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DEMONSTRATION THAT FRESNEL ‘S CONVECTION OF LIGHT
BY MATTER DOES NOT EXIST

by: JUAN ALBERTO MORALES,
P. O. Box 6014,
Malaga, Spain.

. Introduction. Teyving to explain the results of Arago's experiment [1], Fresrel
proposed the existence cof some convection of the aether by matter in motion. This is
knowtt by the name of Fresrel's partial convection. To test this theoey, Hoek
conceived a famous experiment, which we shall examine. Max Boeri [2] describes this
experiment in the following terris. ' ’

2. Hoek's Experiment. Hoek (1868) inverited the intesferonieter of fig. 1.
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The Light faffs from the source Q onto a lalf-scibvered afass plate
inekined at 45° to the direction of the nay. Thit gfass divides the nrav intc
two pands. The reglected noy \nay #1) strikes consecutively the minnons Sy,
Sy, Sz and en its neturn to P is neffected into the tefescope F. The rav 47
traverzes the same path in the opposite sense. The two reys inlerfere inte the
tefeacope F.

, A transparent body - say a tube ( fifLed with watern - 44 nexi
intenposed between Sy and Sp and the whofe apparafus 44 mounted 50 that the
straight Line conmecting Sy and Sg can be placed alternately iv. the same
direction as, and opposite to, the earth's motion about the sun.

let the velocity of Light in water that is at rest be Cp. This

value (s a Pittle fess than the velocity in vacuo and the ratio C/Cp = n is
called the negractive Aindex of the water. _

14 the ethex in the water wene not to participate in its moidion at.

afl, then the velocity of Light in the water nelative to the absclute ethex
lin outaide space) would be unaftened; that s, % would _be equal’ to CZ, and,
for a nau travelding 4n the direction of the earth's motion, <% woufd be Cp -
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Vo owelatove to the eanth. 14 the ether wene carxdied completelu with the water,
the vetocity of Light relative to the ethex woufd be Cp + V, aud C; ncefative
to the eanth. We shall assume neithexr of these cases to begin with, but shall
Leave the amount of convection undetermined. Let the velocity of fLiaht in the
moving water nelative to the absolute ether be a Little greater than Cy, say
Cy + 0, and hence C; + 0 - V snelafive to earth. We wish to determine the
uitknowst convection coefficient O from experiment. 1§ 4t {4 zexo, no convection
occurs; Af 4t 4s V, complete convection cccuns. 1ts taue vafue must fLie
between these Limits. We shafl, however, make one assumption, namefu, that the
convection {n ain may be neglected in comparison with that of water.

‘ So nuch for Max Born's words. He then proceeds to set out the travel
time fer ray #! along the tube W and along a corresponding length in air between 53
and P. It is:

) T = L + L (1)

Cl+6-V C+V
With respect to ray #2, the total time would be:
T - L v L ' (2)

C|-6+4V C-V
teome (1, 2), by means of some mathematical operztions based on successive
approximations, Max Born obtained the convection formiula of Fresnel. We shall not
repeat these manipulations here, as it is unnecessary. '
The authoe does not believe ir the existence of such partial convection,
at least in connection with transparent mediums in translation.
Returning to fig. 1, Max Born continues:

The experiment shows that the internferences do not shift (n the
slightest when the apparatus {4 turned into the direction oppeadite te the
earih's motion, ox Andeed, into any othex position whatsoever.

This would mean that T, = Ty in both positions of the appuritus. Hence,
from (1, 2) we get:

L. L = L - L (3)
Ci+0 -V C| -0+ V C-Vv C+V
Thus, the ditfference of trevel time to and fro along L, is equal in both water and in
cire For this to be true, the same thing must occur in the direction peependicular to
the motion, i.e., V = 0. Equation (3) implies this is not so, unless © - 0.

3. Another Arrangement. Counsider 1ig. 2. The areargement has the adverioge cvep
Foek's iinterlerometer that we analyse only one ray to and fro in the direction of the
translation, irstead of two rays in opposite directions. Besides there are no paths in

B D
Pt | R AU S ¢
T 1 '
i I A2
] s b
i |
] L 1
A
A E
'
' )
" FlG-_2



N =y e

™ ag

I~ IV 5

i\

Page 4425,

v The fiterferometer 1s immersed into a container of glass, ABDE, filled with
water. In the frgure, T Is a telescope, | and & are two half-silvered mirrces, S is the
source and 2 and 3 are ordinary mireors.

The ray which strikes | is divided into two branches which traverse the
following paths: o . '
Ray #1 follows the path 12 + 23 + 34 and then enters into the telescope;
Ray #2 follows the path 14 and then enters into the telescope.

