DETECTING COMPANION WAVE:

THE CONCEPTUAL DESIGN OF AN EXPERIMENT

This page is an addendum to the web page:

http://www.geocities.com/bibhasde/companion.html
where the background discussion may be found.

BASIC QUESTIONS ABOUT THE COMPANION WAVE THEORY:

QUESTION:  How has the scientific establishment accepted the idea of companion waves?

It is fair to say that the scientific establishment has very completely rejected the idea.

QUESTION:  Why should one test this theory when the scientific establishment has rejected the idea?

The idea was rejected first on this basis:

FIRST OBJECTION: The companion wave term derived by me (the second term in Eq. (8) of the JphysA paper) has no practical significance.  It is only a mathematical artifact.

I then conceived of the Force-measuring antenna which, within the conventional theory, showed that the term represents a real and observable flow of energy.  This disproved the first objection – and showed that this objection arose from incomplete consideration of the problem. In a plane wave situation, the above energy flows back and forth in the path of the wave, but the time-average flow is zero.  In my JphysD paper I suggested that one could construct geometries where the net flow can be nonzero.  Now, there arose a second objection:

SECOND OBJECTION: There can be no net flow.  The integral power flow describe in my JphysD paper (Eq. (8)) is identically zero.

However, one cannot prove that the integral is zero or nonzero without either (a) numerical computation; or (b) actual experiment.  The numerical computation in this instance would be prohibitively laborious and time-consuming.  The experiment is easier to do if one had the necessary equipment.  

DESIGN OF AN EXPERIMENT


Figure 1:  The experimental setup.

OBJECTIVE:

The objective of the experiment is to unambiguously detect the theoretically proposed “companion wave”.

DESCRIPTION:

According to theory, an interaction takes place between the electromagnetic(EM) wave fields of the radiating dipole and the magnetic field of the non-radiating (ideally) loop in the region of the loop.  This interaction causes part of the magnetic energy of the loop to be carried away by the EM wave.  This energy should be detectable at the receiving magnetic dipole as a magnetic field that has the same frequency as the loop.  This energy will be present only when both the dipole and the loop are on.

In practice, there will be some leakage radiation from the loop, and one must allow for it in the present experiment.

DEFINITION OF RECEIVED SIGNALS

According to conventional EM Theory, one expects to see the following signals at the receiving antenna:

SD0 = Direct radiation from the electric dipole antenna

SDL = Scattered radiation from the loop due to radiation from dipole

SL0 = Leakage radiation and direct field from the loop

SLD = Scattered radiation from the dipole due to magnetic field of the loop

And according to the new theory one expects to detect:

S00 = Companion wave signal

We next define the actual observations (amplitudes) as follows:
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The, it follows that

S1  = SD0 + SDL
S2 = SL0 + SLD
S3 = SD0 + SDL + SL0 + SLD + S00
Therefore, the expected companion wave waveform would be found by calculating from the observations the following quantity:

S00  = S3 -   [S2 + S1].

According to the conventional theory:

S00  ( 0.

Therefore, a nonzero S00 will unambiguously verify the presence of a companion wave.  In addition to the above calculation, the search for a nonzero S00 should also include the following technique: Look for the “spectral power” in the companion wave:

 S00 = FFT [S3] – {FFT [S2] + FFT [S2]}

Again, according to the conventional theory, S00 ( 0. Companion wave corresponds to a nonzero S00 (observed at the frequency of the loop).  Usually, a waveform analyzer can calculate and display the FFTs.  This may be a more sensitive indicator.  A Spectrum Analyzer directly displays the FFTs.

ADDITIONAL COMMENTS ABOUT THE EXPERIMENTAL SET-UP:

If possible, use a pulse amplifier and a waveform detection/analyzer system at the receiving end.  Set up the analyzer on “free” or “auto” trigger – so that there are no connections between the transmitting system and the receiving system.  The time base should be broad enough to cover f2 to f1. Use a pulse generator as the source for the dipole, and a sine wave voltage for the loop.

Vary the d and D in the experiment in a systematic manner so as to cover all possible scenarios  – even bringing the receiving magnetic antenna right to the center of the loop.

The receiving magnetic antenna – which is sensitive to the magnetic field of the wave – is simply a small loop created at the end of a coaxial cable.  Its magnetic polarization is along the axis of the loop.   Try to detect all polarizations of the received magnetic field.




Figure 2: MAGNETIC ANTENNA AS A LOOP AT THE END OF A COAXIAL CABLE

BEFORE GIVING UP –

If no companion wave is observed in the above experiment, a few more things may be tried before giving up completely.  Here are some suggestions. 

