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Astrotheos                                                                                                                                    Part 2. ATS as a Structure of Periods 

2.ATS as algebraic Structure of the basic Periods in nature and society
© Smelyakov S.V., 2006

2.1. Introduction

Revealing of cyclic processes in Nature and society and determining their periods for spiritual, scientific and application purposes are attracting attention of a man since the ancient times. At this, such basic properties of Time as periodicity and succession-of-events were always close, but not equivalent.

These days, we may only imagine we can qualify with confidence the entire system of the ancient knowledge, including count of time, as the most things were enciphered, and unveiling even some of them makes us astonished. Thus, as the cuneiform tablets show, the Ancient Babylonians were watching the phases of Venus, which became possible for modern astronomy only after invention of telescope in the XVII century. Not less admiration is provoked by the Mayan Calendar the Auric structure of which is studied below; though it has almost nothing in common with Solar and Lunar cycles which make the basis of the most calendars, the Ancient Maya knew the duration of the average Solar year with several digits after the decimal point, their concept of counting the days is now accepted in astronomy (Julian days), and their Calendar for Venus was accurate to within two hours per 500 years! That is why we may suggest this calendar to hide some more secrets of Time.

Revealing of cyclic processes in Nature and society is commonly carried out by detecting the basic period T of the phenomenon, which is preferably considered to be immutable, though sometimes harmonics are considered, viz. the periods kT and T/n where k and n are integers or rational numbers. Once these basic periods specifying the phenomena of various natures have been detected, we may state a problem of studying of synchronism between them. For this, in [5] the concept of Solar-planetary synchronism (SPS) was introduced. 

In the narrow sense, the SPS is understood as a mathematical model (or system) that correlates the periods of the Solar system planetary revolutions, Solar rotation and average period of 11-year Solar activity cycle. It was found that this system behaves itself algebraically as if its structure consists of, at least, two components:  harmonic (or linear) and exponential (or nonlinear) ones. At this:
· the first of them specifies time in a conventional uniform scale where the Earthy (e.g. tropical) year is taken for the unit, with respective derived units from seconds to centuries and millennia;

· the second, or the Auric Time/period Scale (ATS), presents the infinite discrete set of periods 
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, viz. the geometrical progression with the ratio being equal to the Golden section number 
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, might be set up to any physical period (tropical year, average 11-year Solar cycle period, etc.) belonging to the system. This selection of time unit specifies the absolute value of periods relative to the chosen unit-period, though it does not influence the synchronism.

In the broad sense, the SPS denotes coincidence of the periods specified by the Auric Time Scales 
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 with the known basic periods of most fundamental cycles in Nature and society, within the range of minutes to hundreds of million years. By having not a hint for explaining this, we, however, may state that ATS closely correlates practically all fundamental periods of phenomena in Nature and society namely through the Golden section, and not harmonically.

But the concept of Time includes not only periods, chronology of events makes the essence of it as well. So, if the powers of the Golden section define the fundamental periods in Nature and society which flow in parallel, we may suggest, that the Scale 
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 defines, when its values are considered in succession, the phases of evolution, or historical cycles, the duration of which decreases with factor 
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.
So, the ATS-based Solar planetary synchronism of periods is considered in this Part. The concept of the evolutional time specified by the ATS makes the essence of Part 3. The Solar cycles as the “standard time signals” of the ATS are considered in Part 4. 
2.2. Basic source data and Formulation of the Problem

Revealing of the laws that describe the time dependencies for the cosmogeneous objects still continues to present an unsolved problem the actuality of which is defined not only by theoretical interest. Its significance for applications arises, in particular, from the established synchronism between the periods of planetary revolutions, Solar rotation, and 11-year Solar activity cycle from the one hand, and cyclicity of a number of biological, geological, social, and other processes with duration of seconds to hundreds of million years (and, might be, in a much more wide interval), from the other hand.

However, without obtaining the general mathematical model, that describes the planetary (viz. in a narrow sense) synchronism, there exists no possibility for studying such synchronism in a broad sense, which, in a system, correlates the periods of phenomena of both Cosmogeneous and Terrestrial nature. For this, a mathematical model of the Solar-Planetary Synchronism (SPS) has been developed [5], which is based on the discovered algebraic structure of periods of the basic Solar System objects. The internal structure of this model is specified by the Auric Time/Period Scale (ATS) that presents both the essence of the established SPS, and general model which allows us to correlate, through the principle of Unison/Resonance being described below, the SPS periods with the known fundamental periods of cyclic phenomena in Nature and society.

In elaboration of studying of periods, in this work the concept of Auric Time Scale presenting a mathematical model of the SPS is applied to analyzing the phenomena in “historical” time with the aim to verify the hypothesis that the global processes in Nature and society are developing in exponential, or evolutional time being also specified by the ATS rather, than in linear, or harmonic time being described by conventional unvaried periods (Part 3).
Note that all periods are given below in the units of Earthy tropical year, if not specified otherwise.

2.2.1. Solar Activity Parameters
It is known (Part 0), that growth of Solar activity exerts significant influence not only upon atmosphere and biological objects (first of all, onto nervous system and, then, onto cardio-vascular system), but over biosystems and society as a whole. Thus, as it was shown by A. Chijevsky (Part 5) in 1924, maxima in distribution of extremal social events (revolutions, riots, wars, etc.) are closely correlated with the 11-year SA cycle maxima. Due to high degree of integration of the world society, this influence is so important today, that those social and economic forecasts, which describe the state and development of complicated systems might hardly be regarded efficient unless this factor is taken into consideration.

Therefore, with respect to that influence the SA exerts over all spheres of Nature (including social events and individual human beings), it becomes unreasonable to exclude from consideration those periods, which specify this activity. Namely, in addition to planetary revolution periods of Mercury to Pluto, the average 11-year SA cycle period 
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 and Solar equator rotation period 
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 are taken for system consideration. At this, if 
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 determines the duration of the basic cycle of Solar activity within which four basic phases of background influence are specified, the period 
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 determines the periodicity of current SA influence specified by allocation of the actual sunspots, because they exert their influence mainly when passing the central Solar meridian; the latter factor of cyclic influence has an evident physical explanation and is closely correlated with a number of physical phenomena [2, 4].
As far as the polarity of sunspots and other factors is altered in the sequential 11-year cycles, and the SA influence increases sharply when the sunspots pass the central Sun’s meridian at invisible side as well, consider also the periods 
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 (heliomagnetic, or Hale cycle) and 
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 being not less actual than the basic ones. 

The great importance of the period 
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 is also emphasized by the Regular structure of the Solar cycles and their synchronism with the Hypernova Eta Carinae (Part 4).

The period 
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 is estimated in Part 1 and makes 11.07 yr.

The Sun rotates about its axis not as a solid body: different parts of Sun's surface rotate at various speeds. At the beginning of each new cycle sunspots appear mainly by pairs and in both sides of the equator up to latitudes of 
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. Eventu​ally (around the "second" cycle maximum), they begin to appear mainly near the equator zone, but ra​rely approaching closer than to 
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The sidereal period of rotation for the points of Heliographic latitude b makes
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 is the daily angular speed at this latitude, and 
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 to within an error 
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 [29]. This allows us to obtain the rotation periods for the bound latitudes of these zones.

Table 2.1. Sidereal and synodic rotation periods of the Sun surface for the bound latitudes (in days)
	Period designation and area description
	Sidereal period
	Synodic period
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, Sunspot origination zone (
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	25.05

25.10

25.40

25.64
	26.90

26.95

27.30

28.74


Since the Equator zone exerts maximal influence [29], the value 
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= 25.10 (d) is accepted below for Sun's rotation period; as far as uncertainty in bounds of this zone is from - 0.05 to 0.3, the accuracy of this estimate may be evaluated as 
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 corresponding to the worst case error 
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 (Part 1).

Besides, since the Solar influence increases sharply [2, 4] when the sunspots pass the central meridian of the Sun, both at the visible and invisible sides, half the period 
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 (d) is also taken into consideration. Thus, as 
[image: image35.wmf]o

T

 and 
[image: image36.wmf]o

T

2

×

 present the basic periods of Solar cycle, so 
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 specify the basic periods for current manifestations of Solar activity.

2.2.2. Comet, Asteroid Belt and the Main Solar System Periods

The bulk of asteroids revolving around the Sun between Mars and Jupiter have periods from 3 to 7 years. Besides, the distribution of asteroids in sidereal periods shows a number of minima corresponding to simple ratios (1/2, 1/3, 2/5, etc) of Jovian period. These factors make difficulties for obtaining accurate estimate for an average asteroid belt revolution period. However, by showing inte​rest to the Solar System planets, for this average we may take the arithmetic mean of Sidereal periods of the most stable elements of this Belt – all minor planets whose diameter exceeds 100 km (Table 2.2). 
    Table 2.2. Orbital parameters of the largest asteroids

	Name
	Diam. (km)
	Sid. Period (yr)
	Name
	Diam. (km)
	 Sid. Period (yr)

	Ceres
	770
	4.60
	Flora
	100
	3.27

	Pallas
	490
	4.61
	Metis
	130
	3.69

	Juno
	190
	4.36
	Eunomia
	228
	4.30

	Vesta
	380
	3.63
	Massalia
	106
	3.74

	Astraea
	100
	4.14
	Aquitania
	107
	4.53

	Hebe
	170
	3.78
	Papagena
	210
	4.91

	Iris
	170
	3.68
	Davida
	230
	5.69


This mean makes 
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 yr [5] and is specified by a close distribution of these asteroid periods around this mean.
For verifying the model, the revolution period of the comet Halley 
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76 yr is also considered.

As well, we consider the main Solar System's period – a minimal number that engenders the planetary periods as its natural harmonics; for short, call a hypothetic object with this period to the name of Proserpine – a planet being searched until now. 

