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The formulas for the physical Fitzgerald-Lorentz contraction
and the Lorentz mass increase are re-derived based on speed
relative to the Fresnel dragged reference frame and on the
isotropic speed of light in this reference frame. This
derivation leads to length contraction and mass increase
formulas which are similar to the current formulas but include
the refractive index. The new formulas explain the essentialy
null result of the Solid-State Michelson-Morley experiment
performed by J Shamir and R. Fox [1] and alow a sizeable
mass (i.e. as opposed to isolated sub-atomic particles) to be
accelerated somewhat beyond the speed of light with only a
relatively small massincrease.
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Introduction

The speed of electromagnetic radiation in a vacuum is reduced by
over 30 % when it enters a transparent medium where it travels very
close to the molecules comprising the medium. The Fizeau
experiment with moving water confirmed Fresnel’ s drag formula and
no experiments to date have conclusively proven that light is not
dragged by a moving transparent medium. If we accept this
viewpoint instead of Einstein’s viewpoint it is possble to re-derive
the Fitzgerald-Lorentz contraction and the Lorentz mass increase.
Before proceeding, consider the fact that General Relativity Theory
(GRT) alows that distant galaxies “drag” light when they are beyond
the Hubble distance such that the light can not even start coming
toward us until it distances itself from these gaaxies. Although GRT
consders space to expand, it appears easer, and perhaps no less
correct, to consider fields to be moving through or expanding in space
and exerting dominant control over the speed of light in a given
region of space. We propose here that the inner region of matter
dominates the inner space of that matter, and drags the reference
frame where the speed of light isisotropic at avaue of ¢/n as defined
by Fresnel, where c is the speed of light in a vacuum and n is the
refractive index of the material. Our proposal is strongly supported
by the fact that both James Clerk Maxwell and current physics believe
that the wave speed of electromagnetic radiation within a* stationary”
medium, c/n, is well represented by the permittivity and permeability
of the medium. For the above reasons, it is reasonable to re-derive the
Lorentz contraction and mass increase formulas assuming that the
Maxwell equations should be consdered to hold in the dragged
reference frame where the speed of light is isotropic, a a magnitude
of ¢/n, while electromagnetic radiation moves within the medium.
This derivation, depicted in Figure 1.0, leads to contraction and mass
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increase formulas which are smilar to the Lorentz formulas except
that they include the refractive index of the material. The new
formulas explain the essentially null result of the Solid-State
Michelson-Morley experiment performed by J Shamir and R. Fox [1]
and dlow a sizeable mass (i.e. as opposed to isolated sub-atomic
particles) to be accelerated beyond the speed of light and closeto v =
nc with only arelatively small massincrease (i.e. afactor of about 3).

Medium, stationary Less contracted
Spherically symmetrical inframe P parti;:leforcefidd
particle force fields / relative to frame D
Contracted free (mass increaseis
particle force fiel aso less)
relative to frame P
Medium reference frame v
P moving at speed v M —
relative to frame P
Reference frame where .
light speed isisotropic Reference frame dragged . _8‘
Inlocal vacuum at ¢ by medium, wherelight speed D g o puus
isisotropic at ¢/n o

*

8v = speed of dragged reference frame relative to reference frame
P, where 8 = Fresnel drag coefficient = (1-1/n?)

Figure1.0 Lorentz Contraction and Mass|ncreaserelativeto dragged reference frame

Background
J. Shamir and R. Fox [1] and Reginad T Cahill [2] both report
essentially null results for solid-state Michelson-Morley type
experiments (i.e. experiments where both ams are made of a
transparent material). Shamir and Fox conclude that the null result
“enhances the experimental basis of specia relativity”.

Apparently both Shamir-Fox and Cahill consdered Fresnel drag
and a physical Fitzgerald-Lorentz contraction, leading to predictions
of a non-null result for phase speeds. The contraction they
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consdered, however, is determined relative to the space reference
frame where the speed of light is isotropic with a vaue of ¢ (as is
commonly done) not relative to the dragged reference frame where
the speed of light is isotropic with a value of ¢/n (as is done later in
this paper). To see how they arrived at a predicted positive result,
congider the experiment labelled as shown below,

c

a
\
—_—

where v is the velocity of the experiment relative to the reference
frame where the speed of light isisotropic for our region of space, ab
is the arm of the experiment paradlel to v (which experiences a
physical contraction) and a-c is the arm of the experiment orthogonal
to v (which does not experience a physical contraction). Light is split
and travels path a-b-aand path a-c-a. Also,

¢ = speed of light in the isotropic reference frame

n = refractive index of the transparent medium arms

L = the length of both arms when stationary in the isotropic reference
frame

The time for light to travel back and forth in the parallel arm is then
given by;
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The time for light to travel back and forth in the orthogona arm may
be derived as follows. The phase speed of light within a transparent
medium is considered to be isotropic relative to the dragged reference
frame with a magnitude of ¢/n. The dragged reference frame moves
a aspeed of (1-1/n?)v relative to the preferred reference frame in

which the speed of light within a vacuum is isotropic, and the
transparent orthogona arm of the experiment travels at a speed of v
relative to this reference frame. Therefore, the experiment moves a a

speed of v, =v-(1-1/n?)v rdative to the dragged reference frame.

