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	The general characteristic of the work


          The actuality of the problem

Putting the old age coming off and prolonging human life have always been a cherished dream of numerous generations of people. With the development of a society the power of this desire grows in a geometrical progression. Now it occurs on a background of a widespread among world leading gerontologists’ pessimistic vision, caused by   practically evident impossibility of human life radical prolongation. 

This scientific crisis can only be overcome by determining a person's organism ageing fundamental reasons naturally causing its rates. Such researches' results should not only be theoretically proved, but also fully confirmed by a convincing experimental database. This problem is being complicated by the fact of human being's appearing to be one of the most complex objects when dealing with the studying of the organism ageing  processes' reasons. It happens because of the fact that different moral and ethical problems are inevitably following all the attempts referring to somehow intervening in the human's vital activity. 

There exist however some methods concerning  people ageing processes' studying , basing on the use of reliable statistical data referring to the evolution of human death rate for more than 150-years' ,which has been thoroughly collected in a number of countries. Such an opportunity of using this statistical database has made it possible for a new scientific branch called population gerontology to appear. It studies historical, ecological, welfare and genetic factors' influence on the natural death rate of people.

The purpose of work
The increase of people's life prolongation. 

          Scientific novelty      
It's been proved in this work that one of the main causes determining person's natural ageing rate, is the presence of carbon 14C in his organism at a level of a natural radioactive background.
The hypothetical mechanism of the influence on people's death rate has allowed making of the analytical description of people's natural death rate presenting it as a function of two variables: age of the person and stationary concentration of radiocarbon in surrounding biosphere.

The coordinated with each other changes of Gompertz formula's parameters Rе and αе presented on the historical time scale considered within the limits of the population of the separate country are caused by variations of the concentration of and are closely connected with the dualism of incorporated radiocarbon's influence on the person's organism. On the one hand the increase of radiocarbon concentration results in the speeding formation of the initial defects' in DNA structure , on the other hand  it causes the so called   radiation gormesis effect which is consisted in the activation of  "adaptive answer" reaction which takes place in the cell and is  dependent on  the radiation doze capacity.

Due to finding out the numerical values of basic equation's factors it has become possible to forecast the natural death rate's change following the variations of stationary concentration of some incorporated isotopes in people's organism. 
The practical importance
Extrapolation of the dependence of natural death rate on the contents of radiocarbon in biosphere into the area of smaller 14С concentration shows, that on condition of the consumption of the goods of particular isotope composition, the substantial increase of life prolongation by more than two times is possible.
     The further development and implementation of new agro physical technologies of vegetative raw materials and food stuffs with the lowered 14С content will be a basis for special food industry creation. By means of people's getting down to feeding on such "pure" products they will be provided with a brilliant possibility of essential lowering of people's natural death rate.

The potential volume of the "pure" food world market due such products' fantastical attractiveness will only be dependent on the price availability of these products for the population.  Preliminary patent expert examination has shown that there are no analogues today.

According to rough estimates "pure" food's cost will be no more than ten times higher in comparison with the usual products', brought up on the open soil, cost. Rough figures referred to the capacity of the target market of "pure" products show that the annual manufacturing volume will not appear to be less than 150 billion dollars. When obtaining these figures only the potential consumption of "pure" products by a group of people with the fortune of more than1 million dollars was taken into consideration                                
The contents of the work
Present work consists of the introduction, five basic sections and the appendix; it is stated on 94 pages, includes 38 figures, 9 tables with the calculations’ results.

                     1. ANALYTICAL REVIEW OF THE LITERATURE

	Age laws of death rate


Dependence of people's death rate on the age has three reliably revealed laws:

- it has exponential character;

- there is a feedback between exponent’s constants (parameters) R and ;

- the dependence includes accidental component (A), but there is no analytical description of this component as of the function of age;
In the literature there is no the well-founded technique, allowing to calculate exponent's parameters R and α using the general people's death rate databases which take into consideration the influence of accidental component.
 Other laws of death rate:

- in an interval from 20 up to 80 years female death rate is exceeded by the male death rate;

-there exist essential regional distinctions in the people's death rate, which however appear not to be connected with the geographical latitude of their residing;

- people's death rate decrease taking place for100-years' period up to 1950 was  revealed  in all the countries where the high quality statistical databases referred to  death rate were being thoroughly kept, 
- when analyzing the historical death rate dynamics it is necessary to take into account the fact  , that different countries' demographical statistics referred to the periods of social and economic crises , wars', revolutions'  can be greatly influenced by not physical factors.

	Death rate of the population and the global physical phenomenon


 The coordinated, and, in a limit, synchronous natural people's death rate's and physical phenomenon's intensity's parameters' change is a basic attribute of the global physical factor's influence on people's death rate. 