Resume. So we consider the known Mercury to Pluto's orbital periods together with the average periods of Solar Equator (SR) rotation, asteroid belt (AB) and comet Halley revolution, and average 11-year Solar cycle length (Tables 2.3, 2.4, below). Though all these periods show definite influence onto Terrestrial and extraterrestrial phenomena, for the most powerful and, therefore, important ones we take those that are specified by the factor of SA which manifests itself both in 11-year cycles and their harmonics, and in current SA surges. Though the 11-year cycle with average length 
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 is generally considered as the basic cycle of Solar activity, we must remember that its doubling – the 22-year Hale cycle with average duration 
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 is almost as important as the basic one.

2.2.3. Formulation of the Problem: How to correlate the periods
2.2.3.1. With respect to the concepts of synchronism and resonance considered in Part 1, on the level of the accepted model factors (viz. periods) we may describe the Solar System as a dynamic system whose elements perform their oscillations with definite periods. This way, we come to the basic concepts of unison and resonance describing an interaction in oscillating processes.

Thus, by analogy with harmonic analysis, define a period 
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Example. Since the relation 
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  holds for Uranian and Earthy periods, the Earthy year coincides with the 84th harmonic of Uranus (within an error of 0.01%). As 
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 (within the accuracy of 0.2%) the Earthy year presents the 5th Ф-harmonic of the average duration  
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 = 11.07 of 11-year Solar cycle.
At this, coincidence of harmonic 
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 of one object with the period 
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 of some other object may cause both unison ("mild" interaction, causing the "desired" transfer of energy) and resonance (a "destructive" growth of interaction) between these two objects. 
From this point of view we can study both the synchronism between the Solar System objects (SPS in a narrow sense), and that between these objects and the Earthy phenomena (SPS in a broad sense), regardless of their physical nature.

2.2.3.2. If we assume that Solar cycles and planetary periods are tuned reasonably (it is hardly probable that we could find other alternative), then, out of rarity of exact SPS synchronism at simultaneous significance of their physical consequences, we can conclude that this fuzziness in synchronisms is provided by Nature and there exist no point in attempting to establish “exact” relations for harmonics of SA cycles and planetary revolutions there, where they are absent. From the other hand, this fuzziness in equalities might not be limitless.

In other words, we may expect that conciliating of the polarities of “destructive” resonance and “harmonizing” unison, which present the same mathematical idea of equality of periods (synchronism), is actually to be searched in definite vicinity, but not in precise equality or indefinite proximity of periods and/or harmonics, as far as no mathematically "exact" correlation could be met in Nature. 

Due to this reason, for taking account of the accuracy of these correlations the threshold error analysis was proposed in Part 1. This approach provides us with an instrument, at least on the level of numbers, for estimating the intensity of interaction between the objects by their periods, even if we do not know the physical causes of interaction, but can acknowledge it statistically. 

Thus establishing of synchronism is carried out below by considering a relative error 
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 for the equalities of periods and harmonics, which presents the average accuracy for the least exact, but actual periods 
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Namely, in order to estimate the proximity of some quantities 
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 and 
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 consider an analogue of relative error 
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where 
[image: image66.wmf]b

,

a

 are the values 
[image: image67.wmf]B

,

A

, or their estimations (or approximate values) being used in calculations. Then, the values 
[image: image68.wmf]A

 and 
[image: image69.wmf]B

 are considered equal, if 
[image: image70.wmf]*

B

,

A

d

d

£

, which is denoted as 


[image: image71.wmf](

)

B

,

A

B

A

d

@

 ,   or    
[image: image72.wmf](

)

%

B

A

B

,

A

d

@

 .

For the above Example, within an error of 0.01% the Earthy sidereal year T = 1.00004 yr might be considered as the 84th harmonic of the Uranian sidereal revolution period 
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2.2.3.3. Hence, the Problem of searching of SPS is actually expanded into two problems:

Search for the SPS  in a narrow sense: 

Find an algebraic structure of unisons for the periods 
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which take place in the sense (2.1)  for 
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Search for the SPS  in a broad sense: 

Verify, whether that algebraic structure of periods is reflected in the natural and social phenomena on the Earth with taking account of the threshold error 
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Meanwhile, with the use of the entered above concepts the solution to this problem, viz. the correspondence between its mathematical components and their physical manifestations, might be understood as follows:
2.2.3.4. Principles of Synchronism (Unison/Resonance). Let 
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PS1. Qualitative measure of synchronism between the objects 
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At this, numerical dominance of the period 
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 allow us to draw an analogy by saying that the object 
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PS 2. Quantitative measure of synchronism between the objects 
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 is estimated by:

(i) accuracy 
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in equality (2.2);

(ii) value being inverse to the harmonic number 
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viz. the vicinity of the value 
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 to 1.

PS 3. Should 
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 in (2.2) be a rational fraction, the objects 
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 are called to be in unison/resonance with respect to harmonics.

From the general considerations it could also be accepted that:

PS 4. The longer the objects are in unison, the more the probability for the resonance to sharpen.

PS 5. If some periods correspond to “absolute” time scale, there should be such reference point(s) relative to which all of them are synchronized.

2.2.3.5. The SPS model that is based just on a harmonic structure (viz. presents ratios of natural numbers only) would describe a phenomenon, in general, as a stationary process where the average parameters remain time-invariable. In this sense it could be named a linear development, or harmonic (cyclic) time model where time is basically measured in units of unvaried orbital revolutions (e.g. 1 year yields the derivatives: 1 century=100 years, 1day=1/365.24 year, etc.). A linear development defines the most simple two-phase system: rest (no resonance) – variations (resonance). 
We may suppose a three-phase system of evolutional type to be substantially more viable by virtue of providing both qualitative and quantitative growth: birth (coming of new feature into existence), rest (stationary accumulation), transformation (transition from quantity to quality). Other non-linear models might be possible as well; the main thing is that they must differ from harmonic-type system for their influencing factor to be able to modulate the harmonic cycles being homogeneous on the average (viz. to provide a development via the spiral), since replenishing a harmonic system with any additional harmonic or rational factor would not drop the model out of the harmonic model limits.

In the capacity of such replenishment for a harmonic model it has been proposed the concept of development on similarity (or by analogy to the achieved) specified by the Golden section being exceedingly widespread in natural phenomena and arts as a fundamental element defining their structure relative to time and space.

2.3. ATS: algebraic structure of Solar System and Terrestrial periods 
2.3.1. Solar-planetary synchronism in the light of Natural Harmonics

With respect to the above definition, define the main period 
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 for the Solar System, that is the minimal period which specifies the planetary periods as harmonics, by averaging the close values 42
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 and call it by the name of hypothetical planet Proserpine whose period is associated with the close value. Either this planet exists, or not, this period 
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 presents the key-stone in the structure of the Solar-planetary synchronism as the fundamental period for both planetary and Solar activity ones.  Indeed, its second harmonic coincides with period of Pluto (See above, 
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), etc. (See Table 2.3).

Table 2.3. Basic Solar system periods and their distribution over the Planetary series J, U, P
	Object
	Series of Jupiter,
J
	Series of Uranus,
U
	Series of Proserpine, 

P

	#

i 
	 Designation
	 Sidereal 

period Тi 
(Tropical years)  
	 Harmonic in the

series of  Jupiter

and relative error

 (
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 %)
	 Harmonic in the 

series of Uranus

and relative error 

(
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 %)
	 Harmonic in the 

series of Proserpine

and relative error 

(
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	1
	SR (Solar Equator Rotation)
	0.068718 

(t =25.1 d)
	174           (0.8)

175           (1.4)
	1218           (0.4)

1225               (0.2)
	7308         (0.2)

7350                (0.8)

	2
	Me (Mercury)
	0.24085
	  50                  (1.5)
	  350               (0.3)
	2100                (0.9)

	3
	Ve (Venus)
	0.61521
	  20                  (3.7)
	  140               (2.5)

  136               (0.4)
	  840                (3.0)

  816                (0.2)

	4
	Ea (Earth)
	1.00004
	  12                  (1.2)
	    84               (0.01)
	  504                (0.6)

	5
	Ma (Mars)
	1.88089
	    6                  (4.9)
	    42                (6.0)

    45                (0.7)
	  252                (5.7)

  270                (1.3)

	6
	AB(Asteroid Belt)
	4.21
	    3                  (6.1)
	    20                (0.2)
	  120                (0.8)

	7
	SA (SA cycle)
	T0 = 11.07
	    1                  (6.7)
	      8                (5.4)
	    45                (0.6)

	8
	Ju (Jupiter)
	11.86223
	    1       
	      7                (1.2)
	    42                (0.6)

	9
	Sa (Saturn)
	29.45772
	
	      3                (5.2)
	    17                (0.07)

	10
	Ur (Uranus)
	84.01529
	
	      1
	      6                (0.6)

	11
	Ne (Neptune)
	164.78830
	
	
	      3                (1.4)

	12
	Pl (Pluto)
	247.6968
	
	
	      2                (1.2)

	13
	Pr (Proserpine)
	501.144
	
	
	      1
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We know that absence of mathematically exact synchronism does not yet mean absence of its physical manifestation, but presumes that the synchronism between periods the more pronounced, the lesser the deviation of actual value of 
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. In compliance with this approach [5], three main periods: 
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 were revealed, the harmonics of which come to a good agreement with the periods of remaining objects. At this, as the value 
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 presents the fundamental period for the Solar System as the whole, some lesser ones fulfill the same role for the inner planets. This allows us to reveal the following enclosed planetary series  (
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  J = { Ju, Ma, Ea, Ve, Me},

U= { Ur, Sa, Ju, Ma, Ea, Ve, Me },                                                           (2.3)
P= {  Pr, PL, Ne, Ur, Sa, Ju, Ma, Ea, Ve, Me },

where the series of Jupiter, Uranus and Proserpine are denoted J, U , and P, respectively. For example, as it is follows from Table 2.3, the series J comprises all the inner objects with the following harmonics (they are given in brackets, 1 – corres​ponds to the main period of the series):

J =  {Ju (1), SA (1) AB (3), Ma (6), Ea (12), Ve (20), Me (50), SR (174)}.
Providing some objects with two harmonics in a single pla​netary series is explained by different rounding of relative frequency 
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 can be considered as potentially equivalent, other things being equal, until some of them will be found more effective due to a special consideration.
By taking account of importance of the structures defined by these main periods, call them planetary series. Namely, a planetary series Q is a sequence of objects and their pe​riods (or harmonics), where the root object Q presents the largest (root) period 
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 , while the fundamental periods of the remaining ob​jects coincide with harmonics of this root period. 
At this, due to the principle PS, we may suppose that since the root planet Pr presents the greatest period, it specifies the “basic” planetary influence being further “detailed” by the root Ur and, in its turn, the latter is detailed by Ju. As a result, each planet is influenced by one to three root planets as well as by complementary unisons relative to common factors with other planets and Sun.

