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I. INTRODUCTION 5

VITA THEODOR LANDSCHEIDT I. INTRODUCTION

Theodor Landscheidt was born in Bremen in 1927. He studied philosophy, 
law, and natural Sciences at the University of Goettingen where he earned his 
doctorate. He was, until his recent retirement, a West German High Court 
judge. He is the Director of the Schroeter Institute for Research in Cydes of 
Solar Activity, ahd is on the board of directors of the International Committee 
for Research in Environmental Factors at the Free University of Brussels. He 
has been elected a member of various German academies and of the American 
Geophysical Union.

Since 1974 Landscheidt has made long-range forecasts of energetic solar 
eruptions and geomagnetic storms. When checked by astronomers and by the 
Space Environment Services Centre, Boulder, Colorado, his predictions have 
been shown to have a quality better than 90%. He successfully forcast the end 
of the Sahelian drought and has correctly identified the turning points in 
various economic cycles.

Special publictions dealing with research in cycles:

Landscheidt, T. (1976): Beziehungen zwischen der Sonnenaktivitaet und dem 
Massenzentrum des Sonnensystems, Nachrichten der Olbers-Gesellschaft 100,2-19

Landscheidt, T. (1980): Saekularer Tiefpunkt der Sonnenaktivitaet, Ursache einer 
Kaelteperiode um das Jahr 2000?, Jahrb. d. Wittheit zu Bremen 24, 189-220

Landscheidt, T. (1981): Swinging Sun, 79-Year Cycle, and Climatic Change, J. interdisc. 
Cycle Res. 12, 3-19

Landscheidt, T. (1983): Solar Oscillations, Sünspot Cycles, and Climatic Change, in 
McCormac, B. M., ed.: Weatherand Climate Responses toSolar Variations, Colorado 
Associated University Press, Boulder, pp. 293-308

Landscheidt, T. (19$4): Cydes of Solar Flares and Weather, in Moemer, N. A. and 
Karlen, W., eds.: Climatic Changes on a Yearly to Millenial Basis, D. Reidel 
Publishing Company, Dordrecht, pp. 473-481

Landscheidt, T. (1984): Funktionen kosmischer Organismen: Schwingungen der Sonne 
und irdische Resonanzen, in Resch, A., ed.: Geheime Mächte, Andreas Resch 
Verlag, Innsbruck, pp. 37-130

Landscheidt, T. (1986): Long Range Forecast of Energetic X-Ray Bursts Based on Cycles 
of Flares, in Simon, P. A., Heckman, G., and Shea, M. A., eds.: Solar-Terrestrial 
Predictions: Proceedings of a Workshop at Meudon, France, June 18-22, 1984, 
National Oceanic and Atmospheric Adminstration, Boulder, pp. 81-89

Landscheidt, T. (1986): Long Range Forcast of Sunspot Cycles, in Simon, Heckman, and 
Shea, pp. 48-57

Landscheidt, T. (1986): Cyclic Distribution of Energetic X-Ray Flares, Solar Physics 107, 
195-199

Landscheidt, T. (1987): Wir sind Kinder des Lichts - Kosmisches Bewusstsein als Quelle 
der Lebensbejahung, Verlag Herder Freiburg, Basel, Wien

Landscheidt, T. (1987): Long Range forecasts of Solar Cycles and Climatic Change, in 
Rampino, M. R., Sanders, J. E., Newman, W. S., and Koenigsson, L. K., eds.: 
Climate History, Periodicity, and Predictability, van Nostrand Reinhold Company, 
New York, pp. 421-445

Landscheidt, T. (1988): Solar Rotation, Impulses of the Torque in the Sun's Motion, and 
Climatic Variation, in press for Climatic Change.

The mass-man of our age, so aptly described by Josö Ortega y Gasset in "The 
Revolt of the Masses", is dominated by the prindples of mechanistic 
niaterialism. This anachronistic view of life was au fait with the world view of 
the exponents of Science in the 19th Century which looked at the universe as 
a mechanical device, an assembly of separable parts subject to local effects 
caused by local interaction. Meanwhile, the avant-garde of sdentists has 
overthrown these local theories that split the world into separated parts which 
can only be influenced by their immediate environment. The new 
Hiterpretation of the Einstein-Rosen-Podolsky paradox and the violation of the 
Bell inequality provide irrefutable evidence of the inseparability and non- 
locality of the fundamental processes in the universe.1 This epochal 
achievement in the history of human knowledge has not yet been valued 
appropriately. There are even sdentists that have never heard of Bell's 
theorem and those sophisticated experiments that prove its violation. All 
experts, however, agree on its paramount importance in the history of 
Science.2

The unanimous message of mystics of all ^ges that all entities in the universe 
are interconnected and constitute an indivisible whole 3 is proven now by 
Ur*equivocal physical experiments that have been replicated again and again.4 
Brom this undeniable unity, connectedness, and inseparability follows that 
any action or configuration in any distant pait of the universe can influence 
Processes in the solar System inhabited by man. This is also valid for the 
^terrelations of Sun and planets within the solar System and espedally the 
Barth's Connections with other cosmicbodies in the solar System environment.

To look at the solar System and its constituent parts as a whole that embraces 
a complex web of holistic interrelations, is a premise of traditional astrology, 
Miich seemed antiquated, but tums out to be trend-setting. Thus, it appears 
Promising to subject the astrological thesis of an influence of celestial bodies 

the Earth and life on its surface to a new test. The quality of the astrological 
b°dy of theses matches the holistic results of modern research, as it represents 
the archetype of an integrating sdence. Astrology of this brand was a historical 
reality in the era of Kepler, Galileo and Newton. It is well known that Kepler 

both an astrologer and one of the Creative founders of modern Science. 
Book IV of his principle work "Harmonics Mundi" with the heading "Book 
°n Metaphysics, Psychology, and Astrology" is evidence of this, as well as his 
Papers "De fundamentis astrologiae certioribus" and "De Stella nova". Those 
Who pretend that Kepler was not really engaged in astrology should read these 
^ritings.

Galileo, the other master scientist, was also an astrologer. Figure 1 from 
yWen Gingerich5 shows on top a drawing of the Moon made by Galileo after 
h,s construction of an astronomical telescope in 1609. On the same page is the 
start of a horoscope he cast for Cosimo II di Medici. This concurrence is typical 

the holistic approach of Kepler and Galileo. They did not talk about 
lrtterdisdplinary research,they lived it. Kepler was not only an astronomer and 
astrologer, but also a meteorologist, mathematidan, harmonist, philosopher,
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Figurc 1: Evidence of Galileo's interdisciplinary work uniting astronomy and astrology: on the same page a drawing 
of the Moon oberserved by means of Galileo's new astronomical telescope and the start of a horoscope he cast for 
Cosimo II di Medici.

theologian, and mystic. Newton, last but not least in this trinity of Creative 
scientists, wrote much more papers on alchemy, theology, and metaphysics 
than on physics and mathematics.6 In hundreds of nights, spent in his 
unhealthy alchemic laboratory, he searched for the noumenal light, bearer of 
Hfe and mind, quite different from the phenomenal light he dealt with in his 
°ptics.7 Kepler, Galileo, and Newton integrated the knowledge of their age. 
This was a necessary condition of their creativity.

In our days, astrologers and scientists do not live up to their great 
predecessors who initiated a new age in Science. There are few exponents who 
coalesce astrological views and modern scientific knowledge to create new 
Paradigms. Most scientists do not realize that their findings confirm 
fundamental astrological ideas, and most astrologers do not see that Creative 
scientists transgress the frontiers of traditional astrological knowledge. In our 
time, astrology's faculty to integrate diverging fields of knowledge is merely 
a dormant potentiality. Faint-hearted astrologers timidly defend the old saying 

as above, so below" in reducing it to a mere analogy, whereas scientists like 
the dynamic Systems theorist Erich Jantsch8 and the Nobel-prize recipient Ilya 

rigogine9 boldly claim that there is interdependent coevolution of 
^■crocosmic and macrocosmic structures regulated by homologous principles 
which go back to common cosmic roots that converge in the cosmic-egg phase 

our universe. Even Operations research, a rather practical field of 
uowledge, follows the basic rule that the behaviour of any part of a System 
as some effect on the System as a whole. The application of such rules, 
°Wever, is restricted to the narrow limits of human activity in society, 

technology, and economy. Scientists lack the boldness of astrological 
^agination that could stimulate a projection of basic insights upon the 

’mensions of the solar System, the realm of Sun, Earth, and planets that 
u^duced Creative ideas in Kepler, Galileo, and Newton. The result of the 
exPeriments sliggested by Bell's theorem begs for a new synthesis that 
’ntegrates fundamental astrological ideas and modern scientific knowledge.

Thus, let us try such a new kind of genuine interdisciplinary approach. It 
yield intriguing results which show that Sun and planets function like an 

Jutricate organism regulated by complex feed-back loops. The Sun that makes 
e Planets revolve around its huge body, is again influenced by the giant 

P anets Jupiter, Saturn, Uranus, and Neptune that make it revolve around the 
c°mrnon centre of mass of the solar System. This very irregulär motion 
regulates the Sun's varying activity which again influences the planets and so 

This feed-back loop will be revealed by deciphering a kind of Rosetta stone 
y Planetary forcing. We shall come to know how the tidal planets Mercury, 

erujs, Earth, and Jupiter and the giant planets cooperate in regulating or 
Of° . ating essential features of the Sun's activity: the former by special effects 

tide-generating forces and the latter via the Sun's oscillations about the 
utre of mass. And Jupiter, this massive planet just below the level of a binary 

^ar' -S ^etween both groups; it is the only planet involved in both
nct’ons, thus playing a central part.

ccordingly, special Jupiter configurations, that will be described in detail, 
s °Ve to be related to variations in the Sun's rotation, the incidence of energetic 

ar eruptions, geomagnetic storms, variations in the ozone column in the
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Earth's atmosphere, rainfall, temperature, rise and fall in animal populations, 
economic cydes, interest rates, stock prices, variations in the gross national 
product, phases of general instability, and even historical periods of radical 
change and revolution. In addition, consecutive Jupiter configurations 
constitute long-tenn cydes the harmonics of which point to short-term cycles 
that appear in various time series of solar-terrestrial events. The most 
significant harmQnics form ratios that reflect consonances and even the major 
perfect chord in musical harmony. This new predse realization of the 
Keplerian "music of the spheres" makes it possible to "compose" predictions 
of the Sun's activity and its terrestrial response. Such forecasts have been 
checked by sdentific institutions and reached a high level of reliability. Details 
of these data will be presented as well as the foundations on which they are 
based , so that the reader can judge for himself the dependability of the new 
results.

H. EXAMPLE AVAILS TEN TIMES MORE THAN PRECEPT

Samuel Smiles was convinced that example is one of the most potent of 
Histructors, though it teaches without a tongue. Here is such an example which 
demonstrates the fertility of a new kind of multidisdplinary approach that 
^tegrates mathematical, physical, astronomical, biological, economical, 
Psychological, sociological, harmonical, and astrological knowledge in a 
Slmple, but enlightening way and thus reflects the unity and connectedness 
of our world as proven by the violation of Bell's inequality therom:

1- FEED-BACK LOOPS, AN ARCHETYPE OF MORHOGENESIS 
ft has been mentioned already that Sun and planets form complex feed-back 
°ops. Figure 2, the lithograph Drawing Hands by Maurits Cornelis Escher, is 

a representation of such feed-back Systems. A left hand draws a right hand, 
'vhile at the same time a right hand draws a left hand. Levels which are 
ordinarily seen as hierarchical - that which draws and that which is drawn - 
jutii back on each other, creating a tangled hierarchy. According to Douglas 
^ofstadter10 such stränge loops are at the core of creativity. The solar System, 
J°o, embodies feed-back loops of this kindr The Sun, the centralbody and main 
Ofce in the System, looked at as being in a-higher hierarchical position, is in 

l*s turn influenced by the seemingly inferior planets that make it osdllate 
ar°und the common centre of mass and regulate its varying activity, which 
again influences the planets etc. As the planet Earth and its complex surface 
eatures are also involved in this cyclic entanglement of feed-back loops, the 
^Id of these intricate processes is beyond imagination. Even human creativity 
Seems to be involved. Enlightenment in artists, sdentists, or mystics that 
^anifests itself in acts of creation concurs with solar light emanations released 

y energetic solar eruptions.
This may seem inconceivable to some readers, but seemingly simple 

ynamic Systems that comprise loops or cydes do not necessarily possess 
S1ITlple dynamic properties. Even extremely simple mathematical models of 
n°n-linear dynamic feed-back Systems provide surprising evidence of 
^nfathomable structural complexity. Take an initial number, the seed, square 

and add a constant. Feed the result, the Output, back into this functional 
Pr°cess as new input. Do this over and over again to see if some pattem 
Berges. The respective Output values, when plotted in the plane of complex 

^umbers, reveal the existence of so-called "attractors" that reign over separate 
nniains into which they attract spedal Output. Such attractors at zero and 

ntiruty, for instance, could represent the polar tension created by the 
tagonistic qualities concentration and dissipation. Surprisingly, this 
scloses a hidden connection between feed-back loops or similar cyclic 

b atures and centres of polar tension diametrically opposite in nature. At the 
°Undary between the realms of competing attractors, where their influence 
Pproaches zero as a limit, wonders of creativity emerge, pattems delicately 

POised between Order and chaos. Computers can be converted into a kind of 
croscope for viewing such boundaries. Figure 3 shows an example of a 
Cr°scopic boundary pattem made visible by H. O. Peitgen and P. H.
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Figure 2: The lithograph "Drawing Hands'' by Maurits Comelis Escher - a representation of "stränge loops" which 
according to D. Hofstadter create a tangled hierarchy. The Sun and the planets embody such a feed-back System.

cOni ® 3: Boundary pattem, called Julia set, elaborated by H. O. Peitgen and P. H. Richter. Julia sets carry incredibly 
In ho T d^namics emerging from boundaries between domains of antagonistic attractors that compete for influence. 
disOr i er re8*ons with polar tension transition from one form of existence to another takes place: from Order to 
bouIlc|er' rna8ne*ic to non-magnetic state, or however the opposite entities are to be interpreted that meet at the

Richter." Mathematically expressed, it is a Julia set; Peitgen and Richter call it 
seahorse tail. It winds down and down, going on forever. There is infinite 
regression of detail. The large tail encompasses complete smaller seahorses 
that show different features, thus representing a wealth of explicit forms.

One of the peculiar things about the boundary is its self-similarity. If we 
look at any one of the fractal corners or bays, we notice that the same shape 
is found at another place in another size. An arbitrary piece of the boundary 
contains all the essential structure of the whole boundary. The boundary is 
invariant under this transformation.12 This mathematical theorem was 
expressed by Gaston Julia and Pierre Fatou as early as 1919. It supports an 
astrological thesis, the dictum of the Emerald Tablet: "Quod est inferius, est sicut 
quod est superius. Et quod est superius, est sicut quod est inferius, ad perpetranda 
miracula rei unius”: As below, so above, as above, so below; this accomplishes 
the wonders of oneness.

th^ Core t^ose creative patterns that grow out of the boundary region 
Cej]le ex’sts a central form that represents the implicit Order as we find it in 
p nuclei. Zooming in for a close Computer look discloses it. It is shown in 
s^Ure 4 elaborated by Peitgen and Richter.13 Mathematicians call it Mandelbrot 
c atier its discoverer. It regulates the form of Julia sets and thus may be 
^nsidered as a pre-image of central regulation. The proportions of the 

andelbrot set provide a wealth of clues to musical harmony including the 
a]or perfect chord. It will be shown in a later chapter that even the ratios of 

isarrn°nics of cosmic cycles are precisely reflected in this core structure. There 
^^^ematical proof that all Mandelbrot sets that emerge in the universe of 

c°rnplex plane are interconnected, though there is an infinity of them. 
erything is held together by extremely thin lines. Thus the infinite set of 

intpd^tirot sets may viewed as a pre-image of the unity of all core structures 
b universe, a special reflection of the wholeness of the universe proved 

y '■ue Violation of the Bell inequality.
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Figure 4: Mandelbrot set, elaborated by H. O. Peitgen and P. H. Richter, which Controls the structure of a wealth 
of diverse Julia sets. According to Peitgen and Richter it reminds of the genetic Organisation in higher organisms. Its 
proportions express consonant intervals in musical harmony and the major perfect chord.

2. THE HALLMARK OF ALL BORDERLINE PHENOMENA: INSTABILITY 
AND ABUNDANCE OF FORMS

Those boundaries that separate the realms of antagonistic attractors that 
compete for influence are a model of reality. They represent the qualities of 
the phase boundary between magnetism and non-magnetism, laminar flow 
and turbulent flow, cyclicity and non-cyclicity, order and chaos etc. Because 
of its fractal character the border is infinitely long. By definition, it has 
infinitesimal width. Thus, its sensitivity is such that the stroke of a butterfly's 
wing can change the fate of macrocosmic Systems, as the meteorologist E. N. 
Lorenz put it. This is why we do not know whether the solar System will 
continue to be stable or not. An infinitesimal difference in the initial conditions 
not accessible to calculation could lead to the dissolution of order in the 
planetary System. The physicist and mathematician Henri Poincare provided 
evidence of this as early as the end of the 19th Century.14 A wealth of 
boundaries with such qualities is to be found in the solar System. This refutes 
the offen repeated argument against astrology that the energy level of any 
planetary influence is much too low.

It is inherent in the conditions of emergence of boundaries that their Creative 
Potential is irresolvably linked to instability. However, it is just this instability 
lr> dissipative Systems far from the state of thermodynamical equilibrium 
which, according to Ilya Prigogine, Hermann Haken,15 and Erich Jantsch, can 
lead to a spontaneous formation of new structures out of germs of gestalt or 
even out of chaos. If there is a boundary transition from one polar quality to 
the opposite one, instability will arise, but new patterns will emerge too. Our 
hnowledge of the prototypal quality of boundaries can help us to judge the 
function of special boundary States and transitions properly. This for example, 
aPplies to zero phases in cycles, critical days in biorhythms, the boundary 
between consciousness and subconsciousness, the transition from waking to 
sleeping with its Kekule-effects, Creative acts of artists, eureka moments, 
tt'ystic experience, birth, death, the balance in mathematical formulae, and 
‘nterdisciplinary research. Mesocosmic man lives just on the boundary 
etween the realms of the attractors microcosmos and marcrocosmos. This 

explains man's instability, the dominant quality of all borderlines between 
chuos and order, but also the unfathomable depths of man's creativity and 

estructiveness. A crisis in the development of individuals or collectives is 
^gain a boundary state. The Swiss writer Max Frisch put it thus: a crisis could 

e Productive if only the tang of catastrophe would be taken from it.
The Earth's surface and the wealth of fractal structures growing out of this 

Slr>all boundary region is a further example. Such spherical surfaces are most 
■oteresting. Kepler thought them to be a perfect Symbol of God's Creative 
Unctions. Surfaces of material spheres are phase interfaces where symmetry 
reaking occurs; the invariance of vertical translation relative to the surface is 

n° longer valid.16 New structures can emerge. The Sun's surface, too, shows 
SUch boundary qualities. It separates the realms of two competing attractors: 
°ne that represents contraction and transforms dying suns into neutron stars 

even black holes, and another one that represents expansion and dissipating 
c c Ration. The borderline between these realms, the Sun's surface, shows the 

^hibutes of all boundaries: instability and a wealth of structures. The complex 
terns of solar activity - sunspots, faculae, prominences, eruptions, and 

res ~ anse from the Sun's thin, unstable surface layer. As will be shown, 
ls surface activity is linked up with the Earth's surface activity. This is 
Sather a Connection between two boundary regions in the defined sense.

has been shown at international Conferences of astronomers, 
in h^s’c’sts' and climatologists, but also at astrological research Conferences 

°nclon, that impulses of the torque (IOT) in the Sun's irregulär oscillations 
°ut the invisible centre of mass of the solar System, induced by the giant 

c nets, regulate the incidence of energetic solar eruptions and their terrestial 
P°nse.17 Details will be given in a later chapter. Strong impulses of the 

r9ue occur when the Sun's centre, the centre of mass, and Jupiter, the 
ghty centre of the world of planets, are in line. These heliocentric 

phQUnC^°nS JuP*ter ar,d the centre of mass again are a boundary 
üj? lonienon. They mark a zero phase in the Sun's motion about the centre 
anc^ass' ’n which the torque acting on the Sun reaches zero, changes sign, 
fr C sh°ws a more or less sharp increase in the new direction. The Sun changes 
°ni approaching the centre of mass to receding from it or vice versa. Just this
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boundary phenomenon releases instability together with a wealth of new 
pattems in the Sun's surface that is followed by corresponding effects in the 
Earth's surface region. These terrestrial responses, that will be dealt with in 
detail in another chapter, ränge from geomagnetic storms to abundance in wild 
life and economic change.

