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Please be assured that although the start of this presentation does not seem to
be about the fundamental structure of the Universe, we will end up there.

In 1977 I was performing analysis of economic conditions in New Zealand to
make predictions so as to aid corporations in making sound decisions. To help
in this analysis I included a number of economic and related variables and
used a variety of mathematical techniques. I was not specifically looking for
cycles, but cycles found me and insisted that I look at them in more detail.

From a factor analysis of economic and related variables and their annual rate
of  change there  were  clear  cycles  present  of  various  periods.  So  I  did  an
analysis to find out how strong the cycles were as a function of cycles period
and this was the result.

There were four clear cycles of periods about 4.45, 5.9, 7.15 and near to 9
years. After a little while I realised that these periods were all close to fractions
of 35.6 years. The arrows above each peak show exact fractions of 35.6 years,
being that figure divided by 4, 5, 6 and 8.

Oscillations with frequencies in this 4:5:6:8 ratio are a perfect fit to a major
chord in music. This seemed very strange, but it got still stranger. When I got
44 years of weekly corn prices and looked for the periods present in that data,



I found a number of periods present over two octaves and they include the
equivalent to all the white notes and two black notes (Eb and Bb). Why was
the New Zealand economy playing a major chord and corn prices making price
movements that looked like someone sat on a piano keyboard?

I widened my study of cycles from economics and demographics to include
natural  variables such as weather, climate and solar activity.  Actually I had
already had some interest in solar cycles including shorter ones than the well
known 11 year cycle.

This  was  the  late  1970s  and  non-linear  systems had  begun to  be studied
extensively with fascinating results such as the Mandelbrot set and others. So I
began to  look at  non-linear  systems.  I  considered the possibility  that  corn
prices would relate to production which might depend on weather and perhaps
even solar cycles. If there were an 11 year cycle in the sun and weather, then,
assuming that corn was grown in places were conditions were on average at an
optimum, then over an 11 year cycle we might see conditions move away from
ideal  twice.  Once  to  too  little  and  once  to  too  much,  be  it  rainfall  or
temperature or whatever. In this way a non-linear relationship could cause an
11 year cycle to become a 5.5 year cycle. At that time my best estimate for
the solar  cycle  was 11.08 years  and for  the corn cycle  was 5.54 years  or
exactly half. This looked to be a promising explanation.

I began to look at what would happen if there were many steps of causality
between  astronomical  cycles,  solar  cycles,  climate  and  weather,  crops  and
economic cycles. There might be many non-linear relationships so that not only
would harmonics develop but harmonics of harmonics would also and so on.

I knew that the 35.6 year period was not the beginning because there was also
an economic cycle of 53 or 54 years called the Kondratieff cycle. And I saw also
that 2 times that period was very close to 3 times my 35.6 year period. The
musical ratios continued.

When I looked at climate cycle reports I came across cycles of 2300 and 4600
years. These also correspondened to periods over which good alignments of
the  four  gas  giant  planets  made  with  the  Sun.  I  had  long  thought  that
planetary alignments were connected with the Solar cycles.

To cut a long story short I should say that initially I thought there was a long
chain of cause and effect between many different variables in many disciplines.
Eventually  however I  came to realise that there was only one thing hiding
behind this all and that was that the very fabric of the Universe was oscillating
with many modes and that the non-linearity of the laws of the Universe lead to
the production of harmonics of all these oscillation modes.

It is now very clear to me that the most fundamental law of the Universe must
be a wave equation and that it is non-linear. It must be non-linear because
there  are  interactions  between  things.  Interaction  cannot  occur  with  linear
wave equations. In my opinion the most fundamental equations are something



rather  like  Maxwell's  equations  and  physics  went  wrong  when  quantum
mechanics became weird. The failure to catch on of the early proposal that
particles were standing waves of electromagnetism was the cause. Today some
people such as Milo Wolff have looked closely at particles as pure waves.



This diagram is from a paper titled “Towards a Unified Theory of Cycles” that I
presented  in  February  1990  to  the  Foundation  for  the  Study  of  Cycles
conference. I closed that paper with the question and answer, “How long is the
'fundamental”  period?”  and  “I  don't  know,  it  could  be  the  cycle  of  the
Universe”. That seems to me to now be established as correct.