Meanwhile, the more precise correlation between harmonics exists, the more (factor PS2i ) powerful interaction could take place. In details, these ideas are verbalized below.
With respect to the definition of the main Solar System's period 
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, its harmonics must be close to the planetary ones. At the same time, integration of all these periods into the planetary series augments the importance of the root planets. Therefore, by taking account of multiplicative nature of harmonics we may estimate this main root period as geometrical mean of the known root planet periods being multiplied by integers that define the factors of their harmonics within the main series; namely,
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Pay attention, that arithmetic mean for these two products gives a close estimate 501.14408.

Analysis of Table 2.3 allows us to draw out the following conclusions (exceptions are discussed in [5]).
(1) The considered periods, to within an accuracy of 1-2%, are distributed over the three planetary series J, U, P, whereas the factors of these periods being common to all series are presented in the series P with the least error.

(2) The period 
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 is the minimal main period for Pluto, Neptune and other planets since its basic harmonics coincide with their fundamental periods. Therefore, whether the hypothetical planet Proserpine exists, or not, the quantity 
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 remains to be actual in the Solar-planetary interaction as it presents the fundamental period for all planets.

(3) The system of planetary series J, U, P describes the Solar-planetary synchronism on a level of harmonic relations with the accuracy which, by order of magnitude, corresponds to the source data accuracy 
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(4) In a differential form, we come to a sequentially en​closed planetary series 
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: the planetary periods form three series J (Mercury to Jupiter), U (Mercury to Uranus) and P (Mercury to Proserpine), that satisfy the Rule of multiplicativity and additivity of harmonics (viz. factors 
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- harmonic of a planet in the external series equals to the product of its internal series harmonic and the internal series root planet (Ju, Ur, or Pr) harmonic taken from the external series: 
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- planet harmonic multiples at the external series comprise those in the internal series and the internal series root planet multiples taken from the external series: 
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(5) In an integral form, we come to a Golden section algebraic structure of mean periods. Let 
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For all elements and series, the replenishment diagram for the arithmetic means takes the form [5]:
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Fig. 2.1.. Algebraic diagram of the Golden section structure of mean periods
The values 
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(6)  Close Solar-stellar correlation is also seen in synchronism between the Solar cycles and hypernova Eta Carinae, that is established through the average Solar cycle length 
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(7) A new found planet 2003 UB313 (nicknamed Xena) is the farthest-known object in the solar system, orbiting the Sun once every 
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 = 557 (556.5673) years. Its sheer size in relation to the nine known planets means that it can be classified as a planet. Estimates of its diameter now range from 2,390 km to 5,000 km or more [http://mysite.wanadoo-members.co.uk/blobrana/database/2003UB313.htm]. Though its period does not exactly fit the basic Solar system period 
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2.3.2. Solar System periods in the light of 
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For convenience of count of time, the critical periods of ATS, that is the terms of the series 
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 are specified in the conventional Earthy time units (viz. in tropical year and its partitions) and designations. Thus, the record 7 yr, 1d, 3h, 2m, 3s denotes 7 years, 1 day, 3 hours, 2 minutes, 3 seconds. At this, if we take the Earthy period (Tropical year) 
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 which are presented in Table 2.4, column 2, for i from -5 to 14. Then, 
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At this, the average 11-year Solar cycle period 
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Note that the series 
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[image: image229.wmf]o

t

) in Heliomagnetic (2
[image: image230.wmf]o

T

) or Solar (
[image: image231.wmf]o

T

) year equals, respectively, to

2
[image: image232.wmf]o

T

 /
[image: image233.wmf]o

t



 EMBED Equation.3  [image: image234.wmf]»

»

12

F

 322,           
[image: image235.wmf]o

T

 /
[image: image236.wmf]o

t

 (161,

that could be taken as 12 phases of development of the Solar day in a complete, 22-year, SA cycle. The same analogy might be considered for any period 
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) the Solar year is 5 phases of development of the Earthy year; the Saturn’s year is two phases of development of Heliomagnetic year, etc. In detail, this concept is developed in Part 3.  

In parallel with this basic element of ATS, consider its basic replenishment – the series 
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) of which are given in column 5 (here and below, all references relate to Table 2.4,  if not specified otherwise), and their correlatives –  the Fibonacci series v and u (cols. 3 and 6). Note that this series should be considered almost as important as the series 
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In order to simplify designations and use positive powers, designate the ATS terms (in years) as follows
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Then, 1 Earthy year is the period 
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whereas the critical periods 
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For convenience of analysis of this Table:

- those terms of the basic series 
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, which present values being lesser than a year, are also given in days; the respective Fibonacci numbers are given in brackets in column 3;

- the planetary and basic Solar periods and harmonics being relevant to the ATS values are presented in columns 4, 7;

- the Table is divided onto bands containing the periods of physically comparable lengths.
Table 2.4. Synchronism between the periods of series 
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General analysis of Table 2.4 allows us to conclude the following.
1. All the objects of Table 2.3, including the comet Halley, or their main harmonics being specified by their place in the planetary series (e.g. 2 and 3 for Mars in the series J; or 6 for Uranus in series P; 7 for Jupiter in U and 42 in P) coincide with the terms of Auric series 
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This stability allows us to consider the ATS terms as the equally exact unities of time, since the equality  
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 are the Fibonacci numbers, allows us to reveal a synchronism between the given period and 
[image: image315.wmf]n

F

-harmonic of any order n, for any time unity.

4. Due to its physical influence and Golden section position (among the planetary periods) in 
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, the basic Solar cycle period 
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 may be considered as occupying the heart of this structure; the more so since it comes to close natural and 
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-harmonical synchronism with the main Solar system period, as well as with the Solar rotation period and, with an error of 
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, presents the harmonic of the only known, nearby and the most powerful hypernova Eta Carinae (See Part 4). 
Besides, it unites all the series 
[image: image320.wmf]K

,

,

,

3

2

1

G

G

G

 by their units 
[image: image321.wmf]K

,

T

3

,

T

2

,

T

o

o

o

, etc. This way, these Auric series can equally be called the Solar series.

5. By taking account of physical actuality of the 22-year SA cycle and allocation of sunspots at the meridian of the Sun on its opposite side, we may conclude that the series 
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 containing the periods 
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  is almost as actual as
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.
These conclusions allow us to put forward the following suggestions.
1. The period 
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 and the Auric series (centered to it) – first of all the series 
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and 
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 – define the kernel of the SPS in the narrow sense. As the planetary series with their planetary harmonics and factors are integrated in the series
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, we may suggest, that the Auric series 
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 specify with their terms the global scale of Unisons/Resonances, or synchronistic periods for the Terrestrial phenomena. 
2. Relatively close correspondence of maximal planetary period 
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, which defines the principal frequency for harmonic series, with the Auric series 
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 may be estimated as if the function of the Proserpine is to synchronize the rhythms of the Solar System with the influence of the External Space, or Extra-Solar-System, through the Auric and planetary series. This close fitness of the period 
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 to both types of series gives a complementary support in searching of hypothetical planet Proserpine and allows to estimate its period as  
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= 510.9 ± 9.5  yr. 
3. Periods being less than 
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, as we may suppose, present insignificant influence on planetary interaction, but not on the contrary. As variations in SA present noticeable response, at least – on the level of electromagnetism, the periods 
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 may be regarded as regulators of intrasystem (viz. intraplanetary) processes, which synchronously transfer Solar-planetary influence, basically, through the Auric series.

4. The Jupiter’s period does not directly (i.e. with the accepted accuracy) fit any Auric series 
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 at small (viz. significant) value of k, but within the accuracy of 6.6% it coincides with 
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. Though this error is few times greater than the allowable one, we may consider this to be a protection against an excessive resonance (that otherwise would take place at low error) in the system of near periods 
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, 
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. From this viewpoint these two periods might be considered as the “Internal System Generator” of influence being Auric with respect to Sun, and harmonic – relative to Jupiter.