3. VARIATIONEN WILD LIFE ABUNDANCE, A PARADIGM OF 
TERRESTRIAL EFFECTS OF SOLAR SYSTEM BOUNDARY EVENTS

Now we are ready to make an interesting point in our example. Figure 5, after 
Edward R. Dewey,” shows the cyclic Variation in Canadian lynx abundance 
for the years 1735 to 1969. The data are based on records of the offerings of 
lynx skins by trappers, particularly to the Hudson's Bay Company. As the 
efforts of trappers to eam a livelihood are fairly constant, biologists feel that 
the records of skin offerings constitute a rather reliable index of the abundance 
of lynx. The Ordinate axis in Figure 5 indicates the yearly number N of offered 
lynx skins. Flat triangles mark the epochs of conjunctions of Jupiter with the 
centre of mass. These epochs show an obvious connection with extrema in the 
lynx abundance. The pattem, however, is rather complex. There are longer 
periods with epochs that coindde with peaks, as before 1789, other protracted 
periods with epochs that concur with troughs, as after 1867, and phase jumps 
from minima to maxima as before 1823 and 1867. Such phase changes appear 
in almost all time series of solar and terrestrial data and are thought to pose 
intricate questions. The first three arrows in the plot point to periods of 
instability resulting in phase jumps that started about 1789,1823, and 1867. 
Even these periods of change show a distinct pattem: the epochs of Jupiter 
conjunctions on the left of the respective arrows always coindde with a 
maximum in lynx abundance, whereas the epoch on the right concurs with a 
minimum. This regulär <=pattem of instabilities yields different results 
depending on whether the foregoing epochs of Jupiter conjunctions go along 
with maxima or minima in the time series. Only the instability event starting 
in 1933 resulted in a different pattem: there was no phase change, but an 
anomalous period with very small numbers of lynx and poor variations in the 
abundance.

Fortunately, our knowledge of the fundamental quality of boundaries, 
derived from mathematical feed-back cydes and physical phase transitions, 
when combined with astronomical facts and astrological imagination, enables 
us to explain and predict such instability events. The centre of mass of the 
solar System is an attractor as defined above. Hermann Haken, the founder of 
synergetics, a new disdpline dealing with nonequilibrium phase transitions 
and self-organization in physics and biology, has focused attention on 
profound analogies between completely different Systems when they pass 
through an instability and then build up new macroscopic spatio-temporal 
pattems. Haken explidtly States that the equations of celestial mechanics 
follow the rules of synergetics, and he stresses in addition that centres of mass 
of Systems of astronomical bodies play an important part in nonequilibrium
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phase transitions as they act as order parameters that function like attractors.19 
As has been shown already, the Sun's surface is a boundary in terms of the 
morphology of nonlinear dynamic Systems. Thus, it makes sense that the 
major instability events starting about 1789, 1823, and 1867, and later about 
1933 and 1968, occurred just when the centre of mass remained in or near the 
Sun's surface for several yeärs.

When the Sun approaches the centre of mass (CM), or recedes from it, there ”* 
is a phase when CM passes through the Sun's surface. Usually, this is a fast 
passage, as the line of motion is steeply indined to the surface. There are rare 
instances, however, when the inclination is very weak, CM runs nearly 
parallel with the Sun's surface, or oscillates about it so that CM remains near 
the surface for several years. Fixing the epochs of start and end of such periods 
involves some arbitrariness. The following definition is in accordance with 
observation and meets all requirements of practice: major solar instability 
events occur when the centre of mass remains continually within the ränge 
0.9 —1.1 solar radii for 2.5 to 8.5 years, and additionally within the ränge 0.8 
—1.2 solar radii for 5.5 to 10 years. The giant planet Jupiter is again involved. 
In most cases major instability events are released when Jupiter is stationary 
near CM.

The first, sharper criterion yields the following periods:

1789.7—1793.1
1823.6 —1828.4
1867.6 —1870.2
1933.8 — 1937.3
1968.4 — 1972.6
2002.8 — 2011.0

(3.4 yr)
(4.8 yr)
(2.6 yr)
(3.5 yr)
(4.2 yr)
(8.3 yr)

The first dedmal is only given to relate the results rather exactly to the criterion. 
The epochs of the onset and the end of the phenomenon cannot be assessed 
with such predsion. The sacond, weaker criterion yields periods which begin 
earlier:

1784.7 —1794.0 (9.3 yr)
1823.0 — 1832.8 (9.8 yr)
1864.5 — 1870.9 (6.4 yr)
1932.5 — 1938.3 (5.8 yr)
1967.3 —1973.3 (6.0 yr)
2002.2 — 2011.8 (9.6 yr)

Henceforth, the starting periods 1789, 1823 etc. of the first criterion will be 
quoted.

In case of major instability events that affect the Sun's surface and the 
inddence of features of solar activity displaying in this thin, sensitive layer, 
the instability seems to spread out in the planetary System and seize all events 
in time series that are connected with the Sun's activity. The instability pattem 
in the abundance of lynx is only one example of this effect. The rhythm 
induced by Jupiter conjunctions with the centre of mass, however, does not

rod Cyde of Atlantic salmon abundance after E. R. Dewey. The Ordinate axis indicates the catch of salmon per 
c°njuncti *n Canadian Restigouche Salmon Club 1880 to 1930. Flat triangles mark epochs of Jupiter-CM 
Thfe rela«>nS cons>stent connection with minima in the abundance is in phase with that of the Canadian lynx.
the period°n* was disturbed by phase anomalies, as there were no major solar System instability events during

3^0
Bd W any dfeturbances if there are no major instability events. Figure 6, after 
ord-^d Dewey,20 presents a cycle in Atlantic salmon abundance. The 

ate axis indicates the catch of salmon per rod per day in the Canadian 
80uche Salmon Club covering the years 1880 to 1929. Flat triangles 

Uj- .ate /he epochs of Jupiter conjunctions. The consistent connection with 
Ch' 9 ln a^un<^ance is in phase with that of the Canadian lynx and the 
ev^i u bu8 in Illinois. Calculations show that there was no major instability 

nt between 1880 and 1929.

^he 9 instabUity events seem to affect nearly everything in the solar System,
ihflu d° nOt °nty mafk himing points in long-term solar activity, but also 
reg ence Planets as a whole. Figure 7, after Malcolm G. McLeod,2' shows the 
preg°nse tbe secular Variation in the Earth's magnetic field. The upper curve
hia e?tS tbe bme rate °f change of the northem component of the field. The 
sUrr °Ies ma*k the starting epochs of periods of major instability in the Sun's 
°h th^ about 1933and 1968. The geophysicalliteratureisreplete withpapers 

e geomagnetic jerk around 1968.
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—-----------11. EXAMPLE AVAILS TEN TIMES MORE THAN PRECEPT______ 1$

4- CONJUNCTIONS OF JUPITER WITH THE CENTRE OF MASS, 
A COSMICINDICATOR OF TURNING POINTS IN ECONOMIC 
CYCLES

Human activity is involved too. Economy is an expression of such activity. 
^gure 8, after Samuel Benner and Edward R. Dewey,22 shows the ups and 
^owns in the U.S. pig-iron prices from 1834 to 1900. Flat triangles mark Jupiter 
°njunctions with the centre of mass. The fat arrow points to the boundary 

pVen^a* began in 1867 and resulted in a phase jump from minima to maxima.
Pochs of Jupiter conjunctions that before had been connected with troughs

* e Prices shifted to a connection with peaks. Incidentally, since 1954 all 
f . s in U.S. long govemment bond yields have coindded with epochs of 
en k COniuncti°ns and all valleys with phases in the middle between such 

p. s’ The next peak is to be expected about 1990-91.
of IaF*116 $ Presents the yearly percental Variation in the gross national product

. est Germany. Flat black triangles designate epochs of Jupiter conjunctions 
the centre of mass, while white triangles indicate second harmonics of 

of ik S fOrmeri by consecutive conjunctions. The fat arrow points to the epoch 
to te 1?aior ins^bility event initiated in 1968 when the center of mass began 
DaH m °r near ^un s surface for years. The corresponding change in the
e the percental Variation is obvious. Before this boundary event all 
sin i S Jupiter conjunctions and second .harmonics were related to sharp 
c e"Peaked maxima, whereas after the event Jupiter conjunctions were 
s ected with minima in the Variation of the gross national product, and 
Wh’f harmonics with broad maxima forming a double peaked plateau. The 
s e triangles that mark the epochs of second harmonics always point to the 
iyj .6 Position in the plateau, just before the second peak. The next major 
tha«9 event will not begin before the year 2002. Thus it is to be expected 

he pattem will be permanent in the current millenium.
je orecast can be read from the plot. In 1988 the growth will probably be 
^>"2%, in 1989 it could be negative, and in 1990, the epoch of a Jupiter 
ih 1 tanCti0n' h reach a minimum. The first, higher peak is to be expected
by ?n<* *be Position on the plateau near the second, lower peak, indicated
pro* white triangle, will be reached in 1994. The plots of the gross national 
8ho °ther countries might display somewhat different detäils. They 

be, however, in conformity with the basic pattem: connection of the 
TheeiIla Y*th the epochs of Jupiter conjunctions and phase jump around 1968. 
tj^ Nation to the epochs of Jupiter conjunctions might be masked by lags 
sho riifferent for different countries. The respective lags, however, 
of ju . show a consistent pattem with a change after 1968. A list of the epochs 
st*«* coniunctions with the centre of mass, the only prerequisite for such 

les' is given in Table 1.
g

‘ ^ÜLTIDISCIPLINARY FORECAST OF STOCK PRICES 
Varias •
aye i °ns ln stock prices, another very complex expression of man's activity, 
sig^ Sö ^n^uenced by solar instability events. This seems incredible at first 
^atur °Ut violation of Bell's inequality and the resulting oneness of all 

es of reality are taken seriously, there is no inconsistency in the
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Figure 8: Cycle in U .S. pig-iron prices 1834 to 1900 after E. R. Dewey. Flat triangles indicate the epochs of Jupiter-CM conjunctions. The fat arrow points to the starting epoch 1867 of a major

SU
N

-EAR
TH

-M
AN

: AM
ESH

O
FC

O
SM

IC
 O

SC
ILLATIO

N
S 

j 
--------------- 

EXAM
PLE

 AVAILS
 TEN

 TIM
ES M

O
R

E
 TH

 AN PR
EC

EPT

Figure 9: Yearly percental Variation in the gross national product of the Federal Republic of Germany 1951 to 1986. Flat black triangles designate epochs of Jupiter-CM conjunctions. White 
triangles indicate second harmonics of cycles formed by consecutive conjunctions. The fat arrow points to the starting epoch of the major instability event 1968 that changed the pattem of the 
relationship of Jupiter-CM constellations with extrema in the gross national product. The next minimum in this economic time series is to be expected in 1990.
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hypothesis that enhanced instability in the unstable boundary region of the 
Sun, the center of energy display and regulation, releases instability, too, in 
a peripheral feature in the Earth's unstable surface like man. It is imaginable 
that people involved in the sale and purchase in the stock market who are 
psychologically unsteady and plagued by unstable autonomous nervous 
Systems or honnones, might act differently from well-balanced, optimistic-- 
people. Experts acknowledge that a large part of variations in share prices 
cannot be explained by economic laws and facts.

Figure 10 after Edward R. Dewey23 presents percental deviations of U.S. ’ 
stock prices from the 9-year moving average trend for the years 1830 to 1942. 
Triangles point to epochs of Jupiter conjunctions. The fat arrows mark the 
epochs of major instability events beginning in 1867 and 1933. The same 
pattem emerges as in other time series: before 1867 the Jupiter conjunctions 
coindded with negative extrema in the deviations, whereas after the major 
instability event they concurred with positive extrema. After 1933, the starting 
epoch of the next boundary event, the pattem changed again, as was to be 
expected. The Jupiter conjunction in 1942 indicated a negative extremum 
instead of a positive one as before.

The tuming points of stock prices after World War II continued to match the 
Sun's phases of instability. Figure 11 is an Illustration of this. It presents the 
German share index published by the Frankfurter Allgemeine Zeitung 
(F.A.Z.). The rather complex connection with solar instability events requires 
some explanation. The pattems that emerge from instability and concomitant 
processes of dynamic self-organisation may be quite different, as they can be 
influenced by infinitesimal differences in the initial conditions. Thus, it seems 
natural that different time series that follow identical cyclic periods regulated 
by Jupiter conjunctions with the centre of mass, may show different phases 
when they have passed through an instability event. Even within the same 
time series it may occur that the ups and downs in the data show unexpected 
responses after periodscsf major instability. This depends on how many 
different phases can be realized in the cycle of a special time series. In most 
cases there are only two. The cycle of stock-prices, formed by consecutive 
Jupiter conjunctions, is more complex. It shows three different phase States: 
coincidence of epochs of Jupiter conjunctions with maxima, minima, or mean 
values in between, just in the middle of the curve ascending from minimum 
to maximum.

Such mean phases are designated in Figure 11 by small horizontal arroW 
heads. Before the start of the major instability event in 1968, marked by a large 
short pointer, the epochs of Jupiter conjunctions in 1951, 1959, and 1967, 
indicated by arrows, consistently coindded with respective mean phases in 
the ascending branch of the curve. This pattem changed after 1968. From then 
on the epochs of Jupiter conjunctions coindded with bottoms in stock prices- 
The respective epochs in 1970, 1974, and 1982 are again indicated by arrows- 
This pattem will be preserved until 2002, the epoch of the start of the next 
major instability event. Thus, the epoch of the next minor instability event, 
the conjunction of Jupiter with the centre of mass in 1990.3 (April 20, 1990)/ 
points to the coming tuming point where stock prices reach their bottom and 
begin to rise again. Such tuming points indicate a global trend that affects all
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unportant stock exchanges such that the average of their indices is a good 
^atch. The indices of individual stock markets may fall several months behind 

e exact date of the tuming point or show a premature release. Thorough 
owledge of the state of the special market of interest remains a necessary 

ition for making appropriate use of the fundamentalist tool offered here. 
Viart techniques alone are not sufficient to foresee major change. Black 
c on^ay/ the stock market crash on October 19, 1987, is evidence of this. A 

ination of expertise, chart techniques, and a general survey of the 
amental tuming points will yield more satisfying results than less holistic 

attemptsinthepast.
thQU^er analysis of the data in Figure 11 reveals that the fifth harmonic of 

cycles formed by consecutive conjunctions of Jupiter and the centre of mass 
Pri^S an *mPortant Part with respect to the detailed pattem of cycles in stock 

ces. There are two subcycles in the respective cycle that comprise two 
rrijlrna' marked in Figure 11 by vertical arrow heads, and an intermittent 
the*111111, *ndicated by a small arrow. The epoch of the first peak is at 1/5 of 
tro r?SPective length of the cycle of Jupiter conjunctions, the intermittent 
en k at and second peak before the final bottom phase at 3/5. The 
pr .can he calculated by means of a simple formula: first peak: epoch of 
of e . 8 Jupiter conjunction +1/5 length of cycle; intermediate valley: epoch 

Co*yunction +2/5 length of cycle; second’ peak: epoch of conjunction +3/5 
Wa^n C^C^e‘ F°r the years 1959 to 1982 the mean deviation from this pattem 

® -22 years; the Standard deviation reached <r= 0.18 yr.
e current cycle was initiated by the conjunction of Jupiter with the centre 

Co *Tlass on October 31, 1982 (1982.83), and will be terminated by the 
fjft^Unction on April 20,1990 (1990.3). The length of the cycle is 7.5 years. One 
aVer this length is 1.5 years. Accordingly, the first peak in the international 
irj in^e stock indices was to be expected in 1984.3, the intermittent valley 
that ’ 5 8' and secon<J peak üi 1987.3. In the case of vigorous hausses like 
in ^he roaring twenties and again after 1982, the two peaks grow together 
peak^Tk1^ °ne ascen<Jlng branch that reaches its top at the epoch of the second 
in o ^he intermittent valley becomes apparent only by a temporary reduction 

e Pace of rising. On this basis, a forecast was published in January 1986 
expü^nne^ down the turning point in the recent boom to 1987.3.2*“ It was 
fau stated that after this date the average of international indices would 
19g? to a bottom around 1990.3. Recommendation was given to seil before 
stOcK (end of April 1987). The mean of the indices of ten of the most important 
bey exchanges reached the tuming point in 1987.25. Those that walked 
Mond ” *n the bull market were shaken by the crash initiated on Black 

^strT phase state that emerges in cycles of stock prices is by no means 
ahoth M tO ^dices of shares. Figure 12, after Edward R. Dewey,24 presents 
Tbe Qer example, the rate of immigration into the U.S.A. from 1824 to 1950. 
point ^Inate a*s indicates smoothed percental deviations from trend. Large 
BefOr^rs mark the starting epochs of major instability phases in 1867 and 1933. 

the epochs of Jupiter conjunctions, designated by arrow heads, 
sUbje >.ed ^th extrema in the immigration rate. After 1867 this relation was 

ed to a change: the epochs went along with zero phases, intersections
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°f the curve with the x-axis that represents time. This pattem changed again 
er the major instability event starting about 1933.

6: B°RDERLINE PHENOMENA IN HISTORY, ART, AND SCIENCE
Thth^gP6^^ consteUation of Sun and planets that makes the centre of mass and 

oun's surface coalesce, is also reflected in the fields of sodology, art, and 
^ence. The years that followed 1789,1823,1867,1933, and 1968 were periods 

radical change and revolution, a break-down of old structures and the 
rgence of new forms and ideas. The following examples give an 

of f/ess*0n the tuming-point function of these epochs, a proper expression 
e basic quality of boundary effects as explained in the beginning:

Ab»ut 1789 to 1793:

Abou‘ 1823 to 1828:

Ab°ul 1867 to 1870:

Ab°ut 1933 to 1937:

Great French revolution; spread of modern democracy; 
first modern Constitution in U.S.A.; invention of 
lighting gas; Mozart, The Magie Flute.

Monroe doctrine; end of the Spanish empire in South 
America, Simon Bolivar; Greek war of independence 
against the Turkish rule; Decembrist conspiracy in 
Russia; non-Euclidian geometry; foundation of 
thermodynamic theory; Ohm's law in electridty; 
Brownian movement; first synthesis of an organic 
compound (urea) from inorganic substance; invention 
of steam locomotive, electromagnet, sewing machine, 
ship's propeller, and aniline dye; Beethoven, Ninth 
Symphony, Missa Solemnis; Schubert, Seventh 
Symphony.

Alaska bought by U.S. A.; nihilism in Russia; Karl Marx, 
The Capital; foundation of first Sodal Democratic Party; 
Maxwell's equation describing the interrelation of 
electric and magnetic fields; concept of periodic table of 
Chemical elements; Kekulä's concept of six-carbon 
benzene ring; invention of dynamo, spark-ignition 
engine, type-writer, rotary press printing, reinforced 
concrete; dynamite; impressionism in art.

Great economic depression, collapse of the world 
market; Stalin's dictatorship, forced collectivisation of 
agriculture; start of Japan's Far Eastem expansion; 
breakthrough of Hitler's national sodalism; Goedels 
revolution in logic; discovery of neutron, positron, 
meson, and heavy hydrogen; creation of electron- 
positron pairs from energy and vice versa; discovery of 
nucleic add in cell nudei; invention of television, jet 
engine, and electron microscope.
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About 1968 to 1972: Upheavals and rebellions of students all over the world; 
spread of hippies; Cultural revolution in China; six day 
Arab-Israeli war; new economic structures in 
Czechoslovakia, suppressed by Russian invasion; 
tuming point in Vietnam; space travel; astronauts on • 
the Moon; Glomar Challenger expedition, plate

* tectonics; first Aids infections; ecological movement; 
Gnostics of Princeton; Pop art.

