pgesent MIKE predictions is very
light (about 0.0001%).

If we have noticed that Relativistic predictionthlaut or with corrections, doesn’t seem to
match exactly with Fizeau’'s experimental results;lMonly say than without results of the
proposed experiment, it would be yet prematurezbtelude on MIKE predictions.

Anyway, instead of a paradoxal variable time, apragch based on Kinetic Energy could
go into thoroughly ; and an idea can generate anadiea.
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