5. For subsequent study and verification of the ATS present the obtained results as the following

2.3.3. ATS Hypothesis 
(ATS H1) The Auric (Time/) Period Scale (ATS) being specified, first of all, by the series 
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 and 
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 (
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, for short) reflects the scale of periods of basic phenomena in Nature and society over the numerically visible and steady range of time intervals, whereas manifestation of each phenomenon is developed locally, in harmonic time (being stable over a restricted number of harmonics) correlated with the basic period of this definite phenomenon. 
(ATS H2) The Auric Time (/Period) Scale (ATS), in compliance with the multiplicative structure of the series 
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 and in contrast to conventional considering of historical periods of equal duration, specifies the duration of successive historical (or evolutional) cycles, for the basic phenomena, in the exponential scale 
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, viz. 
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, whereas some discrete processes may develop in its natural approximation, in the series 
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2.4. Verification of the ATS Hypothesis 

on the basis of its synchronism with the terrestrial periods
Apart from the considered Solar-Planetary Synchronism in a narrow sense, which relates the planetary periods through the ATS, within the accepted accuracy of 
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 the basic periods of a large amount of phenomena in Nature and society also coincide with the terms of series 
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, or 
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, as well as with the associate Fibonacci series u and v. This generalization of the revealed synchronism onto Terrestrial periods presents SPS in a broad sense. However, in contrast to the planetary periods, in this case we have to allow for the accuracy of natural and social phenomena periods, since the periods of the most part of physical, biological and social phenomena being related with planetary revolutions and SA cycles are generally presented in bibliography by point or inter​val value without estimation of error. As well, we must remember that the periods of phenomena may fluctuate since they are correlated with the Synodic periods, not Sidereal ones that where considered above. For example, the sunspot presents maximal influence over the Earth when it passes the cen​tral Solar meridian, and this is defined by the synodic period.

2.4.1. The Main Bands of Auric Periods

As far as the Auric Time Scale allows us to bring into correlation the pheno​mena with periods differing by many orders, consider the follo​wing time bands which cover more or less homogeneous time units, the limits of which are defined by the ATS terms (they were also used in Table 2.4) 
      Table 2.5.  Bands of Auric Time/Period Scale Periods Relative to time Unity 
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 2.4.1.1.  Infra band B1 periods (in decreasing order) in years 
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Though this band is far away from the periods considered in the SPS, it must be noted [4] that: "(1) experimental and theore​tical studies have shown that maximal stability and strength of nuclear shells is reached when the golden section wave multiples are laid in the basis of their structure; (2) taking account of broad range of the golden section manifestations (from nuclear nucleons to Metagalaxy, inclusively), it might be stated that golden section wave multiples are the universal basis for constr​ucting the most stable dynamic systems at all levels".
2.4.1.2. Micro band B2 periods are as follows
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Due to the importance of this band for many applications, its terms are presented in Table 2.6. 
     Table 2.6. Periods of Mini and Micro bands (in days, hours, min., sec.)
	Band B3
	Band B2
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	6
	20.36
	13
	16.83
	19
	56.26
	28
	44.41

	7
	12.58
	14
	10.40
	20
	34.77
	29
	27.45

	8
	7.78
	15
	6.43
	21
	21.49
	30
	16.96

	9
	4.81
	16
	3.97
	22
	13.28
	31
	10.48

	10
	2.97
	17
	2.45
	23
	8.21
	32
	6.48

	11
	1.84
	18
	1.52
	24
	5.07
	33
	4.00

	12
	1.13
	
	
	25
	3.14
	34
	2.48

	(13)
	0.70
	
	
	26
	1.94
	35
	1.53

	
	
	
	
	27
	1.20
	36
	0.95


Note. Pay attention to the distribution of the ATS terms: above each unity of time the values form the sequences being close to Fibonacci series. This fact may be important in processing the experimental data.

2.4.1.3. Mini band B3 covers the periods from 1 day to 1 month, viz. from the Earth's to Solar day (See Table 2.6.); in this paragraph the periods are given in days. At this, in many cases use of synodic periods might be more adequate and, especially, for the Sunspots. In compliance with the sunspot lati​tude distribution (Table 2.1) the Solar day 
[image: image401.wmf]o

t

 varies in the range of (26.9 – 28.7) days, while its half-period – in the range (13.5 – 14.4) days. This is the first band containing the considered SPS terms, viz. 
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 and 
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. It must be noted that their correlation with many meteorological and biological rhythms is established within a high degree of reliability [2, 4]. For example, with the frequency of thunderstorms 13 and 26-27.5, and Aurora Borealis 25.9. 
NOTE. Below, if required, the Auric terms being related with the numerical values of physical phenomena periods are given in brackets by their designation; e.g. 3.6 (
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) denotes that the period of 3.6 days is corresponded by the Auric period 
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In this relation it is worth to mention that magnetic storms occur in 1.2 - 2.1 days (
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, 
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) before earthquakes, Solar cycle exerts influence [4] onto physiological systems of different complexity with periods 26.0
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2.4.1.4. Midi band B4 covers the periods from 1 month to 11 years, viz. from the Solar day 
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 to Solar year 
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. Some periods included in this band (See Table 2.4) or close to them were frequently discovered and rejected as the subperiods of the 11-year Solar cycle. This may be caused either by resonance with planetary periods and/or by the fact the ATS terms show in this band a thickening (as in the case with B2, B3 bands) in the area from 1 to 11 years which hampers discriminating the periods. Relatively small number of physical phenomena with peri​ods of up to 1 year could probably be explained by domination of natural yearly change of seasons, since the most economical and biosystems adjust to it. Nevertheless, it is seen here as well, that periods 
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 - monthly rhythms, while 
[image: image428.wmf]2

t

 and 
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 associated with 
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 - the rhythms of the yearly Golden Section being considered, e.g. in [10].
Consider the correspondence between the ATS terms and some known bio-, geo- and socio-periods [2, 4]. For convenience, the periods are given below in years (unless otherwise specified).

* Geomagnetic activity: 182.5 days
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* Volcanic, seismic activity: 3.2 (
[image: image443.wmf]*

1

T

), 5.8 (
[image: image444.wmf]*

2

T

), 11.2 (
[image: image445.wmf]5

T

); 
* Secondary periods of SA and relative ones: 3 (
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* Shorter meteorological cycles: 2 (
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* Vegetation cycles of trees: 5-6 (
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* Fishery catch cycles, head of livestock, coming of birds: 2.6 (
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* Economic cycles (Kitchin, La Combe, at al.): 3-3.5 (
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2.4.1.5. Socio band B5: just the name of this band indicates the correspondence between its values and actual social processes periods. It differs from B6, but relatively: here, within the scope of 11-90 year periods, the phenomena take more local manifestation than in B6, viz. they are connected with the current cycles of reforms and innovations in a greater degree than with global change in social order as in B6.
It is important for further discussion that from this band the asymptotic convergence of the Auric periods to Fibonacci series become actual; namely, within the accepted accuracy the difference between the Auric periods 
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 of the series v and Fibonacci numbers 
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, becomes practically insigni​ficant. This gives rise to these series as those ones which define the cardinal periods in different spheres of the Terrestrial phenomena.
To begin with, consider the 11-year Solar cycle period 
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 and its basic multiples associated with the longer Solar cycles and adjacent phenomena which are in rounding to integers take the values 11, 22,  33, 55, 89, 100 years. These values of k
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, (k = l, 2, 3, 5, 8, 9), define the central terms (viz. unities) of the harmonic replenishments of the main Solar series 
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and, hence, are important (but not in equal measure) from the viewpoint of Auric synchronism. 
Thus, the first three of them, 
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, comprise the fundamental planetary revolution periods and their harmonics; this acknowledges the significance of 11, 22 and 33-year periods. The for​mer two are considered above and are well known. The 33-year period is associated with industrial crises, meteo cycles, vegetation cycles of trees, etc. The fourth series, 
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, corresponding to the unity period of 44 years, does not contain planetary periods and maybe due to this it shows no important phy​sical or social phenomena. The periods 6
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 = 66 yr and 7
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= 77 years are mentioned at times.
The periods k
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 at k = 5, 8 coincide with the important terms of the main Auric scale; this might be the cause why they are well-pronounced on the level of physical phenomena.
The nine-fold period, 9
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100 yr, specifies the unity of the series 
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 which completes the sequence of the Auric series con​taining the fundamental planetary periods within the accuracy spe​cified; namely - the period of Neptune.
Consider, now, the ATS terms and respective phenomena periods for the Socio band (See Table 2.4).
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; SA subperiod 18; industrial crises 16-24; Kuznets economical cycles - 20.
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: by coinciding with the period of Saturn through which it is associated with periods 
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 (as half-peri​od), 
[image: image501.wmf]*

8

T

 etc., it defines an actual small cycle of structural chan​ges (while 
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defines a medium cycle, and 
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- the larger one). As well, it is corresponded with 30-year volcanic activity cycle.
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: closely correlates with period 3
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 and the number 
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 = 34. This group of periods is associated with industrial crises 33, meteorological cycles 33, vegetation cycles of trees 32-35, as well as SA subcycles 35, 35.8 and some social phe​nomena (Kvasha).
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: correlates with industrial crisis cycles: 48; economic cycles (Kondratijev) 44-55.
* 
[image: image510.wmf]*

7

T


[image: image511.wmf]58

»

 - is double Saturn's period. Correlates with 
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 = 55 and SA subperiods: 55, 55.5, 60. Within a social and political life, the 60-year cycle is actual [Kvasha et al.], e.g. it makes the basis of the 60-year Eastern Calendar.
  This period is especially pronounced in economy where it is called Large Waves, K-waves, Kondratijev's waves, or 50-60-year waves; Kondratijev had himself estimated their duration as 45-55 yr (viz. conjunction of 
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 and 
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 ); at this, he indicated the 55-year period as the main wave and separated the 33-year period. Other estimations are 48-55
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is corresponded by SA subperiods of 67-68 (Wolf) and 72. As well, this is the revolution period of the most popular comet Halley being known from the ancient times; from then, its transits were in close correlation with different natural calamities.
* 
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 is corresponded with the number 
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= 89 presen​ting an actual Auric term, thereby these periods could be consi​dered as defining the interval value (89, 94) with especially signi​ficant limit points. Indeed, it is frequently mentioned in litera​ture as so called "century-long" Solar cycle which is understood, however, not as the period of 100 yr 
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, but a period of order of 80-90 or 90 yr. Other estimates exist as well; e.g. 89.4 and other cycles being close to it. In stu​dying of SA it is almost the single period, except of 
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 and 2
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, the existence of which is not called in question.
From the viewpoint of harmonic and Auric unisons, the period 
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 presents a critical term for a number of planeta​ry periods, where the period of Saturn is probably the most actual one since its triple period 
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(6%), but through its periods 
[image: image528.wmf]Sa

T

, 2
[image: image529.wmf]Sa

T

, 3
[image: image530.wmf]Sa

T

 the Saturn, so to say, synchronizes the series 
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; at this, it can be considered as defining the series 
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 (1.6%), where fundamental periods or actual harmonics of Pluto, Neptune, Uranus, Jupiter, and Mars come together; with the remaining planets the Saturn is syn​chronized in the series 
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Ethno and Hyper bands are specially considered in the next section, with respect to a system of all well-established periods pertaining to these diapasons.
2.4.2. ATS vs. the System of Most Reliable Solar and Terrestrial Cycles
Even more obvious confirmation of consistency of ATS may be obtained through comparing of ATS vs. the system of numerically validated periods protruding from Socio- to Hyper-band, which include Solar, geological and other supercycles. To this end, as well as in the sense of accuracy, the research of T. Niroma [25] provides us with such spectrum of cycles. Consider a synopsis of this work that is structured in compliance with this goal; it includes all well-acknowledged periods being specified in that work and respective notes; the comments being added by author of this work are given explicitly. 