The next major instability event will start about 2002 and last till 2011. This is 
an exceptionally long period. It is impossible to predict the details of its historic 
effects. But the basic quality of all boundary functions will be evident: the years 
past 2002 will prove to be another tuming point, a period of instability/ 
upheaval, agitation, and revolution, that ruins traditional structures, but 
favours the emergence of new pattems in sodety, economy, art, and sdence. 
Furthermore, the rhythm in terrestrial time series that shows a connection with 
the Sun's activity will change again. Perhaps people at the beginning of the 
third millenium will be better prepared to realize the dangers and chances of 
cosmic periods of change like these. Possibly, the holistic results presented 
here will contribute to such awareness.

7. SOLAR TORQUE CYCLES, PRECAMBRIAN CLIMATE, AND 
CLASSICAL ASTROLOGICAL CONJUNCTIONS

This is the end of our comprehensive example which demonstrates the fertility 
of a genuine holistic approach that integrates basic astrological ideas with 
modern sdentific knowledge. A single notion taken from the fields of 
mathematics and physics, a simple model of feed-back loops or cydeS/ 
seemingly infinitely apaö from astrological views, when looked at in an 
unbiased multidisdplinary way, has been shown to yield new results that 
profoundly change our perspective. Critics may object that impulses of the 
torque (IOT), even if initiated by conjunctions of Jupiter and the centre of mass/ 
show no relation to traditional astrological constellations. But actually 
conjunctions and oppositions of the giant planets play a vital part in the Sun's 
irregulär motion about the centre of mass (CM). The Sun reaches extreme 
positions relative to CM when traditional constellations are formed by Jupiter1/ 
Saturn, Uranus, and Neptune. When Jupiter on one side of the Sun is ir* 
Opposition to Saturn, Uranus and Neptune on the other side, the Sun's centre 
and the centre of mass CM come together, whereas the two centres reach their 
greatest distance when all of the four giant planets are in conjunction. The 
synodic cyde of Jupiter and Saturn with a period of 19.86 years and cydes of 
double (39.72 yr), fourfold (79.44 yr), eightfold (158.9 yr), and 16-fold (317.8 
yr) length are of paramount importance in solar torque cycles. They eveti 
appear in the solar cycle in Precambrian time, 680 million years ago, derived 
from records covering more than 16.000 years. According to G. E. Williams29 
the so-called "Elatina cyde" of solar activity, that shows a strong relation, toO/ 
with climatic cyclidty, has an average duration of 314 years. This is near to the 
16th subharmonic (317 yr) of Jupiter7 s and Satum's conjunction cycle. The 

arrnonics of 79 and 157 years in the "Elatina cycle" match the fourth (79 yr) 
an 8th (158 yr) subharmonic of the synodic cyde of Jupiter and Saturn.

A further classical constellation, the triple conjunction of Jupiter, Saturn, 
"El UranUS/ Perioc* which is 317.7 years, is immediately related to the 

atina cycle" and together to torque cydes. As will be shown, one of the 
°st important torque cydes has a mean period of 13.3 years. It can be derived 

jjOni the conjunction cydes of Jupiter and Neptune (12.8 yr) and Jupiter and 
toranus (13.8 yr). The mean of both synodic cydes (13.3 yr) matches just the 
"J3U.e of this length. Interestingly, the remaining harmonics of the 

atina cycle" of52,63, and 105 years can be derived from the 13.3-year torque 
e- They are near its 4th (53 yr), 5th (66 yr), and 8th (106 yr) subharmonic. 

co ar.e many ot^er relations that connect traditional astrological 
shQS^e^a^OnS t°rclue cycles, solar activity, and terrestrial effects. This 
of 'kc fraditional astrology had hands on something, the predse contours

hlch/ however, can only be worked out by unprejudiced investigations 
sh ?aake interdisdplinary use of modern means of research. Astrologers

°uld follow the respective pieces of advice given by H. Eysenck.25*
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III. PREDICTIONS OF SOLAR ERUPTIONS BASED ON PLANETARY 
CONSTELLATIONS

The extensive example presented in the initial part of this monograph was 
intended to give a first survey of the advantages of a holistic approach and the 
new kind of multfdisciplinary techniques that integrale basic astrological views 
and modern sdentific knowledge. In the following part, a body of evidence 
will be presented that supports the fundamental astrological concept of the 
influence of planetary constellations on terrestrial phenomena. It is shown 
how planets modulate the Sun's variable activity and thus indirectly influence 
diverse effects of solar-terrestrial interaction. These Connections were tested 
by long-range predictions of solar activity and related terrestrial events 
checked by astronomical and geophysical institutes. John Addey's dictum 
"that astrological effects can be best understood in terms of cosmic periods 
and their harmonics", is substantiated by cyclic pattems formed by 
consecutive conjunctions of Jupiter with the centre of mass of the solar System- 
Such cycles and their harmonics emerge in time series of the Sun's rotation, 
energetic solar eruptions, geomagnetic storms, and weather. The abundance 
of wild life and economic cycles have already been dealt with in the 
introductory part.

The dependability of the forecasts in question, that were based on planetary 
configurations in the solar System, forms a sharp contrast to what sdentists 
think of predictions based on planetary constellations. At the Fifth Astrological 
Research Conference, "Exploring Astrology", held in London on November 
22 - 23, 1986, the critic Geoffrey Dean was engaged in spreading "bad news 
for astrologers", as he put it. In his paper "Does Astrology Need To Be True?" 
he covered the same topic. He espedally dealt with surveys of astrological 
predictions that proved §J>urious: "What most surely appears ... is the 
perfect inanity of the astrological undertaking . . . what was announced did 
not happen, what happened was not announced." Geoffrey Dean, too, 
reviewed his own analysis of J. H. Nelson's daily forecasts of shortwave radio 
quality based on heliocentric planetary positions. With respect to his evidence 
that Nelson's relatively simple technique did not work he conduded: "Yet for 
30 years Nelson was convinced he saw a correlation that in fact did not exist. 
So we should not be surprised that astrologers, working with generally vaguer 
events and far more complicated techniques, can see correlations even if none 
actually exist." Eventually, Geoffrey Dean stated: "The astrologers' response 
to these five surveys, which are the only ones I know of, has not been to 
generate surveys of their own. Instead there has been either silence or brusque 
dismissal. . . " 26

This Statement is not true, and Geoffrey Dean knew well that it was not in 
accordance with facts. He was present at the Second Astrological Research 
Conference, London, November 28/29,1981, when the positive yield of long 
ränge forecasts of energetic solar eruptions and their terrestrial effects was 
presented that was based on constellations of planets. These results were 
reviewed in a Conference report in Correlation26* and thoroughly explained in 
papers published in proceedings of international sdence Conferences and

^esQl* of yeariy forecasts of energetic solar X-ray bursts equal to or greater than dass X2 (black triangles) 
n events (white triangles) for1979 to 1981. Out of 29 events observed, 27 fit the periods of predicted activity.

and ash’ological joumals.27 Geoffrey Dean cannot argue that 
ij0.i ,c^ons of solar activity, even if based on planetary constellations, have 

to do with astrology. He explidtly holds that the hypothesis of a 
^arthm°dtoation toe Sun's activity and an indirect influence on life on 
he . w°uld be entirely compatible with astrological tradition.28 This is why 

worthwhile to write a critical analysis of the forecasts of 
^yhvave radio quality by John H. Nelson.29

Conf1116 13 shows the result presented at the Second Astrological Research 
Pub]jerence* The f°recasts to question, covering the years 1979 to 1981, were 
ty. hed one year in advance respectively and checked by the astronomers 

e^Ssherg, J. Pfleiderer and H. Wohl, as well as by the Space Environment 
for ,Ces Center, Boulder, U.S.A.30 Each of the four frames presents the data 
Qctivih -a year Elevated rectangles -mark periods of predicted eruptional 

»Zln a quantitatively defined ränge, whereas troughs indicate predicted 
by /. epochs of observed energetic eruptions of the defined classes are marked 

ngles. Black triangles point to flares accompanied by X-ray bursts equal
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Figure 14: Outcome of a long-range forecast of energetic solar-terrestrial events covering the 3-year period 1983 to 
1986. Out of 46 events observed, 41 match the periods of predicted activity: all of 12 X-ray bursts equai to or greatej 
than dass X2 (marked by arrows), 14 of 16 proton- and polar cap absorption events (indicated by arrow heads), and 
15 of 18 geomagnetic storms (marked by flat triangles).

to or greater than (s$ ) dass X2, and white triangles designate proton events
50 partides at 10 MeV, Out of 29 energetic events observed in the forecast 

period January 1979 to January 1981,27 met the predicted periods of enhanced 
activity. It can be seen without any Statistical evaluation that this is a good fit. 
A Pearson-test yields x2 (1 degree of freedom) = 20.9; P < 0.00001.

Some of the terms used in this part might seem rather technical. This should 
not deter the reader from going on, the thread of the argument will prove 
easy to follow. Technical details, which are necessary to convince experts, may 
be neglected by readers who only want to grasp the essential connections- | 
(There is an extensive glossary in the appendix that explains most of the 
technical terms.)

33

In January 1983 a new long-range forecast was issued that covered a period 
0 three years. Besides energetic X-ray flares and proton events, strong 
geomagnetic storms were induded in the prediction. The data were again 
14ec*ed by astronomers and the Space Environment Services Center. Figure 
l'qJr0Ws resulf °f forecast. Out of 46 energetic events observed January
of ] January 1986, 41 fit the periods of predicted activity. These indude all 

observed X-ray bursts =5X2, marked by arrows, 12 of 14 proton events 
ind Par^c^es at 1® MeV, and both polar cap absorption events < 2 dB, 

icated by arrow heads, as well as 15 of 18 magnetic disturbances Ak 50, 
p arhed by flat triangles. A Pearson-test yields x2 = 16.3 (1 degree of freedom); 

0.00006). The astronomer Hubertus Wohl, member of the Fraunhofer 
_ stitute for Solar Physics, Freiburg, who checked the forecast, published the 

of his evaluation, commenting that the 3-year forecast was "very 
Sl,<*essful".3>
ob^ rePbcati°n of the evaluation of the prediction experiment by means of 
obs6rVed events of less eminent categories again yields a good fit. Out of 62 

events, 55 hit the periods of predicted activity. A Pearson-test 
es X2 - 21.3; P < 0.00001. Events whose distribution is subjected to a 

y^est should be quite independent. This condition is not fulfilled within the 
Series under consideration, as energetic^olar events form dusters. The 

as JlCe' however, that such clusters coindde with periods of predicted lulls is 
°d as that of accumulations in periods of predicted activity, if the pattem, 

Hev f°recast is based upon, is not valid. Thus, the Pearson-test may 
oßsertheless give useful evaluations of the goodness of fit of predicted and 

events. If not, it can be seen quite without tests of Statistical 
uricance that the prediction was successful.

f°recast for the year 1982 ran a spedal risk as it dealt with very rare 
X9 qS/ narnely energetic flares accompaniedby X-raybursts greaterthan dass 
the |lriCe 1970 only two such events had been observed when, according to 
15 ariuary 1982 forecast, events greater than X9 were to be expected January 

k tO January l^' 1983. Highest probability was assigned to the period 
hig^ end of September to the middle of December 1982, and second 
to Probability to the period from April 29 to June 24, espedally April 29
X-ra 5. and May 22 to June 9, 1982. The observations fit this prediction.

hursts X12, X12.9, and X10 occurred on June 6, December 15, and 
alSo ^her 17, 1982. The foregoing X10 event, observed on July 5, 1974, was 

fechcted in a forecast issued February 20,1974, and checked by the Space 
°mnent Services Center, Boulder.
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IV. CYCLES OF SOLAR ERUPTIONS

1. SOLAR-TERRESTRIAL EFFECTS OF FLARES
The set of checked predictions, presented above, is based on a body of 
connections that go back to constellations of planets. The controversial thesiö 
that events on Earth are influenced by planets would get substantiation if there 
were evidence that even the huge Sun and its varying activity are subject to 
planetary regulation. As to solar activity, attention is usually focused on 
sunspots; they are spectacular and well documented. But the magnetic energy 
stored in or above sunspot groups solely constitutes a potential for solar- 
terrestrial interaction, which is actually released if there are solar eruptions- 
Thus, energetic solar eruptions are a sharper criterion of immediate solar- 
terrestrial relations than sunspots.

Flares are the most powerful and explosive of all forms of solar eruptions, 
and the most important in terrestrial effect. Large flares release energy 
equivalent to the explosion of more than 200 million hydrogen bombs in a feW 
minutes' time, sufficient to meet mankind's energy demands for a 100 million 
years. Momentary temperatures exceed 20 million ° K, which is hotter than in 
the searing inferior of the Sun. Ultraviolet and X-ray radiation increaseS 
dramatically and causes multiple geophysical effects in the upper atmosphere- 
Flare effects include corpuscular emission, cosmic ray events, Forbush 
decreases, aurorae, sudden ionospheric disturbances, radio noise storrns, 
disturbance of navigation on the terrestrial surface and of satellite Operation 
in space, geomagnetic disturbances, short-wave fade out, polar blackout, 
disruption of telephone connections, power-line failures, Computer 
malfunctions by "mad electrons", and ionization of the atmosphere. Coronel 
holes, that also contribute to such ionization, are again released by energetic 
flares.32

Geomagnetic storrns, another effect of energetic solar eruptions, haW 
caused extensive power blackouts in cities, States, and provinces of the United 
States and Canada. There are records of baby booms, especially for New York, 
that occurred nine months after these events. Besides Strong power surges on 
long lines, telephone and microwave relay circuits can seriously be impaired- 
In Canada there is current legal as well as scientific interest in the possiblc 
effects of the large magnetic storm on February 8, 1986, caused by solar 
eruptions that were initiated by an X-ray bürst of dass X3. Just at this time 3 
head-on collision between a freight train and a passenger train occurred, and 
sdentists question whether potentials induced by magnetic disturbances could 
have affected Operation of a microwave device that was supposed to control 
the red light that should have stopped the freight train.33 Magnetic storrns also 
curtail geophysical exploration studies, destroy vital communication links and 
can produce significant radiation hazards to both astronauts and airlin6 
passengers. Fürther terrestrial flare effects are increased incidence of 
lightnings and atmospherics, changes in weather, variations in Chemical 
reactions, increase of electric potentials in the atmosphere as well as in treeS 
and in man, coagulation of colloids, increase in myocardial infarction, 
leucopenia, psychic instability and traffic accidents.34

2- SOLAR ERUPTIONS AND HUMAN CREATIVITY

Flof res also seem to stimulate human creativity. There are intriguing examples 
scientific discoveries, Creative Intuition of artists, and mystic vision that 

concurred with highly energetic flares. The recently published book "Children 
fhe Cosmic Light" 35 deals with this facet of the Sun's boundary creativity.

SeJ6 are SOme examples. The trappist monk Thomas Merton, author of "The 
cjesen Storey Mountain", had a mystic experience on December 3, 1968, as 
^csciibed in his diary.36 Figure 15, after Armstrong et al,36* shows the incidence 
the °’ar eruPt’ons *n 1968 that emitted energetic particles. The arrow points to 

e date that relates strong surface activity of the Sun to a human boundary 
nt- Unfortunately, direct measurements of the intensity of energetic effects 

solar eruptions, as presented in Figure 15, are merely available for a few 
sih • S a^ter World War II. As to observations of flares themselves, the 

‘ !on is not much better. Observations of flares in white light are very rare. 
s VaSt maj°rity of flares can only be observed in a selected region of the 
Xvas rUrn ^Ot Unt^ *nventi°n °f the spectrohelioscope by Haie in 1926 
'Vas ^lere any hope °f studying flares systematically. Since this Instrument 
theS<-nOt developed until 1931, the 17th solar cycle of the late thirties was 
list lrSt Boring which flares could be studied systematically. Even then flare 

were not complete.
fob the recorded optical intensity of flares has meanwhile proved
En C a P°Or mdicator of the actual energy involved and of its terrestrial effect. ’ 
°n] ^et'C X’ray hursts emitted by flares are a sharper criterion, but they can 
Th« be °kserved by satellite Instrumentation available since the late sixties. 
nia;re ’S/ however, a proxy means that points to energetic solar eruptions: 
If s 8e°magnetic storrns that have been recorded for more than 120 years. 
eru . H'ajor storrns occur, there must have been a preceding energetic solar 
So]J>.t*0ri' a strong ejection of solar plasma. There may sometimes be energetic 
sySf, CluPh°ns that do not release strong magnetic storrns due to the solar 

geometry; eruptions near the Sun's limb, especially east of the central 
the 1 *an' Pro<^uce only small storrns or none at all, no matter how large. But 
CorfaCtua^ ’ncidence of a major magnetic storm is a dependable indicator of 
of jne5POnchng energetic eruptions that eject fast solar plasma. There is a host 
P. Ices to measure geomagnetic disturbances. The indices aa published by 
aek ’ ^ayaud38 form a time series, the quantitative homogeneity of which is 

ow]ecjgecj to gOOCj begjns wjth the year 1868.
^ates Ct ^ates °f mystic experience are rare; real mystics do not talk much. All 
far .^' however, that have become known show coincidence with afl-indices 
Taht ..0Ve the level of the annual mean (a;n). Gopi Krishna, who practised 

Xo§a' had his first mystic experience at Christmas 1937.39 Düring deep 
hlissr a.t’On he was overwhelmed by a wave of fluid light and ineffable 
so]ai. ness- This did not only occur at sunrise, but also at the time of strong 
'’S; Qo?0unc^ary activity that released a strong magnetic storm on Earth (aa = 

19.1). In the same year, but under quite different circumstances, 
r Koestler had a mystic experience, aptly described in his autobiography, 

. he was under sentence of death during the Spanish Civil War. His 
lence was released when he was meditating in his prison cell on the
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na.ture of prime numbers and Eudid's proof of the infinity of the sequence of 
Pnme numbers. Koestlefs report is of great importance as he was well 
resPected as a critic, writer, Journalist, and scientist. His experience occurred 
°n *ebruary 17,1937, when there were solar eruptions pointed to by a Strong 
^agnetic storm (aa = 55; am — 19.1). Richard Maurice Bucke,40 who coined 

® ferm Cosmic consciousness, has recorded two other data of mystic 
^Perience: J. W. W., January 20, 1885, and Paul Tyner, May 11, 1895. The 
T^spective geomagnetic Indices are: aa = 74; am = 15.5 and aa = 64; am = 18.2. 

ee persons that did not want their names published gave the following 
(ito mystic experience: June 4,1950 (aa = 59; am = 24.4); July 19,1959

Th-2*1; am = 30,2); June 26' 1963 (<w = 67; am = 2L3)’
ev niS 1S a ra^er edectic sample; it is very difficult, however, to find such rare 
be • -at *n a<^^^on are exactly dated and occurred after 1868, the 

flfl_record- Fortunately, Nicholas Kollerstrom has gathered 
Int fler.samP^e °f acts of creation, though for another purpose. At the 5th 
Noernati°nal Astrological Research Conference, held in London, on 
sei e^er 22-23, 1986, he presented a sample of 17 eminent discoveries of 
be • S*S/ aptly called Eureka moments.41 Eleven of these data lie after the 
^^nningofMayaud's afl-index. Two were cancelled. Fermi's direction of the 

c°ntrolled nudear’chain reaction in 1942 was no real act of creativity; it 
f0 a phase in a technical development the mental basis of which was 
giv earher. And Shockley's invention of-the transistor, dated as 1947, is 
Co n as 1948 by several other sources. The remaining nine cases confirm the 
p-, ection between boundary events on the Sun and human acts of creativity. 
b0 ^es f^at are ejected by solar eruptions can reach the Earth within a few 
eHerS f°Ur daYs- Thus, if it is assumed that Eureka moments concur with 
it ^tic solar eruptions that in most cases release strong geomagnetic storms, 
thfeeiriS reasonable to expect such storms on the Eureka day or one of the 

e following days. The observations confirm this working hypothesis:

^deleyev: 1 March 1869; concept of periodic table of Chemical elements; aa 
am = 20.9

lsori: 7 November 1877; invention of phonograph; aa = 57; am = 9.3 

gen: 8 November 1895; discovery of X-rays; aa = 100; am = 18.2 
4Uerel: 1 March 1896; discovery of radioactivity; aa = 89; am = 18

• *">dq ’ 28 March 1921; discovery of Chemical transmission of nerve impulses; 
" *2; am = 16.6

3 September 1928; discovery of Penicillin; aa = 54; am = 17.7 
$ ^augh: 18 February 1930; discovery of the planet Pluto; aa = 50; am = 28.6) 

ard. 12 September 1933; concept of atomic fission theory; aa = 71; am = 16.4 

SubsS|°n: 28 February 1953; discovery of the molecular structure of gene 
tance; aa = 92; am = 22.2.
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This result can be subjected to a Statistical test, though the sample is rather 
small. Mayaud gives two half-daily values of the aa index for each Greenwich 
day. For the ränge of four days after the nine Eureka events the “number of M 
values thus amounts to 72. Statistically, the mean of these aa values, *1 
= 29.13, and the Standard deviation of their distribution, ct, = 21.56, are 
characteristic parameters of this first group. They set off against the 
Parameters of the second group formed by the nine annual means ()t 
geomagnetic activity related to the years of the Eureka events: x: 
18.66; (t2 = 4.89. The Statistical t-test evaluates whether the difference between 
the means of both groups is significant. The test yields t = 3.47 for 63 degrees 
of freedom (df). As the first group is known and expected to have a higher 
mean than the second group, the rules valid for single-sided distribution^ 
apply: P < 0.0007. The probabiiity P that this result has been produced by 
random sampling is smailer than 1 in 1400. This points to a highly significant 
difference between the aa indices in both groups in accordance with the 
working hypothesis proposed above. When monthly means are chosen 
instead of yearly means, the difference between both groups continues t° 
show highly significant results.