Because of the fact, that the sought-for material reason is really global, it should be searched, first of all, in the area, connected with the space radiation, the Earth geomagnetic field , and  with the chemical and radiation 's composition of the terrestrial atmosphere for.
 Space radiation
There are solar-terrestrial connections brought about by the solar activity change's influence on the Earth (particularly on its external layers, including biosphere) causing its reaction in response. The solar activity level  (that is, the number of active areas and solar spots, quantity and capacity of solar flashes etc.)   with the period of 11 years. There exist also weak fluctuations of maximums' size of the 11-years cycle with the period of about 90 years. Terrestrial processes are also influenced by the separate active areas situated on the sun and by short-term, but sometimes very powerful flashes occurring in these areas. Existence time of the separate active Sun area is able to continue as long as 1 year. 

Space beams are the high energy particles' stream, mainly the stream of protons coming to the Earth from world space, and also secondary radiation given birth by them in an atmosphere of the Earth as a result of interaction with the nuclear nucleus. The general stream brought by the space beams, is extremely small in comparison with a solar energy stream coming to the Earth. Among periodical time variations of galactic beams intensity the leading role belongs to the intensity’s modulations with the 11-years' solar activity cycle. According to the data referred to two cycles (1948-59 and 1959-70),space beams' intensity taking place close by the terrestrial atmosphere's border in times of maximum solar activity is reduced by 2-2,5 times in comparison with the size, typical for a minimum solar activity's periods.  The amplitude of a11-years space beams' variation appears to be much smaller on a sea level, which is not reached by small energy particles.

 With the help of radiocarbon analysis' methods it is confirmed, that 11-years space beams' variations cycle takes place, at least, within last 10000 years. Thus, the role of a characteristic attribute proving the presence of determining influence of the space originated  reasons on people's life plays11-years natural people's death rate variations' cycle 
Geomagnetic field of the Earth                                             
 Terrestrial field intensity variations occur both in time, and in space. Time variations can last both for several centuries and for several days, including the 11-years period connected with the Sun activity. Amplitudes of these fluctuations have the numerical values in the interval from 10-7 up to 5∙10-2 Oe and their average value is 0,42 Oe. The greatest values of variations correspond both to the magnetic storms' caused by a solar wind  periods (the solar wind is the  stream of the charged particles going from the sun), and also to the century-long periods , probably caused by the slow substance movement taking place in the deep layers of the Earth  (10-4-10-3Oe). 
Spatial variations find expression in the increase of a magnetic field of the Earth intensity; this increase takes place as moving in the direction from equator to poles. Wile moving to the poles it increases from its average value of 0, 42 Oe up to 0, 7 Oe. 

Due to magneto biology (a scientific branch of biophysics) it is well-known, that the influence of the magnetic fields on living beings' organisms is perceptible. This influence becomes especially appreciable provided that magnetic fields' action with the intensity level of some hundreds ersted and even more (up to 140000 Oe) takes place. Nevertheless, and the geomagnetic field's fluctuations caused by the solar activity change, have an effect for many processes in biosphere. Long artificial geomagnetic field easing, either by means of shielding or by means of compensation, influences unfavorably  on the   of animals' plants' and microorganisms' living ability .

The presented data shows, that the spatial variations taking place on the Earth surface exceed short-term and century variations by one and two orders, correspondingly. Hence, if geomagnetic variations are determining for the natural death rate's dynamics, its dependence on the geographical latitude of a place of people's residing should be revealed first of all.
 Chemical and radiation composition of the atmosphere
During the period between 1825 and 2000 the drift of concentration of carbonic gas in the atmospheric air took place; it was connected with industrial gases' gushing out of and also with woods' cutting. СО2 quantity before the agricultural and industrial revolutions' beginning stayed approximately constant. From the beginning of 19th century carbonic gas concentration was smoothly growing and in the 20th century's middle it was 2,5 % more than in the beginning of this process. СО2 concentration growth has been constantly taking place till now and it is mainly caused by organic fuel burning (made by people) rate. The admixtures found in the industrial gases emissions' composition are mainly oxides of nitrogen and sulfur which are not collected in the atmosphere, but are withdrawn with acid rains. Atmospheric carbonic gas concentration increase is generally agreed to be both the reason of global climatic and ecosystem's changes and the stimulator of he more vegetable biomass’s growth 
Atmospheric radiation composition's change in the result of the emissions of radioactive isotopes of noble gases - isotopes of argon, krypton, and xenon is possible only in the third quarter 20-th century because of the rapid development of atomic energetic; this fact does not provides a possibility of explaining of natural death rate dynamics taking place in earlier historical periods by means of the influence of this phenomenon.