Comment 1. The terms of ATS series 
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, u presented in Table 2.7 are given by their integer values; e.g. the term 
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 is noted as (ref. 29); they may be found in Tables 1.1, 2.4. All numerical values present the years. All cycles being grounded in [25] are considered with the exception of some secondary ones.
2.4.2.1. The Gleissberg cycle. A well-known cycle of about 78 (or 80) yr bears this name. The limits for it are 72 to 83 yr according to the Schove rules. The Gleissberg upper limit of 83 yr makes 7 Jovial years and is associated with its perihelion-seeking cycles. Another approach assumes that a change takes place in the Sun to a new mode: the Gleissberg cycle has reached its minimum (71 yr) and now there will be a reversal to longer and lower cycles. 

More exact estimate for this cycle is 78.8
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3.3 yr. Therefore, the ATS term 
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(3.5%) and fits the interval estimate (75.5, 82.1). 

Comment 2. In an attempt to reveal harmonics of this cycle, one returns to the ATS terms, as the following conclusions show.
The Gleissberg cycle has no obvious sub-cycles (other than the seven basic Solar ones), but some researchers imply that the 200-year cycle consists of two parts of 100 years, which oscillate between 80 and 120 years (ref. 76, 123) and is intertwined with the Gleissberg cycle. 

T. Cole got two supercycles on the both sides of the Gleissberg cycle: 59 yr (ref. 58), 88 yr (ref. 89). He considers them to present the amplitude variations with periods 88 (ref. 89) and 59 (ref. 58) yr (previously described as the 80-yr cycle) [34], being caused by amplitude modulation of the solar cycle by a period of 
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The Gleissberg cycle is associated with 200-year cycle and a set of Elatina cycles

2.4.2.2. 200-year cycle (ref. 199). This is other supercycle, apart from Gleissberg, that is most often referred to in the present-day data. Zhukov and Muzalevskii have run several autocorrelation analyses based on the Schove series of data. The longest of them, from 214 BC to 1947 AD, has the highest spectral density at 200.4 yr. P.Brockwell and R.Davis have derived an autoregressive minimum AIC model for the Wolf numbers between 1770 and 1869 and got a value for the WN (white noise) as being 202.6 yr. Houtermans, Suess, and Munk (Effect of Industrial Fuel Combustion on the Carbon-14 Level) have found a 200 yr cycle. Neftel, Oeschger, and Suess (Secular Non-random Variations of Cosmogenic Carbon-14) have in their 6000-yr long study found a 202 yr cycle. H. E. Suess has considered a 203 yr cycle as the most significant supercycle in eight millennia of Bristlecone history. M. Stuiver has found a radiocarbon cycle of 202 yr since 700 AD. As well, an estimate 196 yr is grounded. 

Comment 3. This close distribution of estimates allows us to conclude that 
[image: image546.wmf]11
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=199  gives very close (up to 1%) approximation for this cycle.
2.4.2.3. Elatina cycles. In 1982 a 680 million years old Precambrian formation in Elatina, Australia, was drilled to get cores of a rhythmic lamination. G. E. Williams interprets these laminations as being caused by the activity variation of the Sun. As a result, several sets of cycle were detected. A set of three shortest supercycles 45, 52.5, and 63 yr in the Elatina study is considered below. The next set of three supercycles have a duration of 314, 157 and 79 yr. 

Any 310/314 yr cycle (ref. 322) is hardly ever mentioned. This is not surprising. First of all, our more or less accurate data covers 250 yr (since 1749), and the definitively less accurate data 380 yr (since 1610). Secondly, the cycles of 78.5/155/310 yr are primarily length cycles and only secondarily intensity cycles, which make it difficult to observe them in auroral numbers. Thirdly, the lengths of the cycles in this set are greatly variable, being exact only from a synchpoint to another synchpoint.

The 155/157 yr cycle (ref. 152) was observed by Schove, but otherwise there are very few results, that can be interpreted as being influenced by this supercycle. 

The third supercycle in this Elatina main supercycle set is the 78.5 year (79 'year') cycle (ref. 76 – See Gleissberg cycle). It is the only one in the set that is well-known in the present-day data.

Note also that Williams has a long fork of 60 yr (ref. 58) in which his 300-year cycle (ref. 322) oscillates. 

Similar cycles appear in other spheres. Thus, the oscillations of 100/200/400 yr are also considered (refs. 94, 199, 398), in parallel with weather cycles 120/60/30 yr (refs. 123, 55/58, and 29). Besides, with an autocorrelation analysis, three more peaks appeared at 21.7 yr (viz. 22.2), 120.3 yr (viz. 123), and 178.6 yr (viz. 199).

2.4.2.4. Various short supercycles. The 200-year and Gleissberg supercycles are the most important short-range supercycles. But there are other short supercycles (by definition below 250 years), which are not so regular and not so apparent. They make the smoothed curves look chaos-like, but in fact that's only because they are not divisible by each other and overlap (and thus compromise) each other. 

Comment 4. Pay attention on this stressing on absence of harmonics.

Let's look also on these cycles
44 yr    (ref. 47), 
50-51 yr     (ref. 55),
91 yr   (ref. 89), 
120 yr  (ref. 123);

The three shortest supercycles in the Elatina study are:

44-45 yr   (ref. 47),
52-52.5 yr  (ref. 55),
62-63 yr  (ref. 58).
With spectrum analysis a 26-28 yr (ref. 29) weather cycle in the northern hemisphere is obtained, as well as a 60-year (ref. 58) pattern since about the middle of the 19th century.  

Zhukov-Muzalevskii got in their analysis of the years 214 BC to 1947 two cycles of 42.5, 43.1 (ref. 35.9, 47), 58.4 yr (ref. 58). 
Stuiver has a 46 yr cycle (ref. 47).
2.4.2.5. Supercycles from 250 years to a hypercycle of 2289 years. The Yunnan group, that estimated the 200 yr cycle to be in the limits of 165 to 210 yr, has found another cycle in the limits of 240 to 270 yr (ref. 246) and a series of cycles within a wide range of 260, 270, 286. These values, together with the Cole cycle of 280 years give credence to the idea, that this cycle is a combination of the 200-year cycle and the Gleissberg cycle or about 200-202 plus 78 yr (ref. 199+76=175).

Cole got from his analysis also the double of his 280 years, or 560 yr (ref. 521). Schove has estimated, that the interval between intense maxima is 554 yr. The Kiral analysis shows the supercycles of 261 (ref. 246), 308 (ref. 322), 415 (ref. 398), and 569 yr (ref. 610). 

The Neftel-Suess value is 955 yr (ref. 987) cycle.

If we look at the auroral or weather data, a cycle in the order of about 1000 yr (somewhere between 1020 and 1070 yr) is however more evident than a 560 yr cycle. Cole has a 1050-year cycle. Zhukov-Muzalevskii have in their 2150-year data a 1072-year cycle. One solar-based climate change may have a period of about 1050 yr. Together with the data of G. L. Siscoe, a supercycle of 1020-1030 years in average length is rather apparent. 
Comment 5. Notice, that the ATS value of 1042 makes the mean of this cycle. 
J. R. Bray, in cyclic temperature oscillation, has a cycle of 1325 yr (ref. 1364) years. 

The Neftel-Suess analysis gives the largest cycle length: 2289 yr (ref. 2207). It's a rare cycle because of its length and still rarer in its accuracy in that magnitude. 
2.4.2.6. Other hypercycles [4]. Study of changes in eccentricity, inclination and precession of the Earth's orbit, as well of associate processes has led M. Milankovich to periods of 90 – 100  thousand years (t.y.) (ref. 
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= 39603), and 19, 23 t.y. (ref. 
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= 18698 and 
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= 24476 with average 21587 ).