This example shows that significant results can emerge in very srn^H 
samples. If so, this indicates strong relations that are of practical importance- 
Connections that only become visible when thousands of cases are 
investigated may be of theoretical interest; in practice, however, they are often 
of negligible weight. Naturally, the relation between solar boundary events 
and human creativity has to be corroborated by replications making use of ne"’ 
data. In this respect, it is a significant that Suitbert Ertel has established ll 
relation between human acts of creation in various fields of art and science, 
and sunspot cycles of different length.42 His highly significant result5' 
corroborated by many replications, are based on a quite different, independent 
approach and careful Statistical analysis of large bodies of data. Unfortunatel/' 
Ertel's voluminous work has not yet been published.

As has been stated in the beginning, instability indicative of boundary state5 
is a pre-condition of creativity. Heavy geomagnetic storrns that are linked tn 
solar instability events are themselves an expression of strong instability in the 
Earth's magnetic field. It is not out of the question that this magnetic instability 
may induce instability in the electric activity of the brain cells, evidenced i*1 
electroencephalograms, or of the autonomous nervous System.423 Certainl/' 
such instability cannot produce a Creative potential other conditions of whid1 
are not fulfilled. But if there is a Creative potential, it may be stimulated 
triggered by instability.

According to Arthur Koestler 43 there is a remarkable form of blindneS5 
which often prevents even an original thinker from perceiving the meaning 
and significance of his own discovery. It resembles an "anti-body reaction 
directed against new ideas irrespective of whether it is a new pattern created 
by others or oneself. Kepler nearly threw away the elliptic orbits of planetS/ 
for nearly three years he held the solution in his hands without seeing it. After 
the breakthrough of the new concept Kepler confessed: "The truth of Natur6' 
which I had rejected and chased away, retumed by stealth through th6 
backdoor, disguising itself to be accepted. Ah, what a foolish bird I have been-
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F‘8Ure ]6.
°^ser\-ecj ’ ? ackman-Tukey power spectrum of flare-generated X-ray bursts equal to or greater than dass XI 
f"^‘cycles 0 *° '982 by means of satellite Instrumentation. The frequency f of investigated cycles is measured in 
’elll‘encie -,Cr samP,in8 interval of half a month. The Ordinate axis represents the relative variance V of the respective 

S'8nificancS. ' criods of outstanding peaks, pointing to cycles of flares, are indicated on top of the figure. The 
COr,f'denc C| "lc Deviation of prominent peaks from the Markov red noise (R) can be evaluated by means of the 

c evel curves CL. The result provides evidence of cyclic features in the distribution of energetic solar flares.

agaj r aptly remarks that the defence mechanisms which protect habits 
stab i-St th6 ’ntrusion of novelty account both for our mental inertia and mental 
that fZ Seems plausible that strong instability in the Earth's magnetic field, 
ihstab- eCtS basic electric conditions of brain functions, may release mental

Iriv which makes it easier to overcome mental inertia.
^Uiet e£Se^' unshaken inertia would prevail when the geomagnetic field keeps 

. ^ere are examples that seem to point to such effects. Irene Curie and 
for q^flC J°liot were talented physicists; they were awarded the Nobel prize 

synthesis of new radioactive elements. On January 18,1932, they made 
the (jjervat’on the significance of which they did not grasp. Thus, they missed 
VoUn Sc°very of the neutron, a fundamental subatomic particle. When the 
°f th^ Ettore Majorana, a disciple of James Chadwick, read the report 

e Joliot-Curies, he remarked sarcastically: "These fools, they have
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Figure 17:. Maximum entropy Spectrum of the same sample of X-ray bursts equal to or greater than dass XI 8, 
presented in Figure 16. The analysis based on the Burg-algorithm indudes 312 data points and has a filter lengtho 
82 coeffidents. The frequency f is measured in millicydes per sampling interval of half a month. The Ordinate 
indicates the relative variance of the respective frequendes. The outstanding peaks conform with those in the spectrt*11’ 
of Figure 16. This points to a cydic pattem in the investigated sample of X-ray flares.

discovered the neutral proton and do not see that."4* The Earth's magnettf 
field was unusually quiet at that time. The mean value of the Mayaud indeX 
for January 18 to 22, 1932, was aa = 5 and the Standard deviation o = 0.8/ 
wheras the annual mean reached am = 19. However, when the physicist Klaus 
von Klitzing on February 5, 1980, observed facts that pointed to a quantized 
Hall effect, he at once fully realized the theoretical meaning of his finding;45 
was a genuine Eureka moment that won him the Nobel prize. This time therß 
was strong geomagnetic activity around the date of Observation. The Mayaud 
index reached aa = 67 on February 6,1980 (am = 18.1). As energetic flares werß 
continually monitored by means of satellite Instrumentation, there i5 
confirmation that the strong geomagnetic activity around the date of discovery 
coindded with an X-ray bürst of dass X2 and a proton event.

-----------------------------IV. CYCLESOFSOLARERUPTIONS

3- SUCCESSFUL SEARCH FOR CYCLES OF FLARES
^ith respect to the multiple effects of energetic solar events, there is urgent 
need to develop a dependable flare forecast. Cydes of flares, if they existed, 
could be a help in this endeavour. But the general opinion of astronomers is 
t Aares show a stochastic distribution. Research in solar eruptions seems 
9 follow the same type of history as that of sunspots. It took more than 200 

Vears to find out that they form a cyde of 11 years. Credit for this discovery 
s to be given to the pharmadst Schwabe; professional astronomers thought 
at sunspots were stochastically distributed. Fortunately, the delay with 
res will be shorter. It has been shown that there are distinct cycles of 

^nergetic flares.46 Energetic X-ray bursts below 12 Ä are the hallmark of highly 
ther®e^c X‘raY flares and proton flares. They are a good general indicator of 

e geophysical significance of flares. X-ray bursts can only be observed by 
^tellite Instrumentation (SOLRAD/SMS/GOES). Such data in the 1 to 8 A 

are available from 1970. They beg for an analysis of their distribution 
°Ver time.
0f^5COrdingly, all X-ray events 2s XI reported 1970 to 1982 in the Ursigrams 
Sukand the prompt reports of Solar-Geophysical Data have been 
8 Jected to spectral analysis. Figure 16 presents the Blackman-Tukey power 
theC^rUrri V ^ese flare_generated X-ray bursts. The weighted numbers of 
half°kSerVed bursts were summed within gquidistant sampling intervals of 

a uionth. The weights were derived from the X-ray dass of the respective 
sts. Thus, for example, the value 9 was assigned to a sampling interval 

3^Pr*slng one bürst X5 and two bursts X2. The resulting time series indudes 
. data points. The frequency f is measured in millicydes per sampling 
of a mon^b- The Ordinate axis designates the relative variance V
4 8 respective frequendes. The spectrum shows prominent peaks at 156, 
hi and 1.1 months. The amplitudes around 1.1 months are near the 
Nv • * res°lvable frequency, though not beyond the limit defined by the 
Vif3.U^st frequency. Yet an analysis based on a sampling interval of ¥4 month 

ds the same result.
16 d re are indications that the most pronounced peaks are real. R in Figure 
v9 . eslgnates the adopted Markov red noise, an appropriate model of random 
aUt *n spectra based on the Fourier cosine transform of estimates of the 
Pe ?COrrelati°n function.48 The significance of the deviation of prominent 

from the Markov red noise level can be evaluated by means of a spedal 
^st-4’ The resulting confidence levels CL are marked in Figure 16. The peaks 

*110 8 an<l 1*1 months are significant at the 99% level while the peak at 4.8 
reacbes the 95% level. Two further peaks approach this zone of 

hin ^Cance- The peak around 156 months is at 83%, and the peak at 1.2 
•j^nths at 90%.
a resu^s are replicated by another approach. J. P. Burg 50 has developed 

f°rm of spectral variance analysis, the maximum entropy spectral 
es _ d (MEM), which shows much higher resolution than earlier methods, 
sha Qa^y at lower frequendes. The new method reaches an exactness and 
in rPness that matches the optical spectra. Meanwhile, the MEM is practised 
shQSeveral sdentific fields including astronomy and geophysics. Figure 17 

s the result of the maximum entropy spectral analysis applied to the same 
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time series of X-ray bursts comprising the same sampling intervals of half a 
month. The calculation based on the Burg-algorithm covers 312 data points 
and 301 frequencies. The filter length of 82 coefficients is in accord with the 
Suggestion of most authors not to go beyond 30% of the number of data 
points.51 The extreme sensitivity of the MEM can lead to spectral shifts or 
spectrum instability, especially when the filter length is extended beyond 30 
to 40% of the length of the time series. Experiments with different filter lengths 
up to 40% show that the spectrum presented in Figure 17 is stable. There is 
no shift in the outstanding frequencies. The MEM spectrum shows the same 
prominent peaks at the same frequencies as in the Blackman-Tukey power 
spectrum. A narrower sampling interval of month does not change the 
result.

It is a disadvantage of the MEM that an acknowledged reliability test of 
spectral peaks does not yet exist. According to the simple and useful "rule of 
thumb" expressed by Stuart et al.,52 a spectral peak is regarded to be significant 
if it contains at least three computed points which deviate from the noise and 
has a maximum two or three times greater than the surrounding noise level. 
According to this Standard the peaks in Figure 17 marked by period pointers 
deviate significantly from the noise. As these are the same peaks as in the 
Blackman-Tukey spectrum of Figure 16 that proved to be significant at 
confidence levels going up to 99%, there is sufficient evidence supporting their 
reality. A further replication is contributed by dividing the data set in half. The 
maximum entropy spectra for each half again set off the peaks around 4.8, 2.8, 
1.2, and 1.1 months;only the 156 months period islost, as was tobe expected.

V- PLANETARY CONTROL OF THE SUN'S MOTION ABOUT
THE CENTRE OF MASS OF THE SOLAR SYSTEM

The prominent cyclic features are consistently present in all spectra examined. 
hus, there are sufficient reasons to propose the working hypothesis that the 

’ncidence of X-ray flares in the 1 to 8 Ä ränge shows a cyclic pattem. Where 
b° these flare cycles come from? As to predictions, this is a crucial question 

ecause the analysis is based on the rather small time-span of 13 years. If there 
are strong variations in the actual period of cycles, forecasts of flares and 
c°nnected terrestrial events will go astray if it is not clear which changes will 
°CCUr- It will be shown that the prominent amplitudes in the spectra indeed 
^Present quasi-cycles with wide variations in their periods. The knowledge 
0 the mean period of such quasicycles is no real help in predictions. The 11- 

sunspot cycle with a ränge of Variation from 7 to 17 years is an example 
0 this. As long as it is not known how the cycle is regulated, there will be no 

lc* basis for predictions. Without a reasoned physical background to guide 
Action, there is a severe risk of finding accidental patterns in diverse and 
ried data sets. The Statistical analysis of past data does not constitute a 
lable means to foresee future change in the data pattern. Thus, it is of both 

^actical and theoretical importance that the spectrum can be exactly related 
the Variation in astrophysical quantities and to calculable planetary 

nhgurations by an approach following the fundamental rule of Operations 
search that the behaviour of any part of a System has some effect on the 

aviour of the System as a whole. The results were tested by extended 
^Cast experiments described above.

he first process involved are impulses of the torque (IOT) in the Sun's 
a]r 10n about the centre of mass of the solar System (CM) that were mentioned 
p]aeac^y- They are induced by special heliocentric constellations of the giant 
p nets Jupiter, Saturn, Uranus, and Neptune. Figure 18 shows the ecliptic 
^°sitions of CM relative to the Sun's centre for 1945 to 1995. The heliocentric 
Vv?reSeiitation and the line marking the limb of the Sun make it easy to see 
h . etber CM is to be found above or below the Sun's surface; most of the time 
0 bi°n ou^s’(Je °f the Sun's body. The distance of both centres varies from 
rei .to 19 solar radii. It takes 9 to 14 years to complete one revolution. In 

a °n to the galactic centre only CM follows an elliptic path around the centre 
heplass the Milky Way System, whereas the Sun describes a very irregulär 
q0 1X around the elliptic line of motion of CM. The planets' paths are still more 
Spn'P 'Cate(:b There is mutual interdependence. While the planets make the 
Pia °Sc*hate around CM, the Sun induces a still more intricate dance of the 
seenets about the centre of mass of the solar System. Newton was the first to 
toV^’S: "Since that centre of gravity is continually at rest, the Sun, according 
Mil 6 Var’0us positions of the planets, must continually move every way, but 
a c never recedc far from that centre."53 In 1928 Ludwig Zehnder 54 suspected 
rpaJlnection of the Sun's motion with the 11-year sunspot cycle. Paul D. Jose 55 
lj e a thorough Computer analysis of this special relation in 1965. 
bis °rtunately, his predictions for the 11- year sunspot cycle No. 21, based on 

analysis, failed to be accurate.
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. I
Figure 18: Position of the centre of mass of the solar System CM in the ecliptic plane relative to the Sun's centre CS 
for the years 1945 to 1995. Heliocentric representation and marking the limb of Sun make it easy to see whether CM 
is above or below the Sun's surface. The distance of both centres varies from 0.01 to 2.19 solar radii.

Vl- PLANETARY REGULATION OF SECULAR AND SUPERSECULAR 
SUNSPOT CYCLES

Since the middle seventies attention has been focused on special phases in the 
Uns revolution about CM that proved to be the hallmark of all kinds of cycles 

°f solar activity.56 The Sun reaches extreme positions relative to CM when the 
8lant planets form special constellations. The Sun's centre (CS) and CM come 
Very near to each other when Jupiter on one side of the Sun is in Opposition 
to Saturn, Uranus, and Neptune on the other side, whereas CS and CM reach 
neir greatest distance when all of the giant planets form a conjunction. 

C°nspicuously, just in 1951, when the Sun's centre CS was very near CM and 
ne Sun changed from approaching it to receding from it, the secular sunspot 

cycle of about 80 years reached a maximum. This was no fortuitous fit. Fürther 
analysis showed that such phases of spectacular change in the Sun's orbital 
rri°tion coincide with relatively strong impulses of the torque (IOT).57

The torque T acting on the Sun is defined by T = dL/dt, which is the first 
Crivative of the angular momentum L of the Sun's orbital motion. Impulses 

0 the torque, measured by the time integral AL = occur when T ap-
Pr°aches zero, changes sign, and shows a more or less sharp increase in the 
^evv direction measured in the relatively short time interval tt - t„= 300 days.
' ^e Sun's orbital momentum, can vary from about - 0.1 x 1047 g cm2 s'1 to 

jjnout 4.3 x 1047 g cm2 S’1, which is an increase by a factor of up to 40 and more.
1e maximum value of the Sun's orbital momentum reaches 25% of the Sun's 

'Rational momentum which is 1.7 x 1048gcm2S’'. If there were spin-orbitcou- 
P lng/ a transfer of angular momentum from the Sun's orbit to the Sun's spin 

hs axis or vice versa, this could make a difference of more than 5% in the
Un's equatorial rotational velocity,58 which is actually observed.
J^hen consecutive IOT are taken and smoothed to constitute a new time 
eries, a wave pattern emerges that bears Information as to the epochs of 

^trema in the secular Gleissberg-cycle. Figure 19 shows this wave for the years 
°° to 2100 A.D. It has a mean length of 166 years, but each extremum, 

Whether positive or negative, is correlated to a maximum in the secular 
/lr,spot cycle, while minima occur when the curve reaches zero values. The 
tQean interval between consecutive extrema is 83 years and varies within 47

1 118 years. Wolfgang Gleissberg found corresponding variations in the 
^ccular Cyde that ränge from 40 to 120 years. The cycle length of 83 years 
J^forms with results elaborated by G. W. Brier. He found a prominent period

83 years in the unsmoothed cosine transform of 2148 autocorrelations of 
-8 monthly sunspot numbers.59 The assessment of the mean length of the 

. Cular torque cycle of 83 years is based on calculations covering the period
59 B.C. to 2347 A.D.60 The fat arrows in Figure 19 indicate the epochs of 

L a*irna in the secular sunspot cycle assessed by Wolfgang Gleissberg making 
e °f data by D. J. Schove.61 These epochs are in phase with the computed 
Cutar torque cycle. The wave in Figure 19 reveals that there is an excess of 
s>tive or negative impulses of the torque for many decades. This is an 
Nation of a cumulative effect.
he plot in Figure 20 covers the years 300 to 1100 A.D. The smoothed curve, 

aborated by W. Gleissberg, is based on detailed data by J. D. Schove.62 DM



Figure 19: Smoothed time series of consecutive impulses of the torque (IOT), the epochs of which are indicated by dots. The resulting wave pattem is related to the secular cycle of sunspot 
activity. The average wave-length is 166 years. Each extremum at mean intervals of 83 years is connected with a maximum in the secular sunspot cycle. These maxima, as assessed by W. 
Gleissberg, are marked by fat arrows. Minima occur when the wave is near zero values. The wave reflects the effect of solar System configurations that cause Impulses of the torque.

Figure 20: Secular cycle of sunspots for 300 to 1100 A.D. after W. Gleissberg and D. J. Schove. Flat triangles indicate epochs of secular maxima and minima derived from calculated lOT-data. 
The extrema of the two data sets are in phase.
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represents intervals between consecutive 11-year maxima that reflect the 
secular cycle. Minima of DM correspond to strong sunspot maxima and 
inversely. The flat triangles indicate the calculated epochs of secular maxima 
and minima based on the secular torque cycle. The data sets are in phase. An 
evaluation of the total result for the years 300 to 1980 confirms the high degree 
of synchronism of the Gleissberg-data and the calculated torque epochs. A 
Pearson-test yields the value 54.5 (1 degree of freedom; P « 0.00001) for the 
maxima, and 22.3 (1 degree of freedom; P < 0.00001) for the minima. When 
subsets are formed, the results prove to be homogeneous. The torque wave 
points to a secular sunspot minimum past 1990.

The extrema in the secular wave of IOT can be taken to constitute a smoothed 
supersecular wave with a quasi-period of 391 years. This long wave points to 
an imminent supersecular sunspot minimum about 2030.“ There are 
indications that secular and supersecular sunspot minima are related to 
variations in climate. Thus a prolonged period of colder climate is about to be 
initiated by the secular minimum past 1990, will reach its deepest point around 
the supersecular minimum in 2030, and come to an end about 2070. A shorter 
torque cycle of 31 years, based on an analysis of a cross-correlation function 
of sunspots and IOT, made it possible to predict the end of the Sahelian 
drought three years in advance. The forecast: "The next drought maximum is 
to be expected about 2010. A humid period should already begin within 2 yr 
and reach a first maximum about 1986", was published in 1983.61 There was 
enough rain in the Sahelian countries in 1985 and still more in 1986. Geoffrey 
Dean, whose negative review of forecasts based on planetary constellations 
has been mentioned above, had received a preprint of this paper that also 
contained the evaluation of the positive result of the forecasts of energetic 
flares for the years 1979 to 1981 as well as the successful prediction of X-ray 
bursts > X9 in 1982. He nevertheless declared that successful predictions 
based on planetary configurations did not exist.

