The MM Experiment with Radio Frequencies gives Positive Results

Wolfgang Sturnf

The conversion of the MM experiment (Michelson-Mwy)l to radio

frequencies uncovers a historical constructionremdich results in

the null result. After its repair, the MM experintemorks perfectly

even with radio frequencies and achieves a posdive plausible

measurement result in the simulation and in reality

1. Introduction

The conversion of light experiments to

radio frequencies (RF) has advantages, e.qg:

1. With radio frequencies you measure
amplitudes, with light only energies.

2. A reduced precision of the components
is sufficient in RF experiments.

3. Monochrome, coherent and variable
sources are RF lab standard.

4. The transportation of RF in flexible
cables saves optics.

5. A short circuit at the end of a RF cable
acts as a mirror.

6. A simplified directional coupler acts as
a beam splitter.

7. RF signals can be directly processed
electronically.

8. RF experiments are robust and cheap.

9. There are free simulation programs.
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This is in contrast to the wavelength-
related reduced resolution in phase compa-
risons and the fact that the eye cannot see
anything directly. For example, the popular

fringes.

RF conversions have proven successful in
the analysis of optical experiments. For
example, many QM mysteries have been

solved.

The MM experiment is converted to RF. A
historical design error is uncovered, resul-
ting in the null result. After its repair, the
RF-MM experiment works perfectly and

gives a positive and plausible result.

Page 1 of 8



2. Conversion of the MM experiment to radio frequencies

b §® — The central component of the inter-
ferometer used in the MM experi-

ment™1887 is the beam splitter “a”.

1 The monochrome and coherent light
source “s”, two orthogonal light arms
. /a/ e] | “b” and “c” (fitted with mirrors at the
1 end) and the telescope “f” are adap-
d ted to it. Moving the system to the
P = g °i left should cause an aberration from

“a” to “al” and thus a changed inter-

ference pattern in the telescope.

An aberration cannot be measured by RF experiment because the wave is bound to a cable.

Length contraction, on the other hand, should be measurable.

In 5“2 jt was proven that an optical beam splitter aridlatransformer show /

the same behavior. The wave at “s” is divided itmto waves of half ampli-

tude and opposite phase. The output “b” is rothieti80° to “s” and “c”.

ed
The light arms with end
LA /| mirrors are replaced by 1.2
.ac oct 10k 20Meg 200Meg [ /
.step param d list 0 1nm 2nm 3nm 4nm { H
iz)}{’t;%ffﬂtv:(ﬁl-d)lc)lh=(1.Zlc) pov / \ / meters of coaxial cable (;é@e:
0.7V \\ i’ - - -
: 2.4 16 m/s) with short circuits
“mirrol | { /
n.sw—\‘ / J
“ight am” “ at the end. The squared voltage
“beam splitter" e \ \ f
. 1 | “ at “Rd” corresponds to the
! ‘% i 1, } Td={tv} 20=50 R / / . . .
a2 . W | b familiar brightness. Destructive
Rd | [o | ‘\1\ | \ / .
G2 2 Ui ] ..[mm.. o / interference can be seen at 50
“telescope” e ‘ / “\‘ ,”‘ .
V17 o and 150 MHz and constructive

interference at 100 MHz.
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In the simulation, the vertical light arm is reddce steps up to four nanometers, which
results in no visible differences in the superinggbsecorded curves. Due to the wavelength,

the RF interferometer is decades less sensitivetti@optical original.

In practice, the RF beam splitter is built with a low-capaesta mounted RF transformer
(T1-1T, 50 Ohm, 0.08 - 200 MHz from Mini-Circuits):

A RF probe and a sensitive recorder are
used to measure the voltage at resistor “Rd”
(green cap). The source is a DSS oscillator
(black box on the left). The beginnings of

the two arms can be seen below. The left
arm points to the west. The other arm is

swung between west and south.

The practical setup confirms the simulation andodpces the zero result.
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3. The measuring bridge vs. the Michelson interferometer

In technology, weak differences are measured usingdifferential measurement in a

measuring bridge. One bridge path is influencethkymeasured variable. The other is not.
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Fig. 1 is a classic measuring bridge. Both light armskwnior phase. If the bridge balance

changes, a differential voltage is measured betwleetight arms. Increased resistors R1 and

R2 increase the sensitivity.

In Fig. 2, R1 and R2 have been replaced by two coupled tockicThe currents in opposite

directions compensate L1 and L2. As soon as tldgerbalance is disturbed, both inductive

resistances and thus the sensitivity increase. ihbegase the imbalance and so on...