What is more, it is namely the ATS that describes those irrational harmonics which appear in the natural phenomena. To this end (as well as in the sense of accuracy), special interest presents the report presented by Bobova and Dergachiov [4], where the frequency spectrum of  14C carbon content in wood cuts is shown with a per-decade accuracy for a sample covering 4.5 millennia. 
It reveals the periods of 
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= 398), 
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=  199), and shows presence of possible basic periods of 
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200 yr (ref. 
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=  199),  as well as harmonics of the first of them. A stress is made for the resonant range of 450-550 and 200 yr which are specified as the critical points in spectrogram, and the period of 
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3780 (ref. 
[image: image567.wmf]17

F

= 3571) which is considered as the "pitch". 
In particular, they conclude that: “… Should the frequency in these points be not an overtone of some other peculiar point, the periods corresponding to these frequencies could be fundamental, e.g. the values about 500 (a) and  200 (a). In this case, the periodical spectral peculiarities of the radiocarbon spectrum testify to presence of natural oscillators in the Sun-Earth system”.
This study of correlations may be continued, but we must stop somewhere, as showing of subsequent correlations of this kind may hardly add principally new evidences. Only thorough analysis of accuracy of the revealed periods of phenomena may cast light on this synchronism; but this is a prerogative, first of all, of the application analysis.

Meanwhile, in this analysis one must take account of the Jovian period that may, at least on a level of synchronism, modulate other periods [3, 25]. Besides, we must remember that sporadic events may cause change in the level of Solar activity; among them, supernovae and comets present the basic factor of influence. Though the former ones are quite rare, they are very powerful (See Part 4). The comets are more frequent, but seldom of them may present a significant influence. But these rare guests can manifest themselves in an efficient way due to their high electric charge and great speed [40], as a statistical verification acknowledges this for Sun-comet-Earth alignments [41, 42, Part 9].
2.4.2.7. Table of most reliable cycles in Solar and terrestrial cycles. Consider now, how the most reliable and quite accurately evaluated periods of greater length being found in Solar and terrestrial cycles correlate with the ATS terms. To this end, the concluded [25] set of well-acknowledged periods provides us with such spectrum of cycles (only six ATS periods of 48 that cover the range of 1 to 2207 years are not met in this spectrum; this may have a clear explanation: they are large enough to be revealed in the existent short-prehistory samples). 

All these values are given in Table 2.7 (cols.1, 3); they are obtained in studying cosmogenic Carbon-14, aurorae, geological laminations, and other millennia-long samples. Besides, some duplicating values are given with asterisk, if they are specially marked in other sources, as well as periods exceeding the value 2289 yr which were revealed in analysis of precession of Earth orbit and other effects [4, 22, 29, 33]. In parallel, cols. 2, 4 contain the ATS-term correlates.
Table 2.7. Most reliable periods in Solar and Terrestrial cycles vs. the respective Auric series terms

	Period
	ATS term
	Period
	ATS  term

	43- 45
	47
	305-314
	322

	51- 52
	55
	415-425,   400*
	398

	57- 59
	58
	554-569*, 500*
	521

	63- 67
	123/2
	600
	610

	78.8
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3.3
	76
	955*
	987

	85- 90, 89.4*
	89
	1020-1070*, 1100*
	 1042

	104-105 (?)
	94, 123
	1325*
	 1364

	143-148
	144
	2289*, 2200*
	 2207

	154-157
	152
	3600* , 3780*
	 3571

	177-227
	199
	19 000*
	 18698

	260-280, 256*
	246
	23 000*
	 24476

	
	
	40 000*
	 39603


This Table provides us with systematic and evident confirmation of consistency of ATS in the capacity of a discrete scale of basic periods for Solar cycles and its correlatives. In particular, we may conclude the following.
1. An attempt to harmonically correlate the revealed Solar and Terrestrial cycles has evidently failed, even with treating of summation of periods. On the contrary, we see that each actual period quite accurately fits some term of ATS. Though this synchronism with 
[image: image569.wmf]F

-harmonics is inexplicable from the viewpoint of the conventional resonance theory, as a matter of fact we can state that ATS structures and synchronizes the major part of the basic periods in Nature and society. And this holds true not only for the Solar cycles, but, as a comparative analysis shows, for a significant part of basic phenomena in biology, botany, zoology, meteorology, physics of Earth, economy, history, criminalistics, etc. – up to seismic and geological cycles.  

2. Variations in Solar cycle lengths, planetary modulation and other effects result in fuzziness of Solar cycle harmonics and Terrestrial periods. Nevertheless, we see, especially for the supercycles, that with a high accuracy the revealed actual periods "go" just by the ATS "steps", and the longer the cycle, the higher the accuracy of this synchronism. 
3. In considering of some periods as presenting a sum of other periods the author follows the "Fibonacci" concept of the ATS. Therefore, as in the case with the synchronism of Solar/planetary cycles, which, by themselves, within the accepted accuracy of 
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 present an intricate discrete algebraic structure, we, once again, encounter here a fractality in a form of discrete algebraic structure of periods which "determine" the major part of the periods in Nature and society, even though this time the error of correspondence makes several percents. However, this increase in error may present natural consequence of changing-over to the "secondary" events, where the of Sun-Jupiter modulating effects [3, 25] may "fuzzy" the exact cycle lengths. 
2.4.3. ATS as a clock cycle of brain waves
Weiss H. and Weiss V. pay special attention to use of powers of Golden section and value 
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 Hz for describing harmonics and other features of EEG. The following extracts from [14] give us a synopsis that is required for our consideration (italics supplied).

"The principle of information coding by the brain seems to be based on the golden mean. Since decades psychologists have claimed memory span to be the missing link between psychometric intelligence and cognition. By applying Bose-Einstein-statistics to learning experiments, Pascual-Leone obtained a fit between predicted and tested span. Multiplying span by mental speed (bits processed per unit time) and using the entropy formula for bosons, we obtain the same result. If we understand span as the quantum number n of a harmonic oscillator, we obtain this result from the EEG. The metric of brain waves can always be understood as a superposition of n harmonics times 
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, where half of the fundamental is the golden mean 
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 as the point of resonance. … From this Liberson had drawn the conclusion that all significant channels in EEG could be n multiples of one fundamental frequency of about 3.3 Hz. According to his empirical data the number of these multiples (harmonics) is nine as the maximum of memory span (see Table 1: here –Table 2.8, cols. 1 – 3). Assuming these numbers one to nine to be quanta of action (as Pascual-Leone did), we again obtain a relationship between the classical formulae of quantum statistics and empirical results of both EEG and psychometric research."

Show that much more exact approximation of EEG harmonics can be obtained, if one uses for the fundamental frequency the respective term of the series 
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As far as the term 
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 for a year, then, in seconds, the ATS term 
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For obtaining the value of 
[image: image581.wmf]38

j

 we may raise 
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  to a power 38, or, with use of Table 2.1, find it as follows
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By combining these two expressions we obtain that the term 
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(Note, that the ATS term being nearest to 1 s is 
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 s). As far as ATS defines periods, the value being inverse to 
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Therefore, although the value 
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 does not "resemble" digits of the Golden section, it comes from it as a term of series 
[image: image594.wmf]G

, but in Hz units, and sets up the direct correlation with the Earth year and Solar cycle.

Table 2.8. Memory span (corresponding to the number of EEG harmonic), frequency of EEG harmonics and error of approximation of the latter ones by candidates 
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	1
	2
	3
	4
	5
	6

	9
	29
	29.12
	0.12
	24.93
	-4.07

	8
	23
	25.88
	2.89
	22.16
	-0.84

	7
	21
	22.65
	1.65
	19.39
	-1.61

	6
	17
	19.42
	2.42
	16.62
	-0.38

	5
	13
	16.18
	3.18
	13.85
	0.85

	4
	10
	12.94
	2.94
	11.08
	1.08

	3
	6.5
	9.71
	3.21
	8.31
	1.81

	2
	5
	6.47
	1.47
	5.54
	0.54
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Elucidate now, what of values: 
[image: image608.wmf]24

.

3

2

»

F

 or 
[image: image609.wmf]77

.

2

38

=

h

 makes significantly better approximation for the basic EEG harmonics. For this, repeat the first columns of Table 1 of [14] in Table 2.8 (cols. 1 and 2), calculate the respective approximation values (cols. 3, 5 of Table 2.8), their errors (cols. 4, 6), and consider the distribution of these values (Figs. 2.2, 2.3).

By using the entries of Table 2.8 we can conclude the following.

A. The variances for approximants 
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with F-ratio F = 1.89. However, as it is seen from the chart, the last frequency, 29, significantly exceeds general trend. If we find variances without this value, we obtain
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with significant F-ratio F'= 5.41 (for the critical value of 3.8 at 5% confidence level).

B. The coefficient for linear regression of f on memory span n makes b=2.92 for all 8 observations, and b'=2.796 without 
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 for the fundamental period gives much more exact approximation for the source data
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C. Visual analysis of distributions of frequencies 
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 gives more evidences for selection of the latter one. Indeed, as it follows from Fig. 2.3, all values of 
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Fig. 2.2. Distribution of frequencies f, 
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It is seen that all intermediate values of 
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Fig. 2.3.  Linear regression line for empirical data f (without the last value of 29). 

In this case the regression line goes through the ATS-engendered values 
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Though a nonlinearity of frequency f  as a function of n is observed at 
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, from all comparisons undertaken it follows unambiguously that the proposed frequency 
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 fits the empirical data with several times lesser error than 
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Therefore, as the frequency 
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 Hz approximates the empirical brain frequency distribution with significantly greater accuracy than the originally proposed value 
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, the former can be taken, instead of the latter one, for the fundamental frequency of brain waves. The more so that it is engendered by the ATS term (
[image: image647.wmf]38

38

/

1

j

h

=

) which interconnects the periods of so diverse phenomena in nature and society.
Resume of Sec. 2.4.
To within an error being not greater than those deviations which specify the distribution of the respective estimates, the terms of ATS series coincide with all basic periods being revealed in Solar cycles and associate terrestrial processes, including those ones which does not present harmonic to the average 11-year cycle duration 
[image: image648.wmf]o
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. On the other hand, only six ATS periods (viz. 233, 377, 644, 843, 1597, 1686) of 48 ones that cover the range of 1 to 2207 years are not met in [25]. However, absence of these values among the detected periods may have a clear explanation: they are large enough to be revealed in the existent short-prehistory samples. For this reason we may assume that the first value contributes to significant widening of the above interval estimates for 200 yr periods, the values 377, 644 fit the tolerances for 400 and 600 yr periods, whereas the periods being relevant to the remaining values are not yet revealed. The more so that all periods, up to hypercycles, being obtained in analysis of both orbital parameters of the Earth and 40 millennia series of radiocarbon data fit  the ATS terms.
This leaves us very little hope to await that all these coincidences covering the periods from years to several dozens of millennia, apart from a series of phenomena with periods from 1 s to greater ones, are random for such a great interval of the observed values for relatively small number of ATS terms, and thus gives us a conclusive proof in the trustworthiness of the ATS Hypothesis relative to the periods.