VH. PLANETARY FORCING AND FLARE CYCLES

Cycles of solar activity of medium wavelength, like the 11-year sunspot cycle, 
a^e also related to IOT.65 But even such short cycles as those that emerged from 
, e sPectral analysis of the distribution of energetic flares are connected with 

Strong impulses of the torque are initiated when the planet Jupiter, the 
^ntre of mass CM, and the Sun's centre CS are in line (JU-CM-CS). There are 
. 0 types of JU-CM-CS events: those that are accompanied by a sharp increase 
P»Or^ital momentum and centrifugal motion of the Sun away from CM (JU- 

^*CSc), and those that coincide with a decrease in orbital momentum and 
PJ'tripetal motion of the Sun toward CM due to prevailing gravitation (JU-CM- 

8)- These two different types can have different effects on the Sun and solar- 
,errestrial interaction. JU-CM-CSg events that can be related to the 

Vestigated time series of energetic flares, covering the period 1970 to 1982,
Occurred during 1970.02 and 1982.83. They formed a cycle with a period of 
ö3-7 months.
mst this cycle and harmonics of it represent most of the variance in the flare 

^Pectra discussed above.66 The most prominent amplitudes in Figures 16 and 
Point to the torque cycle itself, to the exact harmonics 4.8 months and 1.2 

at°nths with a neighbouring peak at 1.1 months, and to a strong amplitude 
f. -8 months, that seems out of sequence, since 2.4 months would be the 

Harmonie between 4.8 and 1.2 months. But the shift to 2.8 months seems 
r° e the result of the interference with another flare cycle in this ränge, 

gülated by tidal planets. Its mean period is 3.36 months. This value, when 
Of 'I'bined with the 2.4 month harmonic of the torque cycle, yields a mean value 
j months which properly matches the strong amplitude at 2.8 months 

the flare spectrum.67
Is his combination is consistent in so far as the torque harmonic of 2.4 months 
4 a earer to the interfering period of 3.36 months than the torque harmonic of 
_ ’tionths. But this latter harmonic is also connected with the interfering 
0(:C e- Calculation shows that the period of the 3.36-month cycle has a ränge 
4 8Var>ation of ± 1.6 months. If it gets in phase with the torque harmonic of 
b Months, which occurs at irregulär intervals, as a rule highly energetic X-ray 

rsts are released. This connection is of practical importance in assessing the 
egory of expected X-ray bursts in predictions. There is a gap between the 

hj^bient amplitude related to the torque cycle of 154 months itself and its 
r harmonics of 4 8 months and beyond. This could be due to resonance 

q 1 the interfering oscillator, the period of which varies about 3.36 months. 
the higher harmonics of the torque cycle are then expected to respond.

pi aere is a wealth of papers that try to establish a relation between tidal 
CQ9rie^S ar,d sunspots. Critical authors stress that all tidal planets, when in 
s^nJUnction, could only raise a tide of a few millimeters on the Sun. But it 
f0°uld be taken into consideration that the horizontal component of the tidal 
th\CeS COuld be of interest, as the Sun's gravity acceleration is 28 times that of 

^arth's. E. Oepik 68 has shown that the mean velocity of tidal currents on 
£ ° can reach about one-third of tidal currents generated by the Moon on 

b. This is not negligible as the plasma in the Sun is subject to 
' Stietohydrodynamic instabilities and turbulence. There are only few papers
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fhat deal with relations of tidal planets with flares.69 This is difficult to 
Understand, as it is known from Skylab observations that flares are set off by 
’nitial disruptions in hot coronal loops over active regions. It is easier to 
lrnagine that weak tidal disturbances may trigger such events in an unstable 
2°ne of the Sun's atmosphere than to concede that the tide-generating forces 
c°uld act on the strong magnetic fields that are contained in sunspots.

Calculations of the relative tidal forces of the planets Mercury to Saturn show 
at the latter is as negligible as that of Mars. Comparison of the composed 

j^Ctor °f the tidal forces of Venus, Earth, and Jupiter, excluding or including 
crcury, shows that the vector including Mercury oscillates around the vector 
Venus, Earth, and Jupiter. Therefore, only the latter was investigated in its 
ation to energetic flares marked by X-ray bursts equal to or greater than dass 
I—X2). Figure 21 presents the result. Unexpectedly, noCardinal correlations 
h the magnitude of the vector emerged. But the change in direction proved 
e crucial. The angular acceleration din/dt = d2<p/dt2 of the vector forms a cyclic 

p tern which shows a strong relation with X-ray bursts observed since 1970. 
’8ure 21 reflects the course of the cycle in 1982. The abscissa axis designates 
* days of 1982. The Ordinate represents the time rate of change of the angular 

th vector- ^he active phase of the related flare cycle begins when
curve crosses the time axis. This is again a boundary phenomenon, a 

Xv?ns'don from the domain of one quality into the realm of the opposite quality, 
t lch is together the transgression of a borderline; dw/dt changes from positive 
>n p.e^adve acceleration, or inversely. These crucial zero phases are indicated 

'gure 21 by fat triangles, and in one case by a fat arrow. The effect on flares
Str°nger when the curve ascends then when it descends. Furthermore, the 

Or the effect is inversely proportional to the steepness of the ascent
of escent- Siow ascent releases prolonged flare activity reaching a high level 
v^energy display. Cases of less steep ascent occur when the magnitude of the 

cJ°r reaches maximum values. The fat arrow on the time axis designates 
51 a Situation.

Va] Pbases in the flare cycle always begin in the middle between two zero 
‘ des of diü/dt. Their start is marked by the second harmonic of the respective 

arg e On toP Pigure 21 the active and the lull phases of the tidal flare cycle 
marked by arrows pointing upwards, and by white triangles pointing 

p 'vnwards. Observed proton events and X-ray bursts 2= X3 are indicated by
X. They match the phases of activity without exception. In 1982 the steep 

asCCnl marked by a triangle pointing upwards had as strong effects as the slow 
offC?nt niarked by a fat arrow; but the latter category showed a stronger overall

SinCe 1970’ When a11 118 X'raY bursts 25 X2 observed since 1970 are 
A r> % °f them fit active phases in the tidal cycle, and only 22 inactive ones.

earson-test yields the value 47 for 1 degree of freedom (P < 0.00001). All 
Cy^nts =* x6 feil into the active periods. As the sample covers more than 40

es, the result seems to indicate a dependable relationship.
n sPectra of energetic X-ray flares presented in Figures 16 and 17, the 

ai-Q Pr°minent peaks in the ränge of higher frequendes at 1.1 and 1.2 months 
has clearIy set off though they are close together. The 1.2-month amplitude 
ir>v ^een exP^a’ned t° he a harmonic of the torque cycle. The tidal cycle is 

ved too. The exact period of the neighbouring amplitude in the spectra
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is 1.12 months, precisely the third harmonic of the period 3.36 of the tidal cycle- 
The change in the length of the tidal cycle and the torque cycle is very 

irregulär. The length of the doj/dt cycle varies between 40 and 134 days. The 
current torque cycle marked by JU-CM-CSg events 1982.83 and 1998.56 vviU 
have a length of 15.7 years, compared with 12.8 years of the former cycle. So 
the former 4.8-month cycle changes to 5.9 months, the former harmonic at 2-4 
months will be at 2.9 months, and the combined cycle at 2.8 months will shift 
to 3.2 months. These variations affect forecast techniques that make use of the 
interference effects of the torque cycle and the tidal cycle. The complex results 
show how difficult it would be to predict solar flares and their terrestrial effects 
without knowledge of the intricate regulation of solar activity by both the giant 
planets and the tidal planets, the effects of which are coupled by Jupiter, the 
main factor in both groups. The new forecast issued in January 1983, discussed 
in the beginning, was based on the current torque cycle with a period of 15-7 
years. The strongly varied periods of its harmonics in comparison with those 
of the former cycle and the tidal cycle were allowed for. The change in the 
pattern offered a chance to test the reliability of the Connections in questio*1, 
As has been shown above, this test yielded a distinct confirmation.

Vni. MODULATION OF THE SUN'S ROTATION BY PLANETARY 

CONFIGURATIONS
1 he successful forecast of highly energetic events greater than dass X9 in 1982 
Was directly founded on the JU- CM-CS event in 1982.83. Such constellations 
are nearly always accompanied by very energetic eruptional activity.70 They 
Seerr> to affect such activity via the Sun's rotation rate. The Sun, rotating on 
lts axis, and the Sun, revolving around CM, could be looked at as coupled 
°sdllators capable of internal resonance resulting in slight positive or negative 
^celerations in the Sun's spin. Such accelerations are actually observed. 
Peeding up or slowing down of the Sun's rotation rate is liable to influence 
he Sun's activity. Slower rotation seems to be linked to enhanced activity and 
aster rotation to weak activity. According to investigations by John E. Eddy,71 
ased on historical observations by Scheiner and Hevelius, the rotation of the 

s equator sped up just before the Maunder Minimum, a protracted period 
very weak sunspot activity in the 17th Century, whereas its rotation rate 
°ut 1620, near a secular maximum of sunspots, was much the same as it is 

°day. Modern data confirm this relation. Mt. Wilson observations72 show two 
^Aking jumps in the Sun's rate of rotation in 1967 and in 1970. These jumps

Aeceleration concurred with the epochs of IOT, as can be seen in Fig. 22. 
e Arrows indicate heliocentric conjunctions of Jupiter and CM QU-CM-CS) 

at initiate IOT. A further deceleration was observed in 1974, the epoch of 
e following JU-CM-CS event.
The planet Jupiter that is involved in these constellations plays a dominant 
e even among the giant planets that regulate the Sun's oscillations about 

a Jupiter holds 71% of the total mass of the planets and 61% of the total 
^8ular momentum of the System, whereas the Sun governs less than 1% of 

e angular momentum. This seems to be indicative of a case of spin-orbit 
^°upling of the spinning Sun and the Sun revolving about CM, involving 
Jansfer of angular momentum from Jupiter to the revolving Sun and 

Ventually to the spinning Sun. With respect to the angular momentum 
$Or,Servation law it makes sense that the observed slowing down in the Sun's 
^Pin coincides with an increase in the Sun's orbital angular momentum. 
]1°uPling could result from the Sun's motion through its own electric and 

a8netic fields that are relatively strong near the Sun's body. Even at a height 
I °ne solar diameter above the Sun's surface the electron density is still about 
r Million electrons per cm3. The Sun's average distance from CM is 1.1 solar

’i- Thus, the low corona can act as a brake on the Sun's surface. J
older Mount Wilson data were not corrected for scattered light. 

J-’anwhile corrected rotation data are available that are based on a single 
^Auction method for the entire interval 1967 to 1982. This time series 
. ab°rated by R. Howard74 covers Carrington rotation numbers 1516 to 1726.

’cy are displayed on the x-axis of Figure 23 and correspond to the period 
v fernher 29, 1966, to September 4, 1982. The rotation values represent the 
.^’atorial angular sidereal rotation rate averaged over respective rotations. 
a e Plot is based on the running variance of these data. Running means are

'veil known feature in statistics. Variance, the square of the Standard 
Nation, can be subjected to a similar process. The respective moving values
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A?>re Smoothed running variance V of the Sun's equatorial angular sidereal rotation rate (Mount Wilson data)cöve ' imoothed running variance V of the Sun's equatorial angular sidereal rotation rate (Mount wuson data)
ep^n8 Cilrrin8ton rotations 1516 (December 29, 1966) to 1726 (September 4, 1982). Fat arrows point to JU-CM-CSc 
cycI ns.(C)' while a biangle marks the epoch of a JU-CM-CSg event (G). Arrow-heads designate harmonics of quasi- 

s ’ormed by consecutive JU-CM-CS events.

variance cover two consecutive rotations, thus measuring the Variation 
s >Var*ahiIity from one rotation to the next one. These results have been 
c jected to a Gaussian low-pass filter eliminating short ränge features 

vering less than five rotations. The Ordinate axis measures this smoothed 
^ning variance. The epochs of JU-CM-CS events in 1967.8 and 1974.48 are 

*rhed by fat arrows and the letter C, whereas the epoch of the event in 
fo 0 02 *s indicated by a fat triangle and the letter G. This makes allowance 

the two types of JU-CM-CS events mentioned already: those that go along 
g h an increase in orbital momentum and resulting centrifugal motion of the 

Uri (C), and those that initiate a decrease in orbital momentum and centripetal 
hon due to prevailing gravitation (G).
he two C-conjunctions are related to prominent variance peaks significant 
he 85% confidence level (CL) and far beyond. If the running variance is 
subjected to smoothing, the second C-peak in 1974 reaches the 95% 

hdence level. There is only a relatively small variance peak connected with 
^-conjunction in 1970. This points to a different quality of this kind of 

b14GntS/ which was to be expected, as the orbital momentum does not increase, 
g ,s diminished. Nevertheless, G-conjunctions, too, have an impact on the 
f , s differential rotation. The Mount Wilson rotation data do not cover the 

°wing G-conjunction in 1982.8. It is beyond the frame of the plot. If 
hsecutive conjunctions are thought to form quasi-cycles initiated by the
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5Yr IV

Figure 24: Maximum entropy spectrum of the running variance of the Sun's equatorial rotation rate (Mount Wils1’" 
data). The prominent peaks represent the mean period (<o) of the JU-CM-CS cycles involved and its harmonics 4“’- 
5u>, 6<u, or simple multiples of these frequencies.

respective foregoing even'./ there should emerge subcyclic effects in the 
rotation data, provided that these are connected with the fundamental cycle- 
The quasi-cycle initiated by the second C-conjunction in 1974.5 had a period 
of 8.3 years as the following conjunction occurred in 1982.8. It can be seen in 
Figure 23 that the phases ir/2 and - radians (90° and 180°), indicated by sma" 
pointers, coincide with variance peaks that are significant at the 85% 
confidence level. In the unsmoothed data these peaks reach the 95% level- 
The corresponding phases are outstanding, too, in the foregoing quasicydc 
initiated by the G-event indicated by a triangle. The peaks reach the 99% 
confidence level in the unsmoothed data. So far only the equatorial rotation 
rate has been investigated. As the Sun's differential rotation is rather compleX/ 
decelerations or accelerations in other latitudes may be involved.

As shown in Figure 23, subcyclic features like the second and fourth 
harmonic of cycles of JU-CM-CS events can be identified by their mark on the 
Sun's rotation. Fig. 24 is a confirmation of this connection. It presents the 
maximum entropy spectrum of the rotation data. It covers 211 data points 
(Carrington rotationsNo. 1516-29 December 1966-to No. 1727-4 Septembei 
1982) and is based on 70 filter coefficients. The frequency f is measured i’1 
millicydes per sampling interval of a Carrington rotation. The Ordinate axi5

5 co QCo 12 co

QgUrc 25: Maximum entropy spectrum of the running variance of Mount Wilson rotation data covering the JU-CM- 
' l]uasi-cycle 1970 to 1974.5. The prominent peaks point to the frequency 5o> and the double value of 4<o and 6o>.

Designates the relative power P of the respective frequencies. The spectrum is 
stable. A change in the number of filter coefficients does not generate spectral 
hlfts. The prominent low frequency peak, the fundamental «, has a period 

l)t 66.67 Carrington rotations or 5 years. This is exactly the mean interval of the 
J8U-CM-CS events involved (1967.8, 1970, 1974.5, 1982.8; (2.2yr + 4.45yr + 
^•35yr)/3 = 5yr). The outstanding harmonic is 5« with the period 1 year. It is 
n«Wn in the physics of vibrating Systems, especially that of vibrating strings, 
1at the 5th harmonic is in a central position. An indication of this is the fact 

in musical harmony the three major chords F-A-C, C-E-G, and G-B-D each 
1Qpresent fundamental tone sequences with the frequency ratio 4 : 5 : 6.75 The 
^ighbouring harmonics 4« and 6« are exactly represented in the spectrum, 

°/ and in addition the peaks 12«, 15«, and 18«, which are simple multiples 
the 4th, 5th, and 6th harmonic. Figure 25 corroborates the weight of these 

armonics. It shows the maximum entropy spectrum of the rotation data of 
fr e s’n§*e JU-CM-CS-cycle 1970 to 19'74.5. The 5th harmonic again Stands out 

°rn the other frequencies, and the prominent peaks 8« and 12« are simple 
lultiples of the 4th and 6th harmonic.
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IX. HARMONICS OF SOLAR SYSTEM CYCLES, THE MAJOR PERFECT 
CHORD, AND HIGHLY ENERGETIC SOLAR ACTIVITY

These results beg for an experimental synthesis of the 4th, 5th, and 6th 
harmonic such that corresponding cosine waves are superimposed to form a 
resultant wave with the frequency of the fundamental which is the cycle of 
JU-CM-CS events. The amplitudes of the single cosine waves were chosen to 
form the inverse ratio 6:5:4. Figure 26 presents the prototypal pattern of the 
composite wave. The time units 0 to 100 on the x-axis represent normalized 
centesimal fractions of the period of JU-CM-CS cycles of any length. Thus 
events that occur in the same phase of cycles of different periods coincide in 
the prototypal pattern. Phase coincidence becomes immediately apparent. 
This is important as JU-CM- CS cycles show very different periods from 2 to 
16 years.

Solar cosmic ray events, that are accompanied by very energetic X-ray 
bursts, were observed since 1942. As they are rare events, only 21 of them 
were listed through 1969. The epochs of these highly energetic proton events 
are marked in Figure 26 by the letter P. Out of 21 events, 17 match positive 
phases of the composite wave that are marked at the top by lines bounded by 
bars. The two phases that show a less steep descent, cycle fractions 20/100 to 
26/100 and 50/100 to 55/100, seem to show a prolonged effect; thus three 
negative percentiles were added to the respective positive phases as indicated 
by those lines bounded by bars. A Pearson-test of the distribution of these 21 
solar cosmic ray events yields x2 = 8.1 for 1 degree of freedom (P < 0.005).

Since 1970 X-ray bursts have- been continually observed by satellite 
Instrumentation and listed in Ursigrams of IUWDS and in Solar- Geophysical 
Data, published by the National Oceanic and Atmospheric Administrativem 
(NOAA), in Boulder, Colorado. From 1970 through 1986 altogether 46 flare- 
generated X-ray bursts 2* X4 were recorded. The epochs of these bursts are 
indicated in Figure 26 by a.xow heads. Out of 46 bursts 41 fit the defined 
positive phases of the composite wave; only 5 hit negative phases. A Pearson- 
test yields x2 = 28.2 for 1 degree of freedom; P = 1.1 x 1(T7. When only very 
energetic X-ray bursts 2= X7 are selected, all of 18 observed events fit the 
positive phases. A combination of cosmic ray events and bursts 2= X4 gives a 
sample of 67events, 58 of which meet the positive phases of the Superposition. 
A Pearson-test yields x2 — 35.8 for 1 degree of freedom; P = 7 x 10’10.

This highly significant result was tested by predictions. According to a long' 
ränge forecast issued January 15, 1983, during respective positive phases of 
the JU- CM-CS cycle 1982.83 to 1990.3 - 15 Jan. to 1 April 1983, 1 Jan. 1984 to 
1 Febr. 1985, and 1 Jan. 1986 to 9 Jan. 1987 - the incidence and weight of 
energetic X-ray bursts, proton flares, and geomagnetic storrns were expected 
to reach 2.5 times that of less active intervening periods. Meanwhile, this 
forecast has turned out to be correct. All bursts 2s X4, the most energetic proton 
events, and all severe magnetic disturbances fit the predicted phases of 
stronger activity: 3 Febr. 1983: X4; 4 Febr. 1983: proton event 340 particles (cm' 
ster s)’1 at 10 MeV; 5 Febr. 1983: Ak = 110; 16 Febr. 1984: proton event 660 
particles; 24 April 1984: X13; 26 April 1984: proton event 2500 particles; 19 May 
1984: X4; 20 May 1984: X10; 11 Nov. 1984: Ak = 87; 22 Jan. 1985: X4; 8 Febr- gu
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1986: Ak = 230. These successful forecasts were again checked by astronomers 
and the Space Environment Services Center, Boulder.