Fig. 3shows the RF implementation of the Michelson fetemeter so far.
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The same voltage (at least in terms of magnitude¥tnbe measured at all neighboring

connections of a measuring bridge in balance.

In the normal caseF(g. 1, Fig. 2 andFig. 4), this condition is forced by connecting both
bridge paths to the same source. Whekhgr 3 also fulfills this condition can be checked by
measuring the voltage equality at “s” and “d”:

[e.ov UM

1.8V

.ac oct 10k 20Meg 200Meg

.step param d list 0 1nm 2nm 3nm 4nm
.par c=2.4E8 tv=((1.2 - d) / ¢) th=(1.2 / c)
K1L1L21

1.6V

O R . N S

“mirror”
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"light arm"

“beam splitter” LI

Rser=50

0.8V
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|c¢tﬁﬁ>
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50
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0.0V T T T ) T I T )
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.The voltages at “s” and “d” are recorded on tlghti The voltages of both bridge paths are
different at all frequencies.

The Michelson interferometer is therefore not a woking measuring bridge, which

directly explains all “zero results”. The device issimply insensitive.

In Fig. 4, the MM interferometer fronfrig. 3 is converted into the classic measuring bridge
shown inFig. 2 and tested.
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4. The interferometer according to Fig. 4 works in the simulation

Fig. 4 can measure length differences in the nanometgeran the simulation if the source
frequency is additionally set to a resonance péahkeolight arms:

3.0mV. Vied)
.ac oct 10k 20Meg 200Meg ; ; : ; ; ;
.step param d list 0 1nm 2nm 3nm 4nm v WO SO RO N S S
.parc=24E8tv=({1.2-d)/c)th=((1.2)/ c)
K1L1L21

ZAMYA b
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L e e
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0.3mV : i ‘ i i i i i i i
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Tr] =t
In practice, 100 MHz proved to be advantageous tduthe large | =

currents flowing then, as this increases the affeness of L1 and ‘g
L2. Between 80 and 120 MHz there is a steep peakraind 250

mV. Both arms are therefore not exactly the same. HE— ,i

On the left, the beam| | :'.j_ [

splitter as shown iffig. 4 | —

is completed with a]—

measuring rectifier. The

|
front socket leads to the i —g_i
recorder, the right sockeft i ‘:
to the oscillator. The| = /
remaining sockets lead tg '/ __/
the two light arms. _\_.?_ 3
= |

The MM Experiment with Radio Frequencies gives fAasiResults Page 6 of 8



5. The interferometer shown in Fig. 4 also works in practice

In contrast to the MM experiment, only one coaxable with short-circuited at the end is
swung, while all other devices and settings remaiohanged. One arm therefore remains

constantly aligned to the west.

1. The movable arm shows to south. The oscillatorueagy is
set to a steep edge of the 100 MHz peak. The \@It&§ is
then recorded (from right to left) for one minufedrift can
be seen, which is caused by the minor drop in thiety

supply of the source.

2. Both arms are then aligned parallel to the wese BhmV
lower voltage “W” is recorded for a good minute.

3. The oscillator frequency is then adjusted (-22 kbtz)hat the
voltage “S” is reached again and the voltage i®neked for

another two minutes.

All non-linearities and unknown peak slopes are pensated by this protocol. The frequency
change (- 22 kHz / 100 MHz) is the measurementtresu

As the experiment is carried out with slow electrdhe calculation is not relativistic. The
ratio of the frequencies corresponds to the rdtib@ change in velocity to ¢ = 3%6n/s:

v = ¢ (-22 kHz / 100 MHz) = -6.6 1bm/s.

Some notes:

e The orbital speed of the sun in our galaxy is 22 rh/s. The orbital speed of the earth

around the sun is 2.8 1fh/s. A measured value in this range seems plausibl
* The change in voltage is not caused by the berdfitige cable.
* At other times of day | can measure different speed

* Different readings between west-east and northksauinfirm the observations of

completely other experiment§¥2Y, [S22] gpiMio23],
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6. Conclusion

Rewiring the MM-experiment to a classic bridge dhd utilization of the arm resonances
makes the RF-interferometer so sensitive that @wsha positive and plausible result in

simulation and practice. The robustness and thplsiand inexpensive design is impressive.

This work focuses on analyzing and repairing theware of the experiment and was driven

by personal curiosity.

There is no motivation to repair the optical oraitbackwards (in my opinion, this would

require 4 additional mirrors). There is also nerast in making any measurements at diffe-
rent times of the day and year (it was only a qaesbtf whether the device showed a zero
result or not). And there is also no interest irgjioning the parts of modern physics that

refer to the null result of the MM experiment (amidl continue to do so).

But | will support anyone who feels called to th&sbs”.
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