Again, a long story is being made short and we are ready for the fundamental
axiom of the Harmonics Theory. It rests on the understanding that nature has
a non-linear wave equation.

The universe consists of a standing wave 
which develops harmonically related waves, 
and each of these does the same.

In all that I present to you in my two papers at this conference, this is the
single important principle. Very little else will be added except in a couple of
cases some additional understanding will need to be developed.

It is not a new idea that a wave may develop harmonics, it is well known that
musical instruments and physics systems have this property. What is new is
the second clause about the harmonics then doing the same. It has been found
that a one dimensional system does not normally have this property, but that
two and three dimensional systems can.

Starting from a single cycle of frequency 1 in arbitrary units, the axiom says
that harmonics develop which means that frequencies of 2, 3, 4, 5, 6, ... are
created. Typically in a non-linear system the earlier harmonics are stronger
and the later, or higher order ones, are weaker. But the axiom says one more
thing and that is that each of these does the same. That means that the cycle
of frequency 2 also produces frequencies 4, 6, 8, 10, 12, .. while 3 produces 6,
9, 12, 15, 18 and 4 makes 8, 12, 16 and so on. And again, each of these
cycles produces harmonics and so on.

Harmonics of Harmonics



This is a first look at the process and clearly some harmonics such as 12 are
receiving energy from many more paths than others such as 11 and 13. But
the difference is even greater than it first appears here because some of the
occurences of 12 are from 4 and 6 which were already themselves stronger
harmonics.  When we take account  of  how many ways each frequency was
produced in forming its harmonics we arrive at the following calculation.

Number of ways each Harmonic is formed

As each frequency is included on the left side, its total ways of being produced
that came out as a total at the bottom is applied to all of its harmonics. Now
we see that 12 can be produced in 8 times as many ways as 11 or 13.

There are two competing trends in the harmonic production. One is that in a
non-linear system the high order harmonics are generally much weaker than



the low order ones, and the other is that the strongest harmonics are produced
in ever more ways as we go to higher order.

Firstly, the assumption is made that non-linearity causes harmonic strength to
reduce as some inverse power of the harmonic number. It might be inverse,
inverse square or inverse cube. For our purposes any of these are sufficient.

The number of ways in which harmonics can be produced by the earlier table
rises rapidly with increasing harmonic number for the strongest harmonics.

These two competing trends of reducing and increasing with harmonic number
may cancel each other out to a large extent. For now we will simply take the
number of ways to make a harmonic which I call C(H) and divide it by the
harmonic number which I call H.

So,  the  application  of  this  axiom  is  very  simple.  From  a  single  assumed
"universal wave" with some fundamental frequency, harmonics are assumed to
form with exact multiples of that fundamental frequency. New harmonics are
then  assumed  to  form  from  these  and  so  on  indefinitely.  Clearly  prime
harmonic numbers have only one way of being formed and therefore receive
little energy whereas numbers that may be factorised in many ways receive
energy from many other waves and will be correspondingly stronger.

The final result of all this is that some harmonics like the 11th and 13th are
only produced in one way, while others like the 12th harmonic are produced in
many ways. So the energy in the 12th harmonic is expected to be 8 times as
great as the energy in the 11th or 13th harmonic.

When harmonics in the interval 48 to 96 are calculated two things stand out.



The first is that the strongest cycles in that range have exactly the proportions
of a musical major scale, just like I had earlier found in economic variables.
The second is that the next stronger cycles are the white notes plus two black
notes as had been earlier found in corn prices. The music of the universe was
no longer a mystery but something that inevitably flows from a single simple
principle.

At higher and higher orders, the strongest harmonics stand out more and more
from the individual background of less strong harmonics. At the same time, the



number of weak harmonics grows rapidly so that the strong harmonics have a
smaller  and  smaller  proportion  of  the  total  energy.  So  at  large scales  the
universe should be very ordered but at small scales there should be something
that looks a lot like noise superimposed on the obvious regularity. This began
to sound like quantum events.