(1). Reshape your loop to generate the following shapes: 



Figure 3:  Alternative loop shapes.

(2).  Use a pulse generator with the loop.

(3).  Place a rod of magnetic material (such as Ferrite, iron) along the axis of the loop (i.e., in the “interaction region”). 

(4) Trigger the waveform detector with a signal from both the generators for the dipole and the loop.

(5) Also, try switching the frequencies (higher frequency for the loop, lower for the dipole).

SOME TESTS TO CONFIRM THE COMPANION WAVE

If there is any indication of an S00 signal in the initial experiments, a set of tests must be done to ensure that this is indeed the newly proposed phenomenon and not some strange effect resulting from the conventional theory.  In the following tests, it would help if you can set up your equipment so that S00 is displayed as a “live” trace.

If some of these tests do not produce the expected result, this does not necessarily mean that the observed signal is not companion wave.  We will have to properly interpret such results before reaching any conclusions.  One has to keep in mind the complications of trying to do indoors an experiment that should be ideally conducted in open space.

THE ENVIRONMENT: Please make sure that for the measurements of S1, S2 and S3, all objects (including people) in the vicinity of the experiment are in the same position and same configuration.  In other words, nothing must change between these measurements except turning power supplies ON and OFF.  See if the observation is reproducible if you turn all antennas 90 degrees about the boresight.

(Boresight = the line connecting the transmit and the receive stations).

DIRECT FIELD OF THE LOOP: Depending on the distance between the transmit and receive stations, you may be picking up with the magnetic antenna the direct field of the loop (as distinct from the leakage radiation).  However, this contribution will cancel out when you calculate S00.

CONFIGURATION TESTS: The companion wave is expected to be most efficiently generated when the electric field of the dipole is perpendicular to the magnetic field of the loop.  So, from the original experiment, turn the loop 90 degrees about the vertical diameter (all other conditions remaining the same), and see what happens to S00.

Likewise, from the original experiment, turn the dipole 90 degrees about the boresight. See what happens to S00.

In both cases, one expects S00 to go down.

POLARIZATION TESTS: First, with only the dipole ON, verify that your magnetic antenna is polarized as expected.  This means that the magnetic antenna should see the radiation from the dipole when the loop of the magnetic antenna and the arms of the dipole are coplanar.  If you turn the loop of the magnetic antenna 90 degrees about the boresight, this antenna should not see the radiation from the dipole.  If this is true, then you have a good magnetic antenna.  Now return to the original experiment.

The received companion wave magnetic field is expected to be parallel to the magnetic field of the loop.  So, from the original experiment, turn the loop of the magnetic antenna 90 degrees about the boresight.  What happens to S00?

E FIELD/B FIELD TESTS: According to theory, the companion wave – unlike electromagnetic wave – is mostly magnetic field.  Therefore, one expects:

Ecomp /Bcomp « Eem/Bem
So, the following test could be performed. Construct a small electric dipole to serve as an electric field receiving antenna.  Then observe only the leakage radiation successively with the “magnetic antenna” (ma) and the “electric antenna” (ea).  From the observed amplitudes Xma and Xea, construct the quantity

Eem /Bem  = C [Xea/Xma]

Where C is an unknown factor. Next, observe S00 with the two receiving antennas, and construct

Ecomp /Bcomp  = C  [Yea/Yma] 

How do the two ratios compare?

POWER TESTS: Roughly speaking, the theory says that the received companion wave power should be proportional to the product of the wave magnetic field b and the loop magnetic field B.  Therefore, the following tests may be performed:

TEST 1: In the original experiment, hold the loop current the same, and change the power to the dipole.  What happens to S00?

Ideally, the dipole operates at f1 and has no contribution at f2. Therefore, if the test above shows that when the dipole power is increased, S00 (at f2) increases, this result would be unexplainable by conventional theory. Only the companion wave can explain this.

TEST 2: In the original experiment, hold the dipole power steady, and change the current to the loop.  What happens to S00?

Here, the S00 (at f1) should not change, but S00 (at f2) should increase.

SPACE LOSS: It is not clear at this time how the companion wave energy would spread as it propagates.  It would of great interest to assess this through a simple test.  Change the distance between the transmit and the receive stations, and note how S1, S2 and S00 change with distance.

THE NEXT STEP: If the results of the above “bench tests” are satisfactory, then a decision has to be made whether to spend more effort on this project.  If the answer is yes, then the same experiment should be set up in an open field or an antenna range.  The link should be fairly long. All bench tests should be reproduced there.  If this is successful, the same experimental setup can then be used to study certain application ideas.

MAGNETIC


  ANTENNA





DIPOLE





h





d





D





LOOP