Therefore, within the accuracy of 1%, almost all considered periods being associated with cosmogenious, geophysical, Solar activity, social, meteorological and other phenomena in the range of daily to geological rhythms (viz. from hours to hundreds of million years) not only coincide with the terms of the series
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and 
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, but with only 42 pairs of ATS terms or values being inverse to them, which are engendered by number 2 and integer powers of the Golden Section number 
[image: image651.wmf]F

.

2.5. Verification of the ATS relying on Mythology
 The Heavenly Bodies and their Earthy Images

Though some person consider Theosophy and Mythology to be devoid of consistency pertaining just to natural science, the author, while not aiming to convince them in the opposite, supposes it to be useful to draw analogies between some algebraic peculiarities of the Solar-Planetary Synchronism model and these ancient concepts in order to make the picture complete. 

In Theosophy [9], the Solar System is understood as a vital-mechanical organic entity, or a hierarchical system where the Sun and planets interact with respect to definite laws. At this, the 11-year SA cycle defines the rhythm of this interaction being accompanied by radiating and receiving of psycho-magnetic vital energy throughout the Solar System.

It is known also, that the most religious, philosophical, and scientific concepts reflect how the humanity percepts the Space. At least, the harmonics and factors, the Earthy rotation period specifies, give the values 12 = 3
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4 (within the Jupiter’s series), 7 (within the Uranian series), 6 (within the main series with period 
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 ), and 5 (the Earthy position within the Auric series 
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relative to the Sun), which form the basis for count of time and angle. At the same time, these numbers are engendered by the initial terms of the Fibonacci series (See Table 1), that is, finally, by the ATS.

 More than that, these numbers, together with the 7th term 
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 of the Fibonacci series, form the basis of the Mayan Calendar which has no analogs (See Sec. 12) in the world. So, all these numbers are not random in our life as they are especially actual for the Earth, because they define its fundamental resonances in the Solar System.

Therefore, should this numerical basis define not only count of time and angle, but the religious feasts (Christmas, Easter, and other ones being more or less directly associated with these periods and their phases – solstice, equinox, etc.), it would be naturally to expect the pagan Mythology to reflect definite cosmogonical concepts as well, the more so the pagan’s astronomy, as it was shown above, in some cases was not less exact than the modern (or last century) one.

 Last, but not least, it is known that the planets had not been named by chance.

That is why it is even more interesting to retrace the analogy between the properties the planets can manifest with respect to their position within the planetary and Auric series, and those functions the Mythology prescribes to Olympic gods or their Roman doubles, while using the per-name correspondence.  At this, in order to keep the fidelity of comparisons, the concepts “influence” and “control” are used for the gods’ functions as for planetary periods, viz. in compliance with the principle UR.
Proserpine (Gr. – Persephone, wife of Hades, or Aides; Eg. – Isis, wife of Osiris), the wife of Pluto. By the will of the highest Olympic gods (viz. with respect to the Cosmic Law), half of a year she spends in the underground kingdom of Pluto, and during this time the Nature has a rest (“dies”), and half a year she makes the Earth fertile, thereby symbolizing both the longest, viz. yearly, cycle in the Nature among those being evident to a farmer, and the female principles of engendering and recurrence of life, as well as constructing and correcting of civilization considered as living organism on the basis of treating the elements within a singular system which she reconstructs without destroying.

As we can see, this Mythological characteristic fully corresponds to that part which the planet with the period 
[image: image656.wmf]SS
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 have to play: by specifying the fundamental harmonical period of the Solar System and fitting the main Auric series F, to conduct the external Cosmos influence with the aim to transfer its engendering power into the Solar System in compliance with the intra-Solar-System rhythm. The rest of the planets perceive this influence (being apprehended and modulated by the Proserpine) in compliance with the correspondence between their orbital periods and Proserpine’s harmonics.

Pluto, the husband of Proserpine, the sovereign of the other world, or underground kingdom, or miracle abyss where he stores the secret and countless reserves to which a direct access is absent; thereby he symbolizes the processes of profound transformation (life and death, transmutation of elements, etc.) and all the powers of the Earth’s energies (from minerals to volcanoes).  If Proserpine percepts, then, Pluto, by symbolizing the male origin, governs and conducts the Highest Law by directing the highest, titanic power at his own discretion onto solving the cardinal problems.

The planet Pluto being provided with system harmonic and basic factor 2 (viz. octave, or harmonic similarity) defines by this the polarization, i.e. the same transformation of influences. And its fundamental period fits the second Auric series, while the first harmonic 
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 – the first series 
[image: image658.wmf]G

, as if it commutates the basic Auric and Planetary series for distributing the Space energies through them like the sovereign of the bowels of the Earth, thereby coming forward as the Solar System Energetic Center. The versatile SPS-connection of these two planets corresponds fully to conjugal ties of their mythological doubles.
Neptune. (Gr. – Poseidon), a Pluto’s brother, the sovereign of the sea depth; he presents the Chaos comprising the whole world in its indivisibility, and the rhythmical harmony of the Chaos converted to the Cosmos. The world originates from Chaos and returns to it. The influence conducted by Neptune is vague, unsteady, full of fog. Like this, the planet Neptune in some sense [46] does not belong to the Solar System. Its period corresponding to harmonic 3 of the planetary series of 
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 conducts a time-expanding influence; Auric correlatives of Neptune are indirect and implicit (since its period, with the accuracy accepted, fits just the remote series 
[image: image660.wmf]9
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) as the influence assigned it by Mythology; as though by oceanic spaces it masks the influence of Pluto and Proserpine, planets and conjugal couple.

Uranus, the “Sovereign of the Heaven” who restrains the Chaos, the engender of the gods and their activities, the planetary analog of the Sun [46]
The planet Uranus starts a new planetary series within the enveloping series of Proserpine where its harmonic is 6. Here, its factor (viz. symbol) equals to 1 and its revolution period becomes the main. So, by its harmonics, the Uranus transfers to this series the outcoming influence, but at smaller harmonics (relative to the series of P ), and, hence, more efficiently but with a touch of its own influence. In this relation this planet is similar to Uranus-Heaven who engendered Titans and other creatures being full in variety, though these experiments had tired his wife and mother Ge (or Gaia). Parameters of this planet are as unusual, as the activity of the Uranus-Heaven. For instance, the period of this planet is located somewhere “above”, in the series 
[image: image661.wmf]3
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, from where it governs the Uranian planetary series by “dividing the power” with the Saturn.    
Titan Kronos (Gr. Chronos, all-embracing time) had seized the power (viz. the rhythm!) of his father Uranus by overthrowing him and his law in a brutal way (i.e. the Saturn’s period roughly corresponds to Uranus rhythm). As his later double, Saturnus, he symbolizes earth, substance (time and space) being opposed to the heaven (idea), viz. the basic laws and their internal structure (e.g. recurrence of time) which predetermine the material processes of developing of life. In other words, he symbolizes efficacy that is obtained via the persistence and diligence, memory and storing through repetition; he is the symbol of the world-wide necessity, finite rigid judge: he “restricts” his father’s “madness”, but in a cruel way; being feared to be overthrown he eats his children.

A resembling influence could be found in the planet Saturn’s period which is the first after the Pluto’s one that fits the auric unisons, thus specifying an actual infra-system focus through which the SA cycles and planetary periods are synchronized. And the battle of Kronos against Uranus finds its reflection in that the Saturn’s period “tries” to brake the law of the Uranian series harmonic rhythms by a discrepancy between its powerful auric unisons and rough correspondence to Uranus series with its period (that is with harmonic 3 of the period 
[image: image662.wmf]Ur
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, which defines three main phases of cyclic development); for the actuality of this battle, see also [56, Part 8].

Zeus (Jupiter) in terrible and persistent struggle overthrows his father, Kronos. Zeus, “The Bright Heaven”, restores the hierarchy of power and the law of his grandfather, Uranus (remember, that the planet Jupiter originates new planetary series which is synchronous with the Uranus series relative to factor 7 corresponding to the world of ideas). He takes the stand of the main transmitter of the Space influence to Olympic gods and human beings (viz. internal planets – Mars, Earth, Venus), thus symbolizing the harmony of the Space Law on the last step of creating the world (viz. cycles). In compliance with his Olympic double, Zeus, who stirs a man’s vitality and creativity, the planet Jupiter controls (e.g. gravitationally) the rest of the planets by virtue of vicinity of its first harmonics to their fundamental periods.
Mars (Ares) is as willful as his double’s planetary period in the sense of not fitting the unisons  (viz. the Order!), whereas its very close Auric unison with the Saturn’s period, 
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 (0.01%) might be understood as a restraining influence of the latter which requires setting of dynamic synchronism.
Ge (Earth) had engendered Uranus-Heaven and he married her. Since then, she becomes the dwelling place of the supreme gods (viz. farthest planets, starting with the Jupiter) and the battlefield where they struggle for the power (viz. where their harmonics interact), but not a passive observer since she is obliged to intervene in these interactions (viz. to come in resonance with their harmonics). Here, as well, we find the correspondence with the SPS model: most of measures accepted in our life fully correspond to the Earth’s factors (e.g. 5, 6, 7, 12, and their multiples), the more so for the precise correlation with the Uranian series. Besides, the Earth, apart from Mercury, shows the most precise harmonic synchronism with the farthest planets and, in contrast to the Mercury, at the mutual factors, as if the Earth presents the Solar System influence crossroads (that is responds to the influence of the supreme gods).
Mercury (Gr. – Hermes) and Venus (Gr. – Aphrodite) did not play a governing part at Olympus (viz. on the Earth). And this situation presents a good correspondence to the planetary relations, since the Venus and Mercury periods are even less than the Earth’s one. However, their influence is manifested in other things.