Over the years with faster computers and a few mathematical improvements in
technique, the calculations of harmonics has been improved to about 10^53.
Calculations to moderate order have been confirmed by Pete Brown of Sydney
using a new program to do the calculation.

Another unexpected thing was that exceptional strong harmonics occurred at



nearly equal ratios. The first one is 34560 and others are near to powers of
that number. This was something that had not been expected before but when
the known structures of the universe were examined, the predicted pattern
was  quite  clearly  there.  By  repeatedly  dividing  the  size  of  the  observable
universe  by  34560 we get  rather  good estimates  for  all  the  major  named
structures at different scales:- galaxies, stars, planets, moons and later cells,
atoms, nucleons and possibly quarks.

I define the main line of harmonics as the outstandingly strong ones that are
linked continuously by prime  number ratios. This is the upper envelope of the
full harmonics graph. In the main line there are many ratios of 2 with less of 3
and still less of the larger primes. The prediction is that major structural levels
occur after each ratio of 5 and minor levels after each 3. The minor peaks are
frequently at ratios 12 apart, but sometimes 24 or 20 or similar numbers.

Calculated Relative Strength of Harmonics up to 10^40

Both space and time are divided by these harmonics as this is the nature of
waves in any medium. For a guitar or violin, when we have n waves in a string
then the frequency is n times greater and the waves are each 1/n of the size of
the whole. So the harmonics theory talks about the division of space and time
in certain proportions which are much stronger in terms of the energy in those
waves.

The  fact  that  the  correct  spacing  of  and  wavelength  of  nucleons  could  be
predicted from the size of the observable universe was quite unexpected as the
author was originally trying to explain cycles in the economy. However it was a
clear sign that what had been found was something very fundamental about
the  universe.  It  was  also  clear  that  for  atomic  particles  and  atoms  to  be
produced in this way they had to have the same nature as the large waves,
probably some kind of electromagnetic standing wave.



Indicative Observed Relative Prominence of Structures in Universe

And that single simple principle made sense in terms of a non-linear wave
equation  for  the  universe  which  is  what  general  relativity  and  Maxwell's
equations say is true anyway. At this point I began to think about which parts
of physics were more fundamental and it was clear that particle physics with all
its  extra  rules  and  arbitrary  constants  was  not  at  all  fundamental.  It  was
something  that  was  to  be  derived  from  electromagnetism  under  general
relativity and an understanding of the harmonics theory.

I had proposed that all structures in the Universe were due to standing waves
of electromagnetsm and so this must be also true of atoms and sub-atomic
particles. They fitted well to the repeated structural elements found at distance
ratios of the order of 34560 apart.

After I put this idea on the internet in the early 1990s, a physics professor
named Milo Wolff contacted me and welcomed me to the club. Since then I
have found a number of other people that independently arrived at a similar
conclusion. I  would highly recommend the books written by Milo Wolff. Also
the wonderful animations of Gabriel LaFreniere that demonstrate and clearly
explain  many  particle  physics  principles  especially  de  Broglie  waves.  Yuri
Ivanov was  an  early  pioneer  in  making  interference  pattern  diagrams that
show how relativity equations arise from the wave structure of matter.

There is no other theory which explains why the Universe has structures at
widely  varying  scales  and  predicts  from fundamental  principles  what  those
scales are without any arbitrary constants. Below I will show how Harmonics
Theory fits with other fundamental theories and why it has a different domain.

There  is  no  other  theory  which  explains  why  there  are  cycles  found  in
everything studied by humans and why these often have periods with ratios of
2 and 3 between them.

There  is  no  other  theory  which  explains  why  there  are  tendencies  to
quantisation at all scales in the Universe. Both time and space are commonly
reported to have periodic structure.

There  is  no  other  theory  which  explains  why  both  the  time  periods  and
distance spacings of many of the structures in the Universe are related as
period and wavelength should be at the speed of light.