The periods of predicted events > X9 in 1982 met a positive phase in the 
preceding JU-CM-CS cycle; this was one of the dues pointing to eruptional 
activity rising above the usual level. This shows how different cydes, that can 
all be derived from impulses of the torque initiated by JU-CM-CS events, can 
be used to develop a long ränge forecast of solar activity that covers most of 
the energetic events which are important in solar-terrestrial interaction. The 
cydes involved are often related to all kinds of JU-CM-CS events, anC* 
sometimes only to JU-CM-CSc or JU-CM-CSg events. It will be a difficult task 
to find out in detail how spedal IOT events are connected with spedal time 
series of solar-terrestrial data. The results presented here are only a first Step 
in a new direction. It is intriguing that the ratio of the superimposed harmonics 
4:5:6 is that of the major perfect chord in musical harmony. Kepler had found 
just this chord C - E - G when he analyzed the ratios of the velodties of 
different planets at aphelion and perihelion. Kepler's finding is also valid for 
the outer planets Uranus to Pluto.76 Thus, the major perfect chord tums out 
to be a fundamental structural element of the planetary System. The results 
presented here are a new substantiation of the Pythagorean harmony of the 
spheres at a complex level that relates planetary configurations to the Sun's 
oscillations about CM, solar rotation, the Sun's activity, and solar-terrestrial 
interaction.

There is still another confirmation of harmonical relations. In Figure 26 one 
larger aggregation of 5 events at 63/100 on the horizontal axis is outside the 
positive phases. This position represents exactly the ratio 5 : 8 of the minof 
sixth in musical harmony, and together that of the golden section (61.8:38.2)/ 
key to aesthetic proportions in art. When allowance is made for this ratio, toO/ 
63 out of 67 very energetic solar eruptions of the last 4 decades could have 
been forecast by means of JU-CM-CS cycles, their harmonics, and harmonical 
and aesthetic ratios. As hagj>een shown, an actual forecast covering a period 
of seven years has proved successful since 1983. Such "composition" of 
dependable predictions based on key chords of the Sun's energetic music of 
the spheres is by no means an isolated feature. It will be shown in the final 
chapters that cosmic harmony expressed in precise consonartt ratios is a 
paramount phenomenon that regulates the most important cycles of the Sun's 
energy display and their terrestrial response.

X- SOLAR SYSTEM CONSTELLATIONS AND GEOMAGNETIC 
DISTURBANCES

geomagnetic storms, which are released by energetic solar eruptions, are 
Vnportant geophysical events. Newer results indicate that there is a connection 
'vith weather. Figure 27, after V. Bucha,77 shows zonal type of atmospheric 
Ctfculation (at top) as a result of geomagnetic disturbances caused by the Sun's 
eruptional activity, and meridional drculation (at the bottom) related to a lull 
111 geomagnetic activity. This is a permanent feature that regulates the 
Prevalence of warm westerly flow or cool arctic air over Europe and North 
America. A Statistical analysis covering the years 1955 to 1974 yields a 
c°rrelation coefficient r = 0.65. Bucha has tried to give a geophysical 
e*planation of this correlation.

The bulk.flow speed of the solar wind, that is indicative of the energy of 
eruptional mass ejections and resultant shock waves caused by solar 
eruptions, is strongly coupled to geomagnetic activity,78 which in tum seems 
t° be the common factor of a wide variety of terrestrial phenomena. Many 
authors including Sazonov,79 Mustel,“ Beynon and Winstanley,81 Stolov and 
Shapiro,82 and Sidorenkov,83 have reported various connections between 
Beomagnetic disturbances and features of the troposphere. Cobb“ has shown 
hat the monthly Variation of the air- earth current from mean values at Mauna 

L°a, Hawaii, is correlated with Bartel's magnetic character index Cp.
According to Mustel85 surface pressure increases in anticyclones and 

uecreases in cyclones after isolated geomagnetic storms. King86 has reported 
Shhilar results. In a study that covers the years 1964 to 1971, Roberts and 
^Hson87 have found that troughs that enter the Gulf of Alaska or are formed 
here two to four days after a sharp increase in geomagnetic activity, tend to 
e larger than average size. Prohaska and Willett88 applied Eigen-analysis 
echnique to a matrix of cross-correlation coefficients between the geomagnetic 

?fl*index and the monthly mean temperature at 32 United States stations, and 
isolated temperature anomaly pattems that are highly correlated with the aa- 
hidex. As this index is considered to be a strong descriptor of the solar wind, 

r°haska and Willett hold that the source of the effect influendng the local 
erUperature field through the atmospheric drculation is also driving the solar 
^iud and disturbing the geomagnetic field.

Sazonov89 and King90 have drawn attention to the similarity between 
Jheteorological and geomagnetic contour maps. Neubauer91 has discovered 
hat sudden commencements of geomagnetic storms, released by solar 

erUptions, are related to displacements in the 70 mb polar vortex in the lower 
s^atosphere which in tum influence the polar vortex in the troposphere. The 
hift in the 70 mb polar vortex is caused by a localized sudden stratospheric 

^anning. Of 66 magnetic storms observed during the winters 1978/1979 and 
J7'9/1980, as much as 61 were accompanied by such stratospheric warming. 
According to Neubauer this effect can be explained in detail by geophysical 
Processes. There are indications that explosive volcanic activity is related to 
. anges in weather and climate.92 It is not out of the question that variations 
lh the torque exerted by the solar wind on the Earth's magnetosphere have an
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'nfluence on volcanic activity via changes in the Earth's rotational velocity and 
he motion of Continental plates with respect to one another.93

Some of these results may be spurious. Nevertheless, one of the few 
c°mmon threads that appear so widely in the otherwise disparate literature 
as to suggest that they probably have some validity, is the link between 
geomagnetic storrns and meteorological or geophysical responses.94 The 

xecutive Committee of the International Working Group on Magnetic Field 
atellites holds that there is an apparent relationship in the geomagnetic 

Secular change to the length of the day and average global temperature on a 
ecade time scale, suggesting that several of the major physical forces on the 
adh may be interrelated95. Thus, long-term prediction of geomagnetic 

acHvity seems to be important, both for space mission planning and testing 
etT1pirical understanding of the impact of the fast solar wind on the Earth's 
rr,agnetosphere and possible meteorological responses.

Long ränge forecasts of geomagnetic activity were thought to be impossible, 
h °ugh there is a general correlation with the sunspot number R. In detail, 

ovvever, the data do not correspond as well. This can be seen in Figure 28 
‘ ter p. nj Mayaud96 which presents yearly means of the Mayaud-index

at measures the observed geomagnetic activity. The data run from 1868 to 
°4. Upward arrow heads at the bottom of the plot mark the epochs of 11-year 

Sunspot maxima. They do not match the highest peaks in the plot and 
s°teetimes even coincide with minima, as for instance in 1979. The arrows 
f°inting downwards, however, fit the most prominent peaks in geomagnetic 
achvity in nearly all cases. They mark the epochs of JU-CM-CS events that 
°Ccurred 1868 to 1984.

^here were only two striking exceptions to the fit: the conjunctions in 1901 
th^ 1912. But they coincided with deep protracted 11-year sunspot minima;

ere was no potential of activity to draw on. No other such coincidence 
^Ccurred in the investigated period. The deficit in conjunction effects seems 

have depressed the general level of activity in the decades from 1900 to 1920; 
teached the deepest point in the period of observation of more than a 

^Ur<dred years. In 1967 and 1970 the related peaks were low. This could be 
^Ue to a disturbance of the rhythm in the pattern. The interval between the 

0 JU-CM-CS events involved was unusually short, only 2.2 years. The 
epression in geomagnetic activity, however, could also be a special 
' Pression of the major solar instability event in 1968.

Pearson-test of the goodness of fit of outstanding fl(?-peaks, going beyond 
hned thresholds, and JU-CM-CS epochs yields the value 17.1 for 1 degree 
freedom (P = 0.00004). The strong enhancement of geomagnetic activity in 

was forecast with regard to these results in January 1982. The prediction 
^as controlled by the astronomers W. Gleissberg, J. Pfleiderer, and H. Woehl, 

riew peak in geomagnetic activity is to be expected around the next 
Orijunction in 1990.3. Its height depends on the activity potential of the 11- 

cycle No. 22.

Figure 27: The plot by V. Bucha shows zonal type of atmospheric circulation, parallel to the equator (at top) as •’ 
result of geomagnetic disturbances caused by the Sun's eruptional activity. and meridional circulation (at the botton') 
related to a lull in geomagnetic activity. The Kp-scale (in the middle) measures the degree of geomagnetic activity.
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X*. JUPITER, CENTER OF MASS, AND THE OZONE COLUMN

There is an abundance of papers speculating about the response of 
®hnospheric ozone to solar activity and its effects on tropospheric climate. R. 
“eiter’7 has launched a series of radiosonde flights immediately after energetic 
^lar flares. These observations revealed lowering of the tropopause, intrusion 

warm stratospheric air from higher levels, formation of a sharply defined 
secondary ozone maximum immediately above the tropopause, Perforation of 
.e tropopause, emerging of jet streams, and change from zonal to meridional 

^culation. This development, involving ozone profile, was observed to occur 
^thin a few days after energetic flares. Intriguingly, JU-CM-CS events seem 
®JSo to be related to variations in the ozone concentration. Modem U.S. and 
Canadian records of such data extend back only to about 1960. But continuous 
°Zone monitoring at Arosa in the Swiss Alps since 1926 provides a rare long- 
erm record of ozone levels.58

Atom record of ozone levels since 1926 afterH. U. Duetsch. The curve plots the deviation ofannual mean 
tohann 5®*year mean of 337 Dobson units. Triangles mark epochs of JU-CM-CS events. Arrow heads point 
Finnin °I'*CS CydeS forme4 by consecutive Jupiter-CM conjunctions. The respective epochs meet peaks in the ozone
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Figure 29 presents the deviation of annual mean values from the 50- year 
mean of 337 Dobson units. A change of about 17 Dobson units corresponds to 
a 5% change in ozone concentration. The epochs of JU-CM-CS constellations 
are marked by flat triangles. As to the events 1967.8 and 1970, which are only 
separated by an interval of 2.2 years, the mean of both epochs is indicated. h 
is together the epoch of the major solar instability event that started in 1968- 
The JU-CM-CS epochs, which are related to periods of energetic flare activity/ 
also fit the strongest ozone deviations, as can be seen in Figure 29. In additioU; 
the phases tt/2 and ir radians (90° and 180°), that were conspicuous in the Sun s 
rotation data, concur with secondary peaks. Small arrow heads point to these 
phases. After the instability event starting in 1968 the pattern seems to have 
changed. The epoch of JU-CM-CS in 1974 coincided with a minimum. If ^ne 
new pattern proves to be stable, the next minimum is to be expected in 1990.

Xl1- COSMIC INFLUENCE ON WEATHER

’ n6re has been a lot of controversy over whether or not the Sun's activity 
^uuences weather on Earth. Simple relationships discovered in the 1870's and 

Os vanished when examined more critically, or faded in the light of longer 
c°rds. A classical example is a marked correlation between the 11-year 

^UnsPot cycle and the water level in Lake Victoria that seemed to imply a direct 
lqnn,eCt’on between solar activity and rainfall in Africa. After the middle 

u s' however, the pattern that included two sunspot cycles vanished and 
n°t appear again. In addition, such ephemeral relationships were limited 

sPecial regions and did not cover larger areas subjected to the same or a 
foll r C^mate" These discussions will perhaps enter a new stage now. The 
pj Ovving results cover more than a Century and large parts of the Northern 

^isphere in a consistent way.
lgure 30 provides evidence of a strong connection of rainfall over central 

yea°^e JU-CM-CS epochs. The investigation is based on the mean of 
arly rainfall totals in mm derived from observations of 14 German stations 

"B ^aur,W This homogeneous time series, supplemented by data from 
erhner Wetterkarte”, published by the Meteorological Institute of the Free 

Vjp!Versity of Berlin, covers the period 1851 to 1983. The 2-year running 
*ance s2 of these data was subjected to a Gaussian low-pass filter. Peaks in 

yeaPlot Point to a strong contrast in the rainfall of consecutive years. Very wet 
h'h'S are f°ll°weci by very dry years or very dry years by very wet years,
1 ereas minima go along with little contrast in this respect. The x-axis 
S2 Icates the years of Observation and the y-axis the smoothed variance z> = 
a 1 is obvious that the epochs of JU-CM-CS events marked by pointers show

8ood correlation with peaks in the plot, whereas minima, designated by open 
c es/ coincide with phases tt radians (180°) in the middle between two 

JU°C^S '■bat also can be looked at as second harmonics of cycles of consecutive 
jgCM-CS events. Only at the secular minimum in sunspot activity around 

the respective maxima are quite weak or even disappear.
2 lls correlation is corroborated by a Statistical analysis of the unsmoothed 
T|aear running variance of the German rainfall data presented in Figure 31. 
(j^Jbl-CM-CS epochs are marked by flat triangles and the phases tt radians 
s- )/ the second harmonics, by open circles. The analysis evaluates the 
gro Seance of the difference between means of the running variance of two

ups: Group 1 composed of the variance of years coinciding with JU-CM-CS 
s and of the respective preceding year and following year; Group 2 

abd Prisin§ *-be variance of the years that concur with phases tt radians (180°) 
is pt^e respective preceding year and following year. The rainfall distribution 

aUssian and free from Markov type persistence. Daily or monthly data 
fQ0Vv some persistence patterns. These were eliminated, however, by the 
B^^ion of yearly means. Thus, the t-test may be applied. The Fisher- 

rens formula, described in the glossary, is to be used, as the variance in 
Qtest groups shows a significant difference.

q ,r°uP 1 yielded: number of data points n} = 46; mean x, = 13.46; Standard 
laHon S) = 15.25. The corresponding values in Group 2 are: n2 = 48, x, =



XII. COSMIC INFLUENCE ON WEATHER 69
68 SUN-EARTH-MAN: AMESH OF COSM IC OSCILLATIONS

Figure 30: Smoothed running variance of yearly rainfall totals (mm) derived from observations of 14 German 
by F. Baur. The time series covers the period 1851 to 1983. Arrows mark epochs of Jupiter- CM conjunctions "’h' j 
coincide with maxima in the running variance. Open circles designate second harmonics of respective cycles crea 
by consecutive heliocentric conjunctions of Jupiter and the centre of mass CM that match minima in the variancl 
rainfall.

3.48; s2 = 7.65. The corresponding test value t (df=67) = 3.98. Considerin^ 
that the variance generates positive values only and Group 1 is known to ha'zt 
a higher mean than Group 2, the rules valid for single-sided distributiv^ 
apply: P < 0.0002. The null hypothesis of no significant difference betwee)1 
the means involved can be rejected at a high level of significance. The 
procedure applied to the same data set, but based on a 3-year runnivh 
variance, gives the results: = 46; x, = 12.19; s, = 8.76. n2 = 48; x2 = 4.38; 61 
= 6.8.f (df=87) = 4.82; P < 0.00003. 4-year and higher running variance sho^ 
deteriorating results. Nonparametric tests confirm the establisheL 
Connections. The Mann-Whitney-test yields: z = 3.84; P < 0.0001.

Another approach contributes to these corroborations. The complete data 
Set is characterized by n = 132; x = 7.5; s = 11.85. In a group that comprises 
°nly the variance data of the years of phases tt radians (180°), the 
c°rresponding values are n3 = 16; x3 = 1.15; s3 = 1.3. The f-test yields t (df = 147) 
" 5.87; P < 0.000002. This connection relating the phase -tt radians (180°) in 
Jhe middle between consecutive JU-CM-CS events, the second harmonics, to 
°w variance values, seems to be rather dependable. This means in practice 
^3t around phases -tt radians (180°) there is little contrast as to wetness and 
r°ught in consecutive years, whereas change of flood years to drought years 

inversely occurs frequently around JU-CM-CS events, at least in central 
Ur°pe since the middle of the 19th Century.
A replication was made by means of yearly rainfall averages in England and 

vales for the years 1850 -1976.100 The same procedure based on 2-year running 
J^eans yielded: h, = 47; x, = 2.67; s, = 3.55. n2 = 45; x2 = 1.06; s, = 1.62. t 
nf=66) = 2.83; P < 0.004. The null hypothesis of no real difference between 

e nieans of the two groups is disproved again.
^hen the groups of three years each around the epochs in question are 

^QPlaced by groups allotted to a sine wave that comprises all data available, 
. e tests continue to indicate highly significant results. The JU-CM-CS epoch 
$ a$signed to the sine wave such that it coincides with the phase tt/2 radians 

P ) at the crest, while the epoch in the middle between JU-CM-CS concurs 
the phase 3/2 71 radians <270°) at the trough. All years matching positive 

ases of the sine wave including the phases 0 and tt radians (180°) fall in 
2 r°up 1, and all years coinciding with negative phases are assigned to Group

As to the rainfall over Germany, this new procedure, when based on a 2-year 
()Unr>ing variance, yields t (df= 109) = 3.9. The corresponding probability P< 
s-‘ 002 justifies the dismissal of the null hypothesis at a high level of 

’S^ificance. The rainfall averages in England and Wales subjected to the new 
Pr°cedure give t (df=104) = 3; P < 0.002. Another replication makes use of 
p? Yearly total rainfall (mm) in the eastern United States, reduced to 
v '^delphia equivalent values, covering the period 1850 - 1967.101 The sine 

Procedure yields: nt = 66; Xi = 1.72; Si = 1.91. n2 = 51. x2 = 1.01; s2 =
14. t (df=H0) = 2.48; P = 0.009. The null hypothesis can be rejected. This 

^°’nts to a real difference of the two groups as to rainfall in the northern 
^•sphere, but so far only as to mid- latitudes.

he next replication makes use of data from the equatorial region: yearly 
j °nsoon season (June - September) rainfall (mm) at Bombay for the years 1850 
0 1960.102 The difference of both groups is still evident, but the sine wave 
^r°cedure reveals a phase shift: the effect begins and ends tt/2 radians (90°) 
^dier. If allowance is made for this shift, the results are: n} = 65; x, = 2.54; s, 
k 3-09. n2 = 45; x, = 1.45; s2 = 2. t (df=109) = 2.24; P = 0.014. The phase shift 
by ^2 (90°) emerging in low latitudes is no ephemeral feature. It is confirmed 
(m analYsis All-India summer monsoon (June to September) rainfall 
g *h) for the period 1871 - 1978.103 Sine wave processing yields: n, = 68; x, = 
te' S| = 13-4- ”2 = 44; x2 = 4.88; s2 = 6.47. t (df=104) = 2.62; P = 0.005. This 
Tu ’S a8a*n a dismission of the null hypothesis at a high level of significance. 
to ^refore' a two-phase System with relation to the geographic latitude seems 

e a promising approach.
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Temperature opens a further field of replication. F. Baur10’established a time 
series of yearly temperature averages (°C) based on the respective means of 
the stations Utrecht-de Bilt, Potsdam, Basle, and Vienna. With extensions 
taken from the "Berliner Wetterkarte", the series covers the period 1851-1983. 
The sine wave method, as applied to the central European rainfall data, gives 
the following values: m = 77; rq = 0.463; S| = 0.619. n2 = 55; x2 = 0.217; s. = 
°-3. t (df= 118) = 3; P< 0.002. This result is again highly significant. Yearly 
^ean temperatures in central England for the period 1851 - 1976”' offer 
°ccasion for another replication. The result is significant, but less striking: n2 
' 69; x, = 0.293; s, = 0.382. n2 = 56; x2 = 0.196; s2 = 0.274. t (df=123) = 1.65; 
P = 0.05. As was to be expected, there are no indications of a phase shift. 
Phases -rr radians (180°) point to series of years showing little contrast in 
temperature, whereas JU-CM-CS epochs are characterized by sequences of 
a'ternately hot and cold years. An analysis of annual average temperatures of 
the Northern Hemisphere for the period 1850 — 1978 yielded no significant 
difference of the means of groups formed with respect to epochs of JU- CM-CS 
events. This may be due to phase differences in different geographical 
hititudes that cancel out.

T hese are the first results in the field of solar-terrestrial relations regarding 
Heather which cover large areas and long periods consistently. Moreover, they 
are accessible to prediction because they are based on configurations of cosmic 
bodies in the solar System that can be computed. The results of this new kind 
°t interdisciplinary approach, which integrates astrological views and modern 
Science, should be intriguing enough to induce experts in the different fields 
lnvolved to follow the trace outlined in this study.