Since we know that the light must travel vertically up and down in the
orthogonal arm, we can congruct the following velocity vector
diagramsfor the upward and downward moving light,

c/n Vi c/n

where we seek the magnitude of vy, For both diagrams we have;
c?/n? =v,2 +ve2 @

Subgtituting in for ve and solving for vy, we have, for the orthogonal
arm round trip time;
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The difference in the round-trip times given by equations (1) and (3)
is not zero, and the difference in the difference, following a 90 degree
rotation is twice this, so the prediction does not agree with the null
results. But consider the additional possibility presented below.

Concepts Leading to Fitzgerald-Lorentz
Contraction

The Fitzgera-Lorentz contraction was developed by assuming that a
preferred vacuum reference frame exists (i.e. the aether) where the
speed of light is isotropic with a magnitude of ¢, and that a material
body moving at speed v relative to this reference frame is contracted
in adirection parale to v such that the null result of the Michelson-
Morley experiment is explained. It appears that Lorentz assumed that
the electrical forces were states of stress and dtrain in the aether.
From Maxwel’s equations (assumed to hold in the preferred
reference frame) it was possible to calculate the electromagnetic field
surrounding a charged particle. When a calculation was done for a
charge moving with velocity v through the preferred reference frame
the force field was no longer spherically symmetric (as it was when
stationary in the preferred reference frame). I1ts symmetry became that
of an dlipse of revolution, having unchanged diameters in the
directions orthogonal to the velocity, but shortened in the direction of

motion in theratio1- (v2/c?) .
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Contraction as a Function of Refractive Index

Suppose we now make the following additional assumption; that
because of Fresnd drag, the Maxwell equations must be considered to
hold in the dragged reference frame where the speed of light is
actually isotropic, a a magnitude of c¢/n, while eectromagnetic
radiation moves within the medium. The speed of the experiment
relative to the dragged reference frame was given earlier as ve , SO
based on our plausible assumption, the parallel arm of the experiment

2 2
is now shortened in the ratio Jl—w,which reduces to
(c/n)

1- . The contraction is now aso a function of the refractive

c?n?

index of agiven materia and is given by

V2
Ly = LR,/l—— 4)
C2n2

where L is the length when stationary in the loca space reference
frame where the speed of light isisotropic and Ly isthe length in the
direction of motion when moving at speed v relative to this reference
frame. This reasoning may be extended to non-transparent mediums
aswell. Our assumption is strongly supported by the fact that both
James Clerk Maxwell and current physics consider that the speed of
light within a “sationary” medium is wel represented by the
following equation

= ©)
n

where ¢ and p are, respectively, the permittivity and permeability of a
particular substance. Thus the wave speed of eectromagnetic

© 2009 C. Roy Keys Inc. — http://redshift.vif.com



Apeiron, Vol. 16, No. 1, January 2009 77

radiation within a medium may be considered to be controlled by the
inner space of that medium.

When the ratio used in equation (1) is replaced by our new
ratio, it can be shown that equation (1) is identically equal to
equation (3) and therefore no fringe shift will be observed
following a 90 degreerotation of the experiment.

Remaining Contraction Issues

We cannot, however, assume that the new contraction factor will
allow us to always make accurate predictions. An objection to
Fresnel’s drag theory, prior to reinterpretation by Lorentz, was that
different wavelengths of light have different refractive indices leading
to different amounts of preferred reference frame dragging. Different
amounts of dragging seemed to make no sense. If we consider the
degree of frame dragging to be based on the field density near the
“moving” matter (i.e. moving relative to the isotropic vacuum field),
however, then the dragging between molecules would vary, being
lowest when farthest from al surrounding molecules. As the
transversely pulsating field of light moves through the changing fields
of the vibrating molecules of the medium, it is possible that the
average field dendity encountered by the light is a function of the
frequency and wavelength of the light. This sets the stage to ask the
guestion. In our new contraction formula, - how do we know what
value of nto select ? There appears to be no reason why the value of
n, which determines the effective (or average) dragged reference
frame for light of a given wavelength traveling in the medium, needs
to be the same as the value of n which determines the effective
dragged reference frame for the electromagnetic force field
surrounding charged particles within the medium. Perhaps thisis the
reason why Shamir and Fox did detect a small result corresponding to
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a speed of 6.64 km/s through the preferred reference frame for our
region of space. Since thisresult is much less than the orbital speed of
the earth around the sun they considered it too smdl to be
meaningful.