Now I want to go back to 1989 when I had first put forward the Harmonics
Theory axiom and the result of its calculations. I visited the Foundation for the
Study of Cycles, an organisation started by Edward R Dewey and others about
1940. He was an economist who came to the conclusion that economics theory
was of no use when, on order from the President, he examined the cause of
the 1929 crash. He got 100 different answers to the cause of the crash and
eventually settled on the one “We really don't know”. He began to study cycles
and found that cycles existing before 1929 could be extended to predict the
crash. In a repeat of this, using Dewey's stock market cycles published in the
1960s I was able to extend them forward and predict the 1987 stock market
crash. At such times, many long and short cycles come into their down phase
together.

I spent a week in the library of the FSC and was excited when I came across
Dewey's list of common cycles and a diagram finding them to be based on
ratios of 2 and 3 from a starting point of 17.75 years. Note that I had used
35.6 years and Dewey had doubled 17.75 years to get 35.5 years in good
agreement. He had a cyle of 4.44 years while I had 4.45 years. He had 5.92
years  while  I  had  5.9  years.  Even  though  I  was  using  data  from another
country and another time period we had both found the same structure of
common cycles. Actually, Dewey had collected vastly more data than me and
had  found  additional  cycles  that  I  had  not.  But  the  essential  pattern  was
confirmed.

Several of the common cycles that Dewey found did not fit into this pattern of
ratios of 2 and 3. One was a very clear and strong 9.6 years cycle in Canadian
Lynx and other animal  populations. This  was one of the cycles found by a
group that met before the FSC started and which inspired Dewey to form the



organisation. Another cycle that was reported more often than any other was
what  Dewey  called  a  40.68  month  cycle  in  the  stock  market,  although  it
occurred in other financial instruments also. That period is 3.39 years and I
noticed that it was related bt a ratio of 7 to the other group of cycles found by
Dewey.

A  histogram showng the number  of  times  each  cycle  period  is  reported.  I
would say that the best estimates from averaging many reports of all these
cycle periods are in years:
0.99, 1.98, 2.67, 2.96, 3.39, 4.22, 4.45, 5.54, 5.92, (6.4) 7.91, 8.89, 9.3,
9.63, 11.1, 17.8, 18.6, 22.2, 35.6, (42), 53.5. 

There was an additional group of longer cycles related to Dewey's group by a
ratio 5. Specifically Dewey's 1.11, 2.22, 4.44 and 8.88 year cycles are echoed
by a series of solar cycles of period 11.1 and 22.2 years and others. These
groups with many ratios of 2 and 3 an an occasional 5 and 7 ratio are exactly
what is predicted by the harmonics theory.

In the early to mid 1900s there was great interest in cycles from scientists and
business people alike and the Foundation for the Study of Cycles had many
eminent people serve on its board. This is not common knowledge as cycles
research is not generally seen as a topic of study but rather there are many
small pockets within the different branches of human knowledge. There are
some  fascinating  connections  between  these  different  fields  that  remain
unconnected until people study cycles in their own right.

Dewey put forward some principles regarding cycles. Remember that the FSC
had collected information on hundreds of time series and found thousands of
cycles and cycles reports. He was a cautious and careful man so when he says
that everything that has been studied has cycles in it  we really need to
listen. We should also take notice of his final conclusion that this pattern of
cycles exits beyond the earth and  The Case for Cycles paper by Dewey is
recommended as a summary of cycles knowledge in the 1960s:
http://www.cyclesresearchinstitute.org/cycles-general/case_for_cycles.pdf

http://www.cyclesresearchinstitute.org/cycles-general/case_for_cycles.pdf


I came after Dewey I had arrived at the same conclusion as had a number of
other  cycles  researchers.  Contemporary  with  Dewey,  was  Russian  cycles
researcher  Alexander L Chizhevsky. He made very wide ranging studies and
also  arrived  at  the  conclusion  that  these  cycles  were  forces  in  the  wider
Universe which he expressed poetically as:

"Life is a phenomenon. Its production is due to the 
influence of the dynamics of the cosmos on a passive 
subject. It lives due to dynamics, each oscillation 
of organic pulsation is coordinated with the cosmic 
heart in a grandiose whole of nebulas, stars, the sun 
and the planets." 