The JU-CM-CS effects seem to have left their mark still in other clima*’*' 
features. The longest records of ice in the western North Atlantic are derivt’d 
from the yearly counts of the number of icebergs that pass south of latitude 
48° N to affect the shipping lanes.'w These counts are quoted in terms of 
Smith-index which provides a scale from —5 to +5. The time series covers thL’ 
period 1880 to 1976. As the counts refer to higher latitudes, the position of tbc 
crucial epochs in the sine wave should show no phase shift. This turns out 
be true. The test of both groups, processed in the same way as the Genua!1' 
England and Wales, and U.S. rainfall data, yields the following result: nt = 
x, = 5.32; s, = 7.17. n2 = 40; x2 = 2.68; s2 = 3.37. t (df=84) = 2.41; P = 0.009- 
The rejection of the null hypothesis is again justified at a high level 
significance.



72 SUN-EARTH-MAN: AMESH OF COSMIC OSCILLATIONS

XIII. PYTHAGOREAN HARMONY

One of the first interdisciplinary approaches to a holistic understanding of our 
world was that of Pythagoras and his disciples. They created the theory of the 
functional significance of numbers in the objective world and in music. Their 
famed dictum "all is number" meant that all existing entities can be ultimately 
reduced to number relationships that do not only link mathematics to music 
theory, but also to acoustics, geometry, and astronomy. Even the dependence 
of the dynamics of world structure on the interaction of pairs of opposites, the 
first of which is the even-odd polarity essential to numbers, emerges from 
these number relationships.107 Pythagoras would have been happy to learn of 
attractors opposite in character that are created by simple feed back cycles of 
numbers and form tenuous boundaries, dynamic sites of instability arid 
creativity.

Pythagorean thinking deeply influenced the development of classical Greek 
philosophy and medieval European thought, especially the astrological belief 
that the number harmony of the universe affects everything including 
terrestrial affairs in their relation to space-time configurations of cosmic bodieS- 
Men were intrigued by the precision of those number relationships between 
musical harmonies, that deeply touch man's soul, and prosaic arithmetical 
ratios of integers. This connection was first demonstrated by Pythagoras 
himself in the sixth Century B.C. In his famous experiment a stretched string 
on a monochord was divided by simple arithmetical ratios as 1/2, 2/3, 3/4, 4/5, 
5/6 and plucked. It was a Eureka moment when he discovered that the 
respective partitions of the String create the consonant intervals in harmony-

One tone is not yet music. One might say it is only a promise of music. The 
promise is fulfilled, and music comes into being, only when tone follows up°n 
tone. Strictly speaking, therefore, the basic elements of music are not the 
individual tones, but the individual tone to tone moves. Each of these moves 
spans a certain pitch distance. The pitch distance between two tones is called 
an interval. If the basic elements of a melody are the individual moves, melody 
is a succession of intervals rather than of tones.103 Intervals can be consonant 
or dissonant. It was Pythagoras' great discovery to see that the ratios of the 
first small integers up to six give birth to consonant intervals; the smaller these 
integers, the more complete the resonance. A string divided in the ratio 1 : 2 
yields the octave (C-C') of its fundamental note, an equisonance. The ratio 2 
: 3 - the entire length of the string to two thirds of its length - yields the fifth 
(C-G), 3 : 4 the fourth (C-F), 4 : 5 the major third (C-E), 5 : 6 the minor third 
(E-G), and 3 : 5 the major sixth (C-A). The pairs of notes given in brackets are 
examples of the respective consonances.

The minor sixth created by the ratio 5 : 8 seems to go beyond the limit six- 
But eight, the only integer greater than 6, is only the third power of 2 which 
is a member of the senarius of consonant numbers; eight is created by an octave 
Operation which gives birth to absolutely equisonant tones. All authorities 
agree that besides the equisonant octave there are no other consonant intervals 
than the third, the fourth, the fifth and the sixth.109 If more than two notes are 
to be consonant, each pair of them must also be consonant. As mentioned 
already, the most complete consonance within the ränge of an octave is the 
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Hiajor perfect chord C-E-G = 4:5:6 that unites the major third and the fifth to 
the fundamental note. These concepts of harmony, harmonic intervals and 
chords are not an arbitrary invention. The consonant intervals are formed in 
nature by the first terms in the series of overtones or harmonics. The harmonic 
series was unknown in the age of Pythagoras. It was discovered by Marin 
^dersenne in 1636, and the inherent law of nature was found by Joseph 
Sauveur in 1702. When there is a musical sound, there is always in addition a 
Series of harmonics that relate the fundamental tone to an infinity of overtones 
Vvhich influence the quality of the fundamental. The overtones up to the sixth 
harmonic represent the consonant intervals: the octave, the fifth, the fourth, 
fhe major third, the minor third, and the sixth.
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XIV. ENERGY DISPLAY IN SOLAR ERUPTIONS “SET TO MUSIC“

Now we are prepared to focus again and with more attention to detail on the 
art of composing" predictions of energetic solar eruptions. Most features of 
Figure 32 are known to the reader already. They were presented in Figure 21 
that shows the angular acceleration dw/dt of the vector of the tidal forces of 
Venus, Earth, and Jupiter. The cyclic pattern created by boundary transitions 
from positive to negative values, or inversely, correlates with proton events 
(P) and X-ray bursts X3 (X) observed in 1982. This year was only an examph-’ 
of the general pattern of this kind of cycles. 1982 was, however, a year with 
exceptionally intense eruptional activity. In the preceding years the Sun 
produced less intense eruptions, even though there were active phases in the 
dia/dt cycles as well as in 1982 and in spite of the fact that the 11-year sunspot 
cycle reached a high maximum in 1979/1980.

Figure 32: Role of Pythagorean harmony in "composing" predictions of energetic solar eruptions. A wealth *’ 
consonant intervals (2 : 3. fifth; 3 : 4, fourth; 4 : 5, major third; 5 : 6, minor third; 5 : 8, minor sixth), designated Y 
vertical triangles and large numbers, points to eruptions of exceptional intensity. Flares that emerge in active pha«1 
of cycles related to the angular acceleration of the composed vector of the tidal forces of Venus, Earth, and Jupi*e ' 
as explained with respect to Figure 21, display tinusual energy when the extrema of the angular acceleration appC11 
at intervals that are together consonant intervals in musical harmony.
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Figure 32 explains why in 1982 the active phases in the dw/dt cycles displayed 
eruptions of such high intensity. Contrary to Former years, zero phases and 
extrema of the curve of the angular acceleration of the composed vector of the 
tidal forces of Venus, Earth, and Jupiter formed just in 1982 a wealth of 
consonant intervals of musical harmony. Vertical flat triangles in Figure 32 
indicate the limits of the respective intervals. At the top two fifths (2 : 3) are 
formed by the positive extrema in the curve. In the middle, around the time 
axis, the zero phases appear just at such distances that they represent a fourth 
(3 : 4), a major third (4 : 5), and a minor third (5 : 6). Eventually, three of the 
four negative extrema form a minor sixth (5 : 8). Such connection of an 
accumulation of consonant intervals and strong solar activity is a common 
feature. Only when the 11-year sunspot cycle is in its deepest valley, is there 
no effect because of the lack of an energy potential that could be tapped.

Figure 33 repeats the former presentation of the prototypal pattern of a 
composite wave formed by the superimposition of the fourth, fifth, and sixth 
harmonics of JU-CM-CS cycles of any length. The positive phases coincide 
with clusters of solar cosmic ray events (P), observed from 1942 to 1969, and 
flare-generated X-ray bursts 5= X4, indicated by arrow heads, registered from 
1970 through 1987. It has been stressed in the explanation of Figure 26 that the 
ratio 4 : 5 : 6 of the composed harmonics is representative of the major perfect 
chord. Figure 33 shows in addition that the centroids of clusters of highly 
energetic events mark intervals of the major sixth (3 : 5) rather precisely. This 
is indicated by vertical flat triangles and large numbers on top of the plot. 
Furthermore, the octave (1 : 2) and the major third (4 : 5) form substructures 
that are indicated on the right of Figure 33 by small numbers between the arrow 
heads. As the prototypal pattern in Figure 33 presents a synopsis of the most 
energetic category of solar eruptions recorded for the past 45 years, it 
corroborates the hypothesis that consonant intervals play an important role 
with respect to the Sun's eruptional activity.

XV. HARMONICAL CONSONANCES IN SOLAR CYCLES COVERING 
THOUSANDS OF YEARS

Another confirmation of this hypothesis are the connections presented in 
Figure 34 that cover thousands of years. It has been shown in Figure 19 that 
consecutive impulses of the torque IOT in the Sun's motion about CM, when 
taken to constitute a smoothed time series, form a wave-pattern the positive 
and negative extrema (±AS) of which coincide with maxima in the secular 
sunspot cycle. This Gleissberg cycle, with a mean period of 83 years, which 
modulates the intensity of the 11-year sunspot cycle, is in turn modulated by 
a supersecular sunspot cycle with a mean period of about 400 years. 1 he 
Maunder Minimum of sunspot activity in the 17th Century and a supersecular 
maximum in the 12th Century are features of this supersecular cycle. It seems 
to be related to the energy in the secular wave presented in Figure 19.

This energy may be measured by squared values of the secular extrema ±AS. 
When these values are taken to form another smoothed time series, a 
supersecular wave emerges as plotted in Figure 34.1,0 It runs parallel with the 
supersecular sunspot cycle. Its mean period is 391 years, but it varies from 166 
to 665 years. Each dot in the plot indicates the epoch of a secular extremum 
(±AS). These epochs are numbered from —64 to +28 and ränge from 5259 B.C. 
to 2347 A.D. Black triangles indicate maxima in the correlated supersecular 
sunspot curve and white triangles minima. The medieval maximum, which 
was together a climate Optimum (O), the Spoerer Minimum (S), and the 
Maunder Minimum (M) are marked by respective abbreviations. The extrema 
in the supersecular wave properly reflect all marked peaks and troughs in the 
supersecular sunspot curve derived from radiocarbon data by Dämon and 
Eddy."1

Phase jumps are a common feature of all kinds of cyclic time series observed 
in Nature. Diverse examples of phase jumps in series of short-term cycles have 
been presented above. The energy wave in Figure 34 is an intriguing example 
°f phase change in series of long-term cycles. The dashed horizontal lines mark 
two quantitative thresholds. When the energy in the wave transgresses the 
upper line, or falls beneath the lower line, a phase jump emerges in the 
correlated supersecular cycle of sunspot activity. At the crucial phases, set off 
in Figure 34 by dotted vertical lines, the extrema change sign; a preceding 
supersecular maximum is not followed by a minimum, but by another 
rnaximum, or a minimum by a further minimum. More details of these 
connections have been given in special publications. One of the consequences 
that can be derived from the energy wave is the forecast of an imminent 
supersecular sunspot minimum around 2030 A.D. The dotted vertical line 
quite on the right of Figure 34 points to the epoch of a phase change such that 
the supersecular Maunder Minimum (M) will be followed by another 
supersecular minimum about 2030.

Intriguingly, the intervals in the energy wave that separate consecutive 
Phase jumps, too, show a relationship with consonant intervals. These 
intervals, marked by the vertical dotted lines and vertical flat triangles, 
represent the major sixth (3 : 5) and the minor sixth (5:8). The pattern that 
Combines the major with the minor sixth seems to be a permanent feature, a
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new start of which can be identified beyond the phase jump in 1128, the epoch 
°f the medieval Optimum (O). The consonant intervals are designated by large 
numbers on top of Figure 34. The smaller numbers undemeath point to a 
connection with the period of the triple conjunction of Jupiter, Saturn, and 
Uranus, mentioned in the introductory part. This period of 317.7 years, which 
is related to the Sun's activity and terrestrial climate in Precambrium, also 
shows a connection with the consonant intervals investigated here. The 
threefold, fivefold, and eightfold values of the period of the triple conjunction, 
narnely 953,1589, and 2542 years, properly reflect the actual intervals between 
consecutive phase jumps. These actual values seem to oscillate about the 
values derived from multiples of the period of the triple conjunction of Jupiter, 
Saturn, and Uranus. As has been pointed out in the beginning with respect 
to the Elatina cycle, the period of conjunctions of Jupiter and Saturn and 
Irnportant torque cycles are involved, too, because they are commensurable 
^th the period of the triple conjunction. Reference is made to the 
corresponding details.
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XVI REALISATIONS OF MUSICAL CONSONANCES IN 
TERRESTIAL CYCLES

Just that interval of the sixth (5 : 8) as defined in Figure 34 by the phase jumps 
in 2916 B.C., 1369 B.C, and 1128 A.D, is reflected, too, in terrestrial data that 
show a relation to the supersecular sunspot cycle. Figure 35, after H. H- 
Lamb,112 shows 20-year averages in the growth rings of Bristlecone pine trees 
near the upper tree line in the White Mountains, California, from 3431 B-C. 
The variations in the ring widths at this height may be taken as indicating 
variations of summer warmth or its seasonal duration. The data were suppig 
by V. C. La Marche at the Laboratory of Tree Ring Research, University ot 
Arizona. The arrows point to the respective epochs of phase jumps in the 
supersecular energy wave. It is obvious that just the periods around these 
epochs are characterized by the greatest variations in the ring widths that reach 
34/100 mm to 39/100 mm, whereas in the long periods between these three 
phases of exceptional change the ring widths vary by less than half of this 
ränge. This coincidence of outstanding features in the supersecular energy 
wave and the time series of growth rings of trees, matching the consonant 
interval of the minor sixth (5 : 8) in both cases, is a solid indication that we are 
dealing with a real relationship.

Figure 36 after Rhodes W. Fairbridge113 contributes to this growing body 
circumstantial evidence. In the Hudson Bay, Canada, beach ridge formations 
have been preserved as a long series of almost continuous "staircases" fron1 
top to bottom of ancient strandlines in an area of maximum postglacial upl’h- 
As Fairbridge put it, "we have been able to walk back so-to-speak through 
time, ascending the stair-treads, a few meters at a time, from the present beach 
to the level dated about 8300 years B.P., the marine limit, the time of the 
postglacial marine invasion of the Hudson Bay." Fairbridge assumes that 
critical periods of storminess, when local sea level was raised above its usual 
average stand, may have been an important factor in the building of beach 
ridges. The irregulär curve in Figure 36 is a plot of the moving average of the 
measured beach de-levelings. Each dot represents one of the individual beach 
ridge formations. The measured data cover more than 8000 years before the 
period 1975 (B.P.).

In the plot of Figure 36 only the data back to about 6000 B.P. are giveri/ 
because the calculation of phase jumps in the supersecular energy wave does 
not go beyond this ränge. The fat arrows mark the epochs of phase jumps in 
the energy wave that are indicated by vertical dotted lines in Figure 34. If these 
epochs coincide with supersecular maxima in Figure 34, the respective arroWS 
in Figure 36 point upwards, while they point downwards when the epochs 
indicate supersecular minima in sunspot activity. The respective arroWS 
properly fit the most prominent ups and downs in the curve that reflect the 
differences in the beach de-levelings measured on the Ordinate axis by rates 
of emergence in cm/yr. The trend is designated by a dashed line. Both of the 
two greatest negative deviations from the trend properly fit the phase jump 
minima in 2916 B.C (4892 B.P.) and 1369 B.C (3345 B.P.) while the most ojiaiuiniiu c io syipoipunH
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prominent positive deviations coincide with the phase jump maxima in the 
secular wave about3839 B.C. (5815 B.P.) and 1128 A.D. (847B.P.). In the period 
of rather flat oscillations around the trend about 847 B.P. on the right of the 
plot this is not as clearly visible as in the period about 5815 B.P with its strong 
positive deviation from the trend. It is obvious, however, that all of the fat 
arrows in Figure 36 point to maxima of curvature or tuming points in the trend 
line. The arrow at the phase jump epoch 1128 A.D. (847 B.P.) is no exception; 
h indicates a crest tuming point as well as the other arrow pointing upwards 
at the epoch 3839 B.C. (5815 B.P.). Consistently, the major and minor sixths 
(3 : 5 and 5 : 8) appear as well as with respect to the phase jumps in the 
supersecular energy wave. These consonant intervals are set off in Figure 36 
by vertical flat triangles and numbers designating the respective ratios of the 
intervals.
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XVII. EPILOGUE

Cydes are at the core of all connections presented here. So let us complete a 
cyde in retuming to the beginning where it has been shown that a simple 
mathematical feed-back cyde, a model of the fundamental functions of cydes, 
creates pre-images of polar tension, called attractors, and instable, but Creative 
boundaries between the domains of competing attractors of opposite quality. 
These boundaries give birth to a wealth of explidt structures, an incredible 
variety of Julia sets, one of which was presented in Figure 3. Adrien Douady 
has given an apt description of their various forms: "Some are a fatty doud, 
others are a skinny bush of brambles, some look like the sparks which float in 
the air after a firework has gone off. One has the shape of a rabbit, lots of them 
have sea-horse tails. .

But from the mathematical feed-back cycles also emerges a core entity called 
Mandelbrot set M which regulates the inddence of the different forms of Julia 
sets. Peitgen and Richter115 compare its function with that of the genome, the 
entire set of hereditary factors contained in a haploid number of chromosomes 
of an individual: "There is one constant in the diversity of motives and their 
Variation in the morphology of the Julia sets: the Mandelbrot set itself, which 
appears again and again in different sizes but always in the same form. One 
has to think of the genetic Organisation in higher organisms: each cell contains 
the complete genome, the totality of all forms of expression, but at any point 
in the organism only a small selection actually is expressed."

Similar thoughts occurred to Adrien Douady,“5 an authority on the analysis 
of the Mandelbrot set: "We can think of the iteration process defined by the 
formula zn+l=z„+c as an extraordinary effident way to develop the Information 
contained in the data (the value of c for a Julia set, and the window for a detail 
of the Mandelbrot set), acting as a key. This phenomenon of developing 
information is also striking in biology: a transcription of all the genetic DNA 
of a human being (or any vertebrate) would take a hundred pages or so. 
Compare this with a treati$e> on anatomy, to which you should add one on 
endocrinology and one on innate behaviour! Imagine sdentists faced with the 
collections of Julia sets without knowing where they come from; would they 
not do just what zoologists did in the 19th Century: define phyla, classes, 
Orders and genera, give a description of the spedfic features attached to each 
term of Classification, and so on? Let us be clear: I am not claiming that Julia 
sets can provide a model for any biological phenomenon, but they are a 
striking example of how a very simple dynamical System can develop the small 
information contained in a key, and produce various highly organized 
structures."

According to J. H. Hubbard, the Mandelbrot set is "the most complicated 
object in mathematics."117 It can be defined as the set of all complex numbers 
of c for which the size of z2 4-c is finite even after an indefinitely number of 
iterations. The mathematical feed-back cycle, described by words in the 
introductory part and defined by a formula in the Douady quotation 
(zn+l=zj+c; given a number z0 take its square and add a constant c to get zü 
then repeat to get z2, z3, and so on), produces the Mandelbrot set when the 
complex number z is always made zero and different values of c are selected.

*8ure 37: Representation of the Mandelbrot set after Peitgen and Richter. The impression that it rests on harmony, 
®ven better conveyed by Figure 4, is confirmed by rational analysis. It reflects in double Version all known consonant 
“'tervals, the major perfect chord, and also the combination of the major and minor sixth 3:5:8 found in the 
8uPersecular torque- and sunspot cyde, as well as in tree ring widths and beach de-levelings. The intervals are 
J'teasured along the "spine", marked by a dashed line, ranging from the libido centre (LC) to the end of antenna 
'®A). The zero navel (ZN), top of body (TB), Ijead centre (HC) and crown of head (CH), are distributed such that 
J^spective intervals form all acknowledged harmonical proportions. The acronyms aliude to Peitgen and Richters 

aPple man anatomy" and might stimulate Imagination beyond the number relationships involved.
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Figure 4 is the result of such process. Julia sets are created when c remains 
fixed and z varies beginning with a special initial value z0. Julia sets are legion; 
for each fixed value of c used in the iteration formula, a new and different Julia 
set develops. Here the control function of the Mandelbrot set comes in. The 
Position of c in the complex plane relative to the Mandelbrot set A4 decides on 
the form of the Julia sets. They are connected structures if c is from within A4, 
and broken into infinitely many pieces if c lies outside M. Most interesting is 
the boundary of A4. When c crosses the boundary, associated Julia sets will be 
subject to an explosion that decomposes them into a cloud of points, called 
Fatou dust. This fractal dust gets thinner and thinner the farther c is from the 
Mandelbrot set A4. Thus, Crossing the boundary of A4 functions like a 
mathematical phase transition for Julia sets, as Peitgen and Richter"" put it.