Troposphere radiation composition’s change caused by the radioactive isotope carbon 14С concentration's fluctuations is shown on the figure1.1. Natural radiocarbon is basically formed in the process of the interaction of space radiation's secondary neutrons with nitrogen nucleus of the top atmospheric layers; this process can formally be presented as the following chemical reaction 14N (n, p) 14C. When constructing the presented on the figure 1.1 time dependence within the period between 1820 and 1950, well-known from the literature results of the radiocarbon analysis of wood year rings were used as the initial data. For the period from 1950 until 1981the results of direct measurements of atmospheric concentration of 14С were used. These measurements were carried out in Western Europe in the area situated near to the terrestrial surface and in the figure 1.1 (http://www.pereplet.ru/gorm/dating/wally-1.htm) they are presented being already recalculated concerning the level of 1833 which was accepted for 1.  It is evident from the figure, that the variations of the concentration of 14С in troposphere have three denoted long-term periods. The reasons of these variations are the result of the long-term period where the increase of the concentration of industrial СО2 took place. This period started in 1800. Such carbonic gas's distinctive feature is the absence of radioisotope 14С in its composition caused by the fact that burnt organic fuel's composition includes stable isotope 12С only. Thus, in the result of diluting of natural carbon with big quantities of industrial carbon the continuous reduction of 14С concentration in the atmosphere of the Earth takes place. This process develops at a speed which is proportional to intensity of the industrial sphere development. The transition to the second, characterized by a sharp, pulsed increase of 14С concentration, period took place in the result of the enrichment of the atmospheric carbon acid by a radioisotope of carbon of a "bombing" nature. This radioisotope appeared in the result of the nuclear explosions in the atmosphere. When the realization of nuclear tests in an atmosphere was prohibited in 1967, the decrease of 14С concentration took place both because of the exchanging processes with other reservoirs: biosphere, hydrosphere etc., and also due to proceeding intensive emission of the industrial, "dead" carbon into the atmosphere. On the earth surface 14С collects in plants by means of photosynthesis, and then gets to the animals and people through the food chain; 14С penetrates into all organs, fabrics and molecular structures of alive organisms since it participates in their exchange processes together with the stable carbon.

The average level natural irradiation which a persons organism was exposed to makes 2·10-3 Gy/year,
The average level natural irradiation an organism of the person makes 2·10-3 Gy /year,
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                                                                 Fig.1.1
Only an infinitely small doze of radiation making ~1,2·10-5 Gy/year is provided by carbon.  At the same time, biological efficiency of 14С in comparison with other radio elements from the number natural nuclides differs greatly. It is provided by the fact that from the number of natural nuclides, except from 3H, only carbon is directly included into genetic alive organisms' structures. It is known, that radioactive carbon can 10-20 times more effectively, in comparison with equipower and external irradiation, create the genetic defeats. It is caused by the fact that 14C provides two types of influence on the biological systems. The first type refers to providing purely radiating influence on the biological systems by means of β - particles of 14С; this type of influence doesn’t really differ from the influence, provided by the external sources of x-ray and high-energy β-radiations. The second and the most important here  type of influence on biological systems provided by 14C is its causing of transmutation damages resulting in the change of a chemical structure of molecule DNA. It is considered, that such damages are hardly or not at all restored by means of cellular reparations' system and are, probably, irreversible.  

    The natural concentration of 14С - 1 atom of an isotope / 1012 atoms of carbon - may seem very small and not able to play any role in the ageing processes of alive organisms. However a number of numerical values (a half-life period for 14С makes T=5730 years; the r of atoms of carbon included in molecules of DNA of the person makes N0 = 5·1025) allows to calculate quantity of transmutation effects taking place in the person's organism , for example, for the course of one year - Nt=1 using the following formula:

                                     Nt=1=10-12 · N0 · (1-2-1/T).  
 It appears, that as much as 6 ·109 transmutation effects per year (it makes several hundreds effects per second) take place in the person's organism. At the same time, the importance of the damages caused by the nuclear transformations 14С → 14N in the structure of people's DNA is still not clear. This uncertainty is, first of all, probably the result of the fact that, that the speed of nuclear transformations is several cuts lower than the speed of the formation of spontaneous damages of DNA structure.

   Since the organism's ability to exist is determined by a level of safety of the undistorted information written down in the people's DNA code, the nuclear transformations 14С → 14N which take place in structure of DNA and are non restorable by the cellular reparation system of a person seem to play the role of nuclear-internal clocks measuring duration of person's life.               
	The mechanism of ageing


 It is well-known from the literature that the ageing processes of an organism of the person taking place at the cellular level, are caused by the large number exchange and regulatory breaches finally resulting in person's illness and death. The damages of DNA molecules, resulting in a loss of the genetic information are now considered to be the most probable but not fully indisputable reasons causing the processes of natural, biological ageing. These damages are, as a rule, considered by the authors of different theories of ageing mechanism to be casual; this means that today's widespread ageing theories do not explain the original causes