Harmonics Theory is not an alternative to existing fundamental theories but
rather a new domain. General Relativity and Quantum Mechanics apply within
a reasonable number of orders of magnitude of the two limits on the upper and
lower left as seen in the following diagram. Harmonics Theory works off the
right edge and applies throughout the entire diagram.

It is essentially about cycles periods and wavelengths, but because the other
two  limits  introduce  diagonals  may  also  be  about  mass  or  energy.  At  the
quantum  scale,  mass/energy  is  directly  related  to  frequency  while  at  the
relativity limit there is an inverse relationship.

In  the  case  of  Big  Bang  Cosmology,  there  are  many  contradictions  with
Harmonics Theory which finds the Universe to be much larger and considerably
more ancient. Harmonics Theory has many more successful predictions than
Big Bang Theory.



“Insofar as cycles are meaningful, all science that has
been developed in the absence of cycle knowledge is 
inadequate and partial. Thus, if cyclic forces are real, 
any theory of economics, or sociology, or history, or 
medicine, or climatology that ignores non-chance 
rhythms is manifestly incomplete, as medicine was 
before the discovery of germs.”

  –  Edward R. Dewey (1967)

I have put forward the reasons for proposing the harmonics theory. Patterns of
cycles periods with many ratios of 2 and 3 were discovered independently by a
number  of  researchers,  and  Dewey  especially  catalogued  and  documented



numerous instances. The recognition that non-linear systems could explain the
pattern lead to the single axiom of the theory:

The universe consists of a standing wave 
which develops harmonically related waves, 
and each of these does the same.

It is to be understood that the Universe consists of a single medium which
supports  non-linear  waves  and  that  everything  that  we  observe  is  a
manifestation of these waves and their interactions. Some will prefer to think
of  this  medium as  the  elctromagnetic  field  and  others  of  an  all  pervading
aether who's properties translate to Maxwell's equations. Local acceleration is
electric force. Local rotation is magnetic force and so on.

There  are  waves  of  many  wavelengths  from  Universal  size  down  through
atomic  particle  wavelengths  which  are  to  be  understood  as  the  Compton
wavelengths  of  the  particles.  There  are  waves  that  correspond to  electron
orbitals, atomic bond lengths, cell spacings, as well as spacings of astronomical
objects. The presence of these waves will be clearly demonstrated many times
in what follows. There are many weaker waves between the obvious strong
waves, so much that the spectrum may look a lot like 1/f or 1/f^2 noise.

I have calculated the stronger harmonics out to beyond 10^50 and these are
available as a download from my web site at http://ray.tomes.biz/comb7t9.zip

Using a list of common cycles in the range about 600 million to 0.1 years and
correlating the predicted pattern to the observed pattern there is an extremely
good fit for a Universal cycle period of 1.4821824*10^23 years as shown in
the graph below.

This period is 10^13 times longer than the age of the Universe in Big Bang
cosmology. Therefore Big Bang and Harmonics Theory cannot both be correct.

http://ray.tomes.biz/comb7t9.zip


Based on this period and using the predicted pattern of harmonics it is possible
to calculate the expected cycle spectrum of the Universe. It should be born in
mind that this is a global prediction and that locally the harmonics that are
closely related to strong waves in the vicinity will dominate compared to other
waves. Below a period of about 1 month I have not been able to continue the
linkage  of  prime  ratios  between  strong  cycles.  There  are  groups  of  other
harmonically related cycles such as 160, 80, 6 and 3 minutes and others on
down to atomic cycles, but these remain as islands not linked to the longest
cycles. This remains a problem which can be remedied by two possible events.

Firstly the examination and reporting of cycles throughout the entire spectrum.
Secondly theoretical advancement in the maths of harmonic calculation. It is
expected that spherical waves can be analysed and Taylor expansion series will
result.  These terms will  have additional  components  not  allowed for in  my
simple assumption of 1/h^k where k is a constant.

The following table shows harmonically related cycles in the range mentioned
above. This includes Dewey's table based on 17.75 years (17.79 years here)
and ratios of 2 and 3. It also includes other groups at ratio 7 below and ratio 5
above that group. Let us examine some of these groups of cycles as reported
by scientists in the literature.