Venus is the symbol of harmony. Its planetary period is defined by the Golden Section relative to the Earthy year (with an error of 
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) and fits the main Auric series 
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 exactly in the middle between  
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Mercury is the god’s messenger; and the great values (and, thus, fuzziness) of the respective planetary harmonics in any series are quite adequate to the frequency of changes and instability in behavior and influence being attributed to Hermes-Mercury.

By virtue of their influence and significance, Apollon, the god of Sunlight, harmony, philosophy, mathematics and predictions, as well as radiant god Sun-Helios are completely adequate to that part the Solar activity cycle and Solar rotation periods play in the Solar-planetary synchronism.

2.6. ATS in Music of Spheres

Apparently, it will not be mistaken to say that from the ancient times the music presents an integral part of any culture, and in any social system it serves for definite cult goals. While not paying attention to the rhythms which promote falling into brutal trance, consider that aspect of music which had excited the best minds of humanity. Since Pythagoras, music was considered as philosophy too; as well, he saw it as a reflection of the world in the light of number and rhythm. Take these ideas as the keystone for the further discussion.

Platonic understanding of music and space relations was based on the concept of “Harmony of Spheres” which brings the music, as scale and rhythm, into correlation with the Space in compliance with the idea that music gives the sound (or vibration) analogue of the planetary relations described by numbers, while the musical instruments reflect the heterogeneity of the Space that cause the vibrations. Consequently, the concept of “Music of Spheres” has come into existence, though nobody has specified exactly the idea about the structure of its scale and rhythms. For example, even such men of great intellect as Kepler and Euler were unsuccessful in describing the exact scale of fifths and octaves; as to phonation, one can easily note that whereas those rhythms and melodies which are accepted to present harmony between the people in one country, at the same time might be rejected as cacophony in another one, and vice versa.

Therefore, in order to conduct a correlation with the SPS via the Auric Time/Period Scale, make more exact the basic concepts of such phenomenon as music from the viewpoint of frequency and period.

(M1)  From the times of Pythagoras, an “ideal” scale was attempted to be constructed by considering harmonics, viz. those frequencies whose ratios are close to ratios of small natural numbers (e.g. 1:2, 2:3, etc.). At this, irrational ratio (e.g. 
[image: image670.wmf]2

) was considered as inharmonious. As a result, such basic sound intervals as fifth and octave were defined which cover the frequency bands with maximal to minimal frequency ratios equal to q=1.5 and Q=2, respectively.

(M2) Selection or constructing of an instrument defines the timbre, viz. the frequency spectrum corresponding to the fundamental frequency of the respective tone (or note), or instrument as a whole.

(M3) If the scale and timbre specify, in some way, the stationary frequency characteristics, the music itself is understood as the unity of the rhythm, melody and harmony, which specify sounding in dynamics, thus allowing to realize different combinations of rhythms.

Side by side with harmonic relations, the Golden section manifest itself not only in physical phenomena, but in the masterpieces of art and esotery (pyramids, etc.). The Golden section is not only pleasant for an eye, but, probably, this is why it is pleasant that expresses (in static) the basic laws of the Nature which define the rhythms of motion and development, whereas it does this more efficiently than harmonic relations. Therefore, we may suppose that behind the assimilating of sculpture and architecture to “hardened music” it probably stands the ancient idea of the Music of Spheres which in structural and dynamic relation reflects the Golden section not in less degree than the planetary series do. Hence, should the Hypothesis on the ATS be true, the Auric series (in common with the planetary ones) have to be reflected in the sound scale too.

As it is known, the piano is tuned so that the frequencies of the tones (viz. the Scale steps) of the same name (e.g. notes do) in adjacent octaves differ but exactly by factor Q=2. At this, the octave itself (or, more precisely, the frequencies) is divided by 12 equal intervals so that the ratio of the adjacent tones equals to w=
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. Consequently, the frequencies of the sequential tones form the geometric progression with denominator w (remember, that the Auric series F form the progression with denominator 
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). For example, if the frequency of the tone do of the first octave is equal to f, we obtain the scale 

C1      Csh        D       Dsh       E        F       Gfl       G        Gsh       A       Bfl       B       C2 …

(do1)                                                                                                                      (do2)

f=fw0  fw1      fw2         fw3        fw4         fw5        fw6      fw7         fw8          fw9       fw10      fw11  fw12=2f

In this conventional European scale, for the notes with the same name the exact octave is obtained; e.g. for C2 – C1  and  D2 – D1 we get, respectively

(f·w12) / f = w12 = (21/12)12  =2,

(f·w14) / (f·w2) = w12 = (21/12)12  = 2.
Since we are interested in the ratio of frequencies, for simplicity (as for the Auric series) we can let f=1.
However, the exact fifth cannot be realized in this scale since the ratio being mostly close to q=3/2=1.5 yields

w7 = 27/12 = 1.498 ≈ 1.5 within the accuracy of 0.13%,      (e.g. C – G)

Hence, in order to bring this scale in relation to the Golden section, we are required, firstly, to find a tone being nearest to Ф = 1.618… by frequency; but in this case the accuracy is even lower than for a fifth:

                                     (G)                w7 = 1.498…≈ Ф (7.42 %)        

                                     (Gsharp)           w8 = 1.587…≈ Ф (1.89 %)
                                     (A)                w9 = 1.682…≈ Ф (3.94 %)

                                     (Bflat)             w10 = 1.78…≈ Ф (10.1 %)

Therefore, the tone corresponding to the frequency Ф lies between Gsharp and A, whereas the pure fifth is significantly closer to Ф–interval  than octave, but even more accurately Ф–interval coincides with the increased fifth, viz. C – Gsharp (with error 1.89 %).

The obtained relations allow to conclude the following. 

1. As in the case with harmonics in the SPS, the conventional European music scale does not provide exact unison for a number of basic harmonics (fifth, third, etc.); however, this is not perceived by ear.

2. Within a conventional pitch, the pentatonic is the most exact (relative to frequency band) analog of the Auric scale. At this, though the increased fifth is more exact in reflecting 
[image: image673.wmf]F

-interval than the pure fifth, the latter presents, in addition, the important harmonic interval.

3. By the structure of its scale, the pentatonic being used in the Eastern music stands nearer to Auric series than the European octave-based system.

Though the authors are not the musicians, they venture to develop the below conclusions by proceeding from general considerations relative to the rhythm and unison. Let we have a possibility to tune an instrument in the required way, or to use an electronic synthesizer. Then, in compliance with the above considerations one may implement the following concepts with the aim to create an SPS-instrument and SPS-music which, probably, could bring us nearer to understanding of the essence of the Music of Spheres.

(M1*) Re-tuning the scale.

In order to approximate the pure or increased fifth to Ф–interval it is required to refuse the “exact” octave. For example, if the same tuning error is remained for the fifth, but for another frequency fq = 1.502 , the error for the octave and increased fifth are

                                 (C1 – C2)        2.00846 ≈ Q = 2  (0.4 %),

                                 (C – Gsharp)     1.5919  ≈ Ф         (1.6 %). 

If, otherwise, Gsharp is approached to Ф within the accuracy of 1%, then

                              (fifth)                 1.5102 ≈ q = 1.5    (0.7 %),

                              (octave)             2.0274 ≈ Q = 2       (2.7 %),

                              (C – Gsharp)         1. 6019 ≈ Ф           (1 %). 

(M2*) Selecting the timbre. Since the timbre is defined by overtones, a natural SPS-analogy suggests itself: to specify the overtones with the planetary series harmonics; for instance, by the Uranus series:

RUranus=1, 3, 7, 8*, 20*, 42 or 45, 84, …,

where the SA and asteroid harmonics are marked by asterisk. Simultaneous use of all these series (viz.  U, J, and P) allows to create a kind of three-register organ with Aurically tempered pitch.

(M3*)As to compiling music, we may also permit that whether it is used an SPS-instrument, or other one, the respective rhythm and melodies are expected to reflect the rhythms of the planetary and Auric series (e.g. Ф-rhythm, or pentatonic), including the R3, R4  synodic rhythms. However, this is already the sphere of creation for composers and performers.
2.7. Conclusions
1. Use of the Golden section 
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 , which give a natural presentation of series 
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, with the unity being equal to the average 11-year Solar cycle length 
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 yr has allowed us, within the threshold error comparison analysis, to reveal a discrete algebraic structure of values – Auric Time Scale (ATS), which coincide with the bulk of well-established natural and social phenomena periods, including the planetary ones, that range from seconds (brain waves) to dozens of millennia (geological cycles). 

2. With a few exceptions, the relative error of all these correlations that form a system does not exceed the threshold error of 
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 pertaining to the least exact but the most significant Solar periods, which present a sufficient accuracy for the most part of applications.
3. The discrete nature of ATS, the range of periods it covers and the accuracy of correlations between its terms and the periods being considered in applications and differing by dozens of orders testify to the truthfulness of effectuality of the Auric Time/Period Scale and thus allow us to consider this scale as the searched structure that "quantifies" time over the whole spectrum of the known periods presenting a large number of basic cycles in Space, Nature and society.
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