The reader should hold in mind that all these fascinating qualities emerge 
from simple feed-back cycles that can be found, too, in the relative motion of 
cosmic bodies in the solar System. Beyond the mathematical complexity of the 
Mandelbrot set its aesthetic appeal should not be forgotten. The 
mathematicians Philip J. Davis and Reuben Hersh"9 have stated: "Blindness 
to the aesthetic element in mathematics is widespread and can account for a 
feeling that mathematics is as dry as dust, as exciting as a telephone book, as 
remote as the laws of infangthief of fifteenth Century Scotland. Contrariwise, 
appreciation of this element makes the subject live in a wonderful männer and 
burn as no other creation of the human mind seems to do."

This is the proper attitude to look at Figure 4 again. The picture, when looked 
at in a holistic way, conveys the impression of harmony and creativity. It could 
serve as a powerful emblem of these fundamental qualities. Even the seif' 
collectedness and sitting posture of meditating man seems to be embodied in 
the pictorial representation of A4. This impression is deepened by the antenna 
above the "head" of the "apple man". It is seen on close inspection that it 
carries many little copies of the larger A4. They sit there like pearls on a string/ 
and further smaller ones sit between the larger ones, and so on and on forever. 
One relatively large miniature Mandelbrot on the antenna is visible in Figure 
4. This productive abundance which contributes to the impression of creativity 
is not limited to the antenna. There is a wealth of sprouting miniature 
Mandelbrots everywhere; they grow out of the cardioid-shaped main body as 
well as out of the head disk and satellite disks. Buds give birth to buds that 
give birth to buds and so on without end. This image applies to the growth of 
ideas as well as to bodily propagation.

The pictorial impression that the Mandelbrot set rests on harmony *s 
confirmed by rational analysis. As shown at the Sixth London Astrology 
Research Conference in 1987,120 the proportions of the pictorial representation 
of the Mandelbrot set reflect all known consonant intervals, the major perfect 
chord, and also the combination of major and minor sixth 3:5:8 which has 
been found in the energy wave related to the supersecular sunspot cycle as 
well as in tree ring widths and beach de-levelings. The harmonic ratios of the 
intervals in question may be taken from Figure 37 after Peitgen and Richter.12’ 
Its original destination was to present results from some ongoing research or» 
A4. The numbers on the right of the plot are related to this research and may 

be neglected in our context though they attest to the deep interest 
mathematicians have in bringing to light structures hidden in A4.

The intervals are measured along the spine of the "apple man" that is 
marked in Figure 37 by a dashed line. This ranges from the cusp of the cardioid- 
shaped main body to the end point of the antenna. According to a theorem 
by A. Douady and J. H. Hubbard, the Mandelbrot set is connected, and the 
antenna, too, is contained in A4.122 The spine is no arbitrary choice. In the 
complex plane that the Mandelbrot set inhabits, the real part of complex 
numbers is represented by an axis of Coordinates, a section of which is the 
spine. The origin of the complex plane is that point in Figure 37 where those 
bne lines in the main body intersect. This zero point, the natural centre of the 
cardioid-shaped main body, is marked by ZN (zero navel). This acronym 
alludes to the "apple man anatomy", as well as five others. Interestingly, ZN 
coincides with the Hara point of spiritual tradition in Japan.

The cusp below the zero point, designated by LC (libido centre), is at the 
Point 0.25 on the real part axis. In the large disc, tangent to the cardioid body, 
the fine lines, a result of mathematical analysis as well as those in the main 
body, intersect at the centre HC (head centre) at the point - 1 on the axis 
designating the real parts. The points TB (top of body) at-0.75 and CH (crown 
°f head) at - 1.25 designate boundary positions the structural importance of 
which is evident. EA (end of antenna) indicates the upper point reached by 
the representation of the Mandelbrot set in Figure 4. The overall distance LC

EA is 2.25. Unity on the real part axis is equal to ZN - HC, the interval that 
separates head centre and zero navel. LC - TB, the height of the main body, 
f°o, is equal to 1. The third distance that is equal to unity is HC - EA, the 
mterval that separates head centre and end of antenna. All of the three 
distances LC - ZN, TB - HC, and HC - CH are equal to 0.25, and both ZN - 
TB and CH - EA equal three times 0.25. Thus, it is no surprise that the "apple 
man's" proportions, measured along the spine, show a wealth of consonant 
mtervals and harmonies:

°ctave (1:2) -> (TB1 -CH)
Fifth (2:3) -> (TB-CH)
Fourth (3:4) -> (ZN-TB)
Major third (4:5) -> (LC-TB)
Minor third (5:6) -> (ZN-CH)
Major sixth (3:5) -> (ZN-TB)
Minor sixth (5:8) -> (ZN-CH)

(LC-TB) and (HC-EA) (ZN-EA)
(ZN-TB) and (TB-CH) (CH-EA)
(LC-TB) and (ZN-TB) (ZN-HC)
(LC-HC) and (HC-EA) (LC-HC)
(LC-CH) and (LC-HC) (LC-CH)
(ZN-CH) and (CH-EA) (TB-EA)
(ZN-EA) and (TB-EA) (ZN-EA)

There are always at least two forms of the respective interval that visually, 
f°o, make sense and appeal to imagination. The first realisation of the octave, 
f°r instance, relates the height of the "head" to that of the main body. The 
reader may delve into these appealing relationships by himself with the aid of 
^’gure 37. The most harmonious chord is also present in two forms:

Major perfect chord (4:5:6) —> (LC-TB) : (LC - HC) : (LC - CH) 
(ZN - HC): (ZN - CH) : (LC - CH)
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The visualisation of these proportions again yields intriguing relationships 
that stimulate imagination. The best way to tune in, however, is to listen to 
the major perfect chord struck on a monochord or another Instrument. The 
combination of the major and minor sixth is, as announced above, also related 
to the proportions of the "apple man":

3:5:8-* (ZN - TB): (ZN - CH): (ZN - E A)

This is all the more important as the Mandelbrot set is no arbitrary invention 
of the human mind, but a structure found in Nature, as the physicist and 
mathematidan Gert Eilenberger’23 put it: "It is not our sensory and perceptual 
activity that forces Nature into a strait-jacket of mathematics, it is Nature, 
which, in the process of our evolutionary development, has impressed 
mathematics into our reason as a real, existing structure, inherent to herseif’ 
Less abstractly: the ape, from which we are descended, had to have a very 
accurate idea of the geometry of space actually existing if he were not to fall 
out of his tree and break his neck. Similarly, one can argue that the evolution 
of our abilities for abstraction and manipulation of logical Symbols must be 
oriented on actually existent structures in the real world."

The Mandelbrot set, seen as a pre-image, embraces a wide ränge of 
phenomena that seem to be the common morphological root of most diverse 
processes in microcosmos and macrocosmos: control of the growth of highly 
organized structures by the development of relatively simple key information; 
realization of consonances, resonances, and harmony in accordance with 
balanced harmonious proportions inherent in the set; expression of primordial 
cyclic functions that create polar tension and instability and conditions 
favourable to creativity in boundary regions between the realms of attractors 
of different quality. The most fundamental morphological features, however, 
seem to be those feed-back cycles that create polarities, conditions of instability 
and creativity, Mandelbrot- and Julia sets, and that mesh of harmonically 
interwoven oscillations wh'ich connects the revolutions of the giant planets 
with the Sun's irregulär swing about the centre of mass, the Sun's rotation, 
secular and supersecular sunspot cycles, energetic solar eruptions, 
geomagnetic storms, climatic change, rainfall and temperature, abundance in 
wildlife, economic cycles, and human creativity.

Thus, our new multidisdplinary approach, together based on wide 
astrological views and on recent scientific knowledge from so diverse fields as 
mathematics, astronomy, geophysics, dimatology, meteorology, biology, 
economy, and psychology, has yielded unexpected holistic results that 
confirm in detail the unity of the universe which is generally proven by the 
violation of Bell's inequality. As Peitgen and Richter124 aptly say: "It is no longet 
suffident to discover basic laws and understand how the world works "in 
prindple". It becomes more and more important to figure out the pattems 
through which these prindples show themselves in reality. More than just 
fundamental laws are operating in what actually is."

TABLE
Epochs of JU-CM-CS events 1800 - 2000:1998.56

(g) 22 July 1998 1998.56 (c) 20 April 1990 1990.30
(g) 31 Oct. 1982 1982.83 (C) 24 June 1974 1974.48
(g) 9 Jan. 1970 1970.02 (C) 20 Oct. 1967 1967.80
(g) 13 Aug. 1959 1959.62 (C) 16 May 1951 1951.37
(g) 15 April 1942 1942.29 (C) 1 May 1930 1930.33
(g) 25 Oct. 1920 1920.82 (C) 18 Jan. 1912 1912.05
(g) 8 Oct. 1901 1901.77 (C) 2 March 1891 1891.17
(g) 20 Nov. 1881 1881.89 (C) 11 April 1873 1873.28
(g) 16 March 1859 1859.21 (C) 26 Nov. 1850 1850.90
(g) 5 March 1843 1843.18 (C) 22 Nov. 1834 1834.89
(g) 9 Sept. 1819 1819.69 (C) 3 June 1811 1811.42
(g) 14 Sept. 1803 1803.70

Epochs of second harmonics of JU-CM-CS cydes:

1994.43 1986.57 1978.66 1972.25
1968.91 1963.71 1955.50 1946.83
1936.31 1925.58 1916.44 1906.91
1896.47 1886.53 1877.59 1866.25
1855.06 1847.04 1839.04 1827.29
1815.56 1807.56
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Glossary:

am: Annual mean of Mayaud's index aa of geomagnetic activity.

Ä: Unit of wavelength for electromagnetic radiation covering visible light and X-rays, 
named after the Swedish physicist A. J. Ängström: IO*10 m.

Angular acceleration: Time rate of change of the angular velodty, the angular 
displacement of an object or a vector.

Angular momentum: Property that characterizes the rotary motion of an object. The 
Earth has orbital angular momentum by reason of its annual revolution about the Sun 
and spin angular momentum because of its daily rotation on its axis. Angular 
momentum is a vector quantity that requires the spedfication of both a magnitude and 
a direction. This quantity measures the intensity of relational motion and is equal to the 
product of the angular velodty of a rotating object and its moment of inertia with respect 
to the rotation axis.

Autocorrelation Function: The plot of the autocorrelation coeffident as a function of 
different lags in a time series. The autocorrelation coeffident measures the correlation 
between successive data of the time series. The Statistical autocorrelation analysis can 
be used as a means to detect cydic features within a time series.

Bell's theorem: In 1964 John S. Bell showed mathetically that the tenets of theories 
based on separability impose a Ümit on the extent of correlation of a pait of distant 
partides (see Einstein-Rosen-Podolsky paradox). The limit is expressed in the form of 
an inequality that can be proved by means of the mathematical theory of sets. This Bell 
inequality constitutes a precise prediction of the outcome of an experiment on condition 
that Einstein separabüity is vaüd. The rules of quantum mechanics can be employed to 
predict the quantum results of the same experiment which differ by 40%. Actual 
experiments carried out from 1972 violate the Bell inequality based on the prindple of 
separability. They precisely confirm the prediction of quantum mechanics, « 
comprehensive theory describing a universe govemed by the prindple of inseparability 
and nonlocality (for details sca references 1-2, espedally B. d'Espagnat, 1979: The 
Quantum Theory and Reaüty, Sdent. American 241,128-140).

Carrington rotation: R. C. Carrington, who is famous for his discovery that the Sun 
rotates faster at the equator than near the poles, defined the heliographic longitude of 
the central point of the solar disk. This longitude is measured from the solar meridian 
that passed through the ascending node of the solar equator on the ecliptic on January 
1, 1854, at Greenwich mean noon. Carrington's zero meridian passed the ascending 
node 12 hours earlier. Carrington rotations are numbered in relation to these 
Coordinates. No. 1 commenced on November 9, 1853. The dates of commencement of 
current rotation numbers are given in astronomical yearbooks and ephemerides.

C-conjunctions: JU-CM-CSc events.

Chi-square test: see Pearson-test.

CM: Center of mass of the solar System, also called barycentre. Forces extemal to the 
solar system produce an acceleration of this centre just as though the whole mass of Sun 
and planets were concentrated there. The Sun's position relative to CM depends 
practically on the masses and the varying distances and directions of the giant planets 
Jupiter, Saturn, Uranus, and Neptune; the effect of the inner planets and of Pluto's tiny 
mass is negügible. Constellations of the outer planets regulate the Sun's orbital motion 
about CM. The Sun's centre CS and CM nearly coindde when Jupiter is in Opposition 
to Saturn, Uranus, and Neptune, whereas the two centres reach their greatest distance 
when all of the giant planets are conjunct. Most of the time CM is outside the Sun's body.

Cosine wave: A curve described by the equation y = cos x, the Ordinate being equal 
to the cosine of the absdssa. The cosine wave reaches its maximum at 0°, its minimum 
at 180° (it radians), and zero values at 90° (w/2 radians) and 270° (3n72 radians).

Cross correlation function: Statistical analysis of the correlation of two time series 
involving lags as applied in autocorrelation analysis.

. CS: The Sun's geometric centre.

dB: Dedbel, a unit of power ratio, proportional to the common logarithm of the 
intensities of two sources.

Dobson unit: Unit measuring the level of ozone concentration in the atmosphere.

dw/dt-eyde: 3.36-month cycle in energetic solar flares related to cyclic variations in 
the angular acceleration of the vector of the tidal forces of Venus, Earth, and Jupiter.

Einstein-Rosen-Podolsky paradox: Albert Einstein throughout his life remained 
dissatisfied with the probabilistic nature of the interpretations, generally given to 
quantum mechanics, which he thought incompatible with the locality prindple, also 
called separability, inherent in his theory of relativity. In 1935 he and two young 
colleagues, Boris Podolsky and Nathan Rosen, devised a thought experiment, aimed to 
cast special doubt on quantum mechanics. They argued that this theory, based on 
nonlocality and inseparability, was incomplete because it does not explain how two 
partides, once related by interaction, can remain correlated over vast distances without 
being causally connected.

Filter coeffident: Determines the length of a prediction-error filter of the estimate of 
covariances in an autoregressive process related to informational entropy. It shows a 
vague resemblance to the function of lags in the autocorrelation function (Vide N. 
Andersen, On the calculation of filter coeffidents for maximum entropy spectral 
analysis, Geophysics 39 (1974), 69 - 72).
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Fisher-Behrens formula: This algorithm has to be applied in the f-test of the difference 
between means if the variance in the test groups shows a significant difference:

The number of the degrees of freedom (df) results from:

«i+l «2+I

Forbush decrease: A decrease in the level of galactic cosmic ray reception on Earth 
caused by major solar flares.

Gaussian low pass filter: A special techniqüe of data smoothing related to the Gaus- 
sian distribution (Vide H. A. Panofsky and G. W. Brier, Some applications of statistics 
to meteorology, Pennsylvania State University, University Park, 1958).

G-conjunctions: JU-CM-CSg events.

Gleissberg-cycle: Secular cycle of sunspot activity that exhibits an average periodicity 
of about 80 years.

Q
IOT: Impulse of the torque in the Sun's orbital motion about the centre of mass CM 
of the planetary System. The intensity of IOT is measured by the change in angular 
momentum effected by the impulse. This is why IOT are also called time integral of the 
torque. Strong IOT are initiated by JU-CM-CS events that occur when the centre of mass 
CM, the Sun's centre CS, and Jupiter are in line.

IUWDS: International Ursigram and World Days Service founded in 1962 by the Inter­
national Astronomical Union (IAU), the Union Radio Scientifique Internationale (URSI)z 
and the International Union of Geodesy and Geophysics (IUGG). Ursigrams spread di­
verse solar-terrestrial data gathered by more than 140 Institutes all over the world.

JU-CM-CS: Heliocentric constellation that is formed when the centre of mass of the 
solar System (CM), the Sun's centre (CS), and the planet Jupiter are in line. JU-CM-CS 
events initiate impulses of the torque (IOT) in the Sun's orbital motion about CM that 
release energetic solar eruptions and connected terrestrial events.

JU-CM-CSc: JU-CM-CS event that is accompanied with a sharp increase in orbital an­
gular momentum and centrifugal motion of the Sun away from CM.

----------------------------------------------- GLOSSARY_________________________ 10J

JU-CM-CSg: JU-CM-CS event that goes along with a steep decrease in orbital angular 
momentum and centripetal motion of the Sun toward CM due to prevailing gravitation.

Major instability event: The centre of mass of the solar System keeps staying in or 
near the Sun's surface for several years; a phase of instability in solar activity and its 
terrestrial response ensues from this solar System constellation.

Markov type persistence: Distribution of data that reflects the pattem of a Markov 
chain, named after the Russian mathematidan A. A. Markov. Markov chains appear in 
sequences of random events in which the probability of each event depends on the dis- 
hibution of previous data.

Maunder Minimum: A period of very weak sunspot activity in the 17th Century that 
seems to be connected with the dimatic period of the so-called Little Ice Age.

MEM: Maximum entropy method of spectral variance analysis which shows much 
higher resolution than earlier methods, especially at lower frequendes. It is based on 
the density of infonnational entropy related to the autocovariance function of a time 
series.

■ MeV: Million electron-volt.

Minor instability event: Term that points to the boundary quality of JU-CM-CS 
events.

Orbital momentum: Angular momentum of the Sun's motion about CM.

Pearson-test: Chi-square test for the significance of the deviation of observed frequen- 
Qes from expected frequendes.

Pi radians: Phase angle of 180° expressed in radians.

P>/2 radians: Phase angle of 90° expressed in radians.

Polar cap absorption (PCA): An ionospheric phenomenon evidenced by enhanced 
Absorption of radio waves in the polar regions. PCA are released by solar proton events.

Proton event: A sudden increase in the number of solar protons of very high energy 
detected at the Earth after an energetic solar eruption.

Radiosonde flights: Sounding balloon which ascends to high altitudes, carrying 
Meteorological equipment which modulates radio Signals transmitted back to equipment 
on Earth.

Running variance: The well-known smoothing techniqüe of running means over two, 
three, or more consecutive readings with equal or different weights is applied to 
variance, the square of the Standard deviation.

Secular cycle of sunspot activity: Vide Gleissberg-cycle.

Secular torque cycle: Torque cycle in the Sun's motion about CM that is related to the 
secular sunspot cycle.
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Spectral analysis: Statistical methods (Fourier analysis, autocorrelation function, 
cross correlation function, power spectrum, maximum entropy spectrum) for disdosing 
cydic pattems in time series of data. The results of such analysis are presented in the 
form of spectra in the frequency or time domain.

Spectral peak: Peak in a spectrum resulting from spectral analysis that points to the 
frequency or the period of a cycle hidden in the data.

Supersecular sunspot cycle: Cycle of sunspot activity that exhibits an average 
periodidty of abouL400 years.

Tidal cycle: Vide dco/dt-cycle.

Torque: Torque bears the same relationship to rotation as force does to linear move- 
ment. It could be called "rotary force" because it is the tendency of a force to rotate the 
body to which it is applied about a point or an axis. Torque produces rotation or revolu­
tion the effectiveness of which is measured by the vector product of the force and the 
perpendicular distance from the line of action of the force to the axis of rotation. The 
time rate of change of the angular momentum of a rotating body is equal to the torque 
of the force applied to it.

Torque cycles: Quasi cycles of different periods that are related to impulses of the 
torque (IOT) in the Sun's revolution about the centre of mass of the solar System (CM).

f-test: Student's test of the significance of experimental data.

Variance: Average of the squares of the deviations of a number of observations of a 
quantity from their mean value.

X-ray bursts: Flare-generated emission of energetic X-rays. The X-ray Classification of 
solar flares is a better index of the geophysical significance of flares than the older optical 
groups of importance 1 to 4.
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