Observe that path 14 = 23. The path difference is:

12 + 23 + 34 - 14 =12 + 34 ‘
That is: the difference of time beiween the two rays corcesponds to a ray moving to
and fro along the path L.
First Position: This corresponds to fig. ‘2, in which the line 12 is placed in the
direction of the translation of V as pictured there. The time difference is:

Tg = L+ L (4)

Ci+6 -V C;-0+V ‘

Second Position: We now turn the container around a vertical axis, so as to place the
plane of the apparatus perpendicular to the motion. The time difference in this
pusition would be:

Tg' =L +L | (%)
Ci G

It the fringes remain unmoved with the change of position (as will occur), then Ty =
Tq's that is:

Ly L =L+L . (6)

Cy+0-V C1-04V Cp C
For this to be so, we must have O = 0 and V = 0. And now we see that il we insert
these two values in (6), the result is, indeed, in agreement with physics. In other
words, (4) involves implicitly the condition: V = 0, 0 = 0. C.f.: [3]

Observe that we have not taken into considercztion the contrection of the
rod L in the rays 12 and 34. Firstly, because we have demonstrated by numeeocus
means that the contrection does not exist. Second, here the contraction is superfluous.
Alter assuming the proposition V. = 0 (in the direction of motion) the Fitzgerald
coeflicient of contrection becomes 1; that is, there is no contraction.

Conclusions: 1) The so-called Fresnel partial convection does not exist, at least in
whut concerns the transmission of light in dispersive media.

2) The optical apparctuses behave as if they were unmoved in space (that is, in
outside space). ‘

These corclusions are in agreement with the author's new theory of the
raturel  transformation, according 1o which light of a local source on earth is
propagated in all directions with the same frequency, the same wavelength, and thus
with the same velocity that would occur if the source were placed at rest in outer

spoce,
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4. All Color Rays Have the Same Velocity. Consider fig. 3. To prove cur csseriion, we
have invented [4] a new type of interferometer. P is a half-silvered mircor. A ray
fron: S moves back and forth along PR and PY. R is a red glass mireor end Y a yellow
one. It is known that colored glasses behave as filters, allowing only the radiation of
their own color. We shall consider only two positions of the apparctus: 1) with line PT
in the direction of the motion; 2) PT in the direction opposite to the motion. Any
possible contraction of YP is the same in both positions. A tube filled with water js
introduced between & and b. T is the telescope. Hence the two coloe rays will enter
the tube ot @ at the same time independent of the orientation of the apparctus.

Now, to test this theory we assume that the red ray has velocity €y and
the yellow one the velocity Cp. Again, to test the theoey, we assume that the
convection facter of the red ray is 0) and that corresponding to the yellow ray is 65.

In the first position we have the following velocities:

Red ray: C n 01 -V (10)
Yellow ray: C + 02 - V
the difference between which is:
(€ - C2) + (01 - 02) ' (1)
Wher the apparctus is turned around by 180° (pod ab in the direction opposite to the
maotion), the two velocities of the two rays would be
Red eay: C ~01 +V (12)
Yellow ray: Cy - 62 + V '
the difference between which is:
(Cy - C2) - (81 - 62) (13)
We now see that (11, 13) are not equal; but if the fringes eenin
unaltered in both positions, the rays must preserve the same displacemernt, thut is to
say, difference of velocities, in both directions. Putting, then, (11) equal to (13), we
obtain: ‘
6 =02 = 0 (14)
As for the values of C| and Cy , let t] be the trave! time of the red eay
along the tube ab, and tp the time cof the yellow ray: :

t] = “"]__,__ : t2 = L ) (15)
Cp-V Cz- V
The time difference would be:
Tq = t] - t2 = L - L (16)
Ci- VvV -V
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When the rays move against the teanslation, the times would be:
' = L t2' = L (17)
Ci+V Co+ V
and the time difference is:
Td' o= 't[' - 'tz' = L - L ' (18)
_ Ci+ V. Co+ 0V
It the fringes eemain - unaltered in the two  positions of the
inter{fervometer, then Ty = Ty'. Fron this: _
L - L = L - L (19)
Ci-V Ci+V C-V. (C+V
2 LV =2 L . (20)
ClF - Ve ST

su then ‘
Cl + 2 (21)

Conclusions: 1) The so-called Fresnel partial convection does not exist. ,
2) All rays of all colors are propagated into a dispersive medium with exuctly the
seme velecity in all directions. There is only one refractive index for each medium [7].

5. Fizcau's Experiment on the Convection of Aether. In cornection with Fresnel's
partial convection, Max Borr, has said [5]: :

1t 18 vesy digficult te test Freswel's formuba by means of
experiment on the eaxth because At requsres thaXl transpaxrent subatances be
moved with extreme napidity. Fizeau asucceeded in carnuirg ouf the experndimept

(1851) bu means of a sensitive interferometer arrnangement,

Fizeau made use of Hoek's interferomeier, to which he juseped o
trarsparent bent tube in which circulated water. See {ig. 4. Unlike the case of fig. 1,
the two rays travel in opposite directicns to one another. Ray #1 euns with 1the wates
end vay {12 agamst it. Fizeau tested whether the water carries the light with it by
observing the displacement of the interference fringes when the water was set inte
rapid motion.