The potentid pitfals of Michleson-Morley-Miller  type
experiments do not end with those described above. If the contraction
factors for different materias are in fact dightly different, then the
manner in which the arm lengths of the experiment are measured is
critical since different measurement methods will result in different
results.

Consider both arms to be made of the same transparent materia
and not restrained to be in tenson or compression by some other
material.

Let;

Ca = the contraction factor for the transparent arm material

Cw = the contraction factor for the measuring material

L =the desired length of both arms

Lp = the measured length of the paradle arm in the moving
reference frame

Lo = the measured length of the orthogona arm in the moving
reference frame

Then we have the following possibilities;

A) Arms aready perpendicular to each other when measured and Cp
not equal to Cy.
- For this case we have Lp = L Cy and Lo = L and therefore
Le/Lo = Cu (i.e. the arm ratio is determined by the measuring
materia)
B) Arms both parallel to motion when measured and Ca not equal to
Cw.
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- For thiscasewehave Lp=L CyandLo=L Cy , but when
the orthogonal arm is moved into place it lengthens and
becomesLo=L Cy/Ca andtherefore Lp/Lo =Ca
(i.e. the arm ratio is determined by the arm material. Note:
Thisisaso true if both arms were originally orthogond to the
motion)

C) Armsinitidly in either position and Ca equal to Cy.
- For this case the length ratio in the final postion is
determined by the material common to both the arms and the
measuring device.

Temperature differences can also affect results. There is no
canceling effect because light travels in different arms of the
experiment.

Concepts Leading to Lorentz Mass Increase

Lorentz extended his theory by considering the resistance an electron
hasto acceleration. Asan electron is accelerated a steadily increasing
magnetic field is produced. A changing magnetic field induces an
electric field which opposes the electromotive force that produced the
increasing magnetic field. This resistance to acceleration manifests
itsdlf as an increese in mass. Lorentz showed that this
electromagnetic mass is a function of its velocity relative to the
reference frame in which the speed of light is isotropic. Based on
experiments, it appears that either all mass is eectromagnetic in
origin or that for unknown reasons, non-electromagnetic mass
increases in the same ratio. Based on our earlier definitions then, the
Lorentz formulafor massincrease is given by;
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where MR is the rest mass when stationary in the local space reference
frame where the speed of light isisotropic and My, is the mass when
moving at speed v relativeto this reference frame.

My =

Mass Increase as a Function of Refractive Index

Using the same additional assumption specified earlier (i.e. that
because of Fresnd drag, the Maxwell equations must be considered to
hold in the dragged reference frame where the speed of light is
isotropic at amagnitude of c¢/n ) and knowing that the speed of the
mass relative to the dragged reference frame is given by ve, we are
able to deduce the following new formulafor massincrease.

Mg

MMZ (7)

If this formulais correct, the mass increase of a sizeable body (i.e. as
opposed to isolated sub-atomic particles) does not approach infinity
as its speed approaches c relative to the local space reference frame
where the speed of light is isotropic. Instead, it approaches infinity
when its speed approaches nc (i.e. when v=nc ). Thismeansthat we
can achieve speeds which are above ¢, and in fact close tov = nc, with
arelatively small massincrease. Calculations show, for example, that
forn=15and v=c , My isonly about 1.34 kg when Mg is 1 kg. Even
alv=14c, My gill only increases to about 2.79 kg. For slicon,
where n=4.24 , the mass could travel at 4c and still only increase by
afactor of about 3. Recently, some super dense, supper cold liquids
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have achieved extremely high vaues of n. Since these liquids would
nearly completely drag the preferred reference frame where the speed
of light is isotropic, they should be able to move at many times the
speed of light and not have their resistance to acceleration (i.e. mass)
increase much.

Conclusion

A solid-state Michelson-Morley type experiment can easily hide the
meaningful results required to determine one's motion through the
preferred reference frame where the speed of light is isotropic in a
vacuum.

It may be possible to accelerate a sizeable mass (i.e., as opposed to
isolated sub-atomic particles) to speeds somewhat beyond the speed
of light with only arelatively small massincrease.

References

[1]  J Shamir, and R. Fox, (1969) — A new experimental Test of Special Relativity,
I Nuovo Cimento, LXII, N. 2. (Note: Unable to obtain thisreference, but see
— Ulpio Nacimento, APEIRON Val. 5 Nr. 3-4, July-October 1998 - and a0,
J. Shamir, R. Fox, and S.G. Lipson, A Smple Method of Measuring Very
Small Fringe Shifts, APPLIED OPTICS, Val 8, No, 1, Jan 1969)

[2] RT.Cahill, Google—*Process Studies Supplement 2003 R.T. Cahill Process
Physics 12.2 Solid-State Michelson Interferometers’ (pages 101-102)

© 2009 C. Roy Keys Inc. — http://redshift.vif.com