O\
A\ s'

Born continues: _

. !

Such displacement actually occunned, but very much’ Loar than woulc

cornespond to o complete cowvection. Exact measurement disclosred perfect
aqrcemen? with Fresnel's convective gormule.
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We are in di%agpenmem with Boen and consider this case from a very
nuch differert poirt of view. First of all, let our demonstration above be rerneniliered
which shows the norn-existence of Fresriel's partial convection. In the second place, we
shall show the true recsons of the phenomenca observed by Fizeau, which have nothing
to do with any kind of zether cerivection by matter in motion.

To do this, we start by making use of @ Mach-Zehnder interferometer ir
place of Hoek's, for the same reosons alrecdy mentioned above, as it is much easies
to analyse a problem with a single eray moving in one direction, than with two rays
travelling 1. upposite directions to one another.

6. Verification of Fizeau's Results. In owr arrangeniernt we employ two bent tubes,
We use. one with water &t rest, closed at both ends, and the other with rurning
water, flg 5, which circulates always in the same direction, fromv A to B. The tube
AB is cunmved so that it can tuen 180° about the vertical axis XX', thereby reversing
the direction of flow of the water thnoubh it; the rest of the apparatus remains fixed
i the neantime. The fixed tube, DE, is closed but filled with water at rest and acts
as & conteol to compare with the ray through the moving wates.

FIG 5

What we reclly catn observe ir this experimient is the shitt ol the light
fronts produced by the water i motion relative to those through the water ¢t rest.
However, these shifts are not caused by any motion or ccnvection of the aether.
Simply, we are cbseeving a Doppler effect, as we shall show.

First, let us explair the fundamentzls of our Theon). The fronts of light
[6] i, a transmitting medium behave as the center of emission of elenental waves
caused by the material particles. The envelcpe of these elemental waves corstitutes a
new front. When the medium is in trarslatory meotion, & layer cof paMi( les bf‘},ll\s to

absorb o wave at some point and finishes the absonptlon while moving onward in the

divection of the motion, so that the point of re-emission becomes displaced criward.
This phenomeron represents an 'enlergement’ of the wavelength in the direction of the
trcnslation, and a shortening of the wavelength when the ray moves in the opposite
direction o the motion. Let us explain the two cases in reletion to the rurning water.
Consider fig. €.
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‘A wave arriving at (0) (namely )Xg) takes one period to end irs flight.
BBut at the same time, (0) moves to (1) with (01) = Vig wheére 1t represents a
pericd. The recmission of the wave occurs at (1). The new frornt (2) is the envelcpe
of Gl the elemiantal waves, where a new absorption begins. Again the reenission
stan's at (3) which generates a front or envelope at (4); and so forth. The result is a
longer wavelength, namely Aj. Recalling that C; is the velocity of light in water, and
tg = A/C}, we deduce: '

M o= g+ Vig = Ag(l + V) (22)
I
As for the ray moving against the watee, fig. 7, when a wave Ag = (01) impinges on (1)
since the pariicles placed at (1) move backwards, the front appears at (2), being (21) =
Vig. The same occurs with the wave Mg = (23), which appears at (4); and so on. Thus
the waves moving against the water have the length X5, From the figure we can get:

22 = Ag - Vig = Ap(l - V) (23)
Accordingg to the foregoing propositions, let us now consider the
different positions of the apparztus of fig. 5.

Fiest position: This is the one indicated in the figure but with the water in the tube
AB at rest. The interference fringes observed would simply correspond to the
structure) positions of the different parts of the interfercmeter. We take pictures and
select one of the most clear fringes as line of reference, designating it by (0), fig. 8.

Second position: The same as above, but now with the water set in motion with
determined velocity V. According to (22) we can determine the value of | trom the
known values of g, C) and V. Again we take pictures and note the displacement d
from (0) of the fringe; fig. 8.

FiG 8

Third position: The tube AB is turred about 180°. Now the light will move against the
water. We apply equation (23) to calculate the displacenient dp (in the opposite
direction from (0) than dy, fig. 8). ‘

Finally, we can set out the proportions

M.+ A2 = g d . dy = dg | C(24)
Al = A2 = Mg (25)
di dz dg

Conclusions: Whether the total shift of the observed fringe is in agreement with (22,
23), this would be interpreted as a confirmation of our theory, and, therefore, as a
confirmation of our thesis that the Fresrel paetial convection does not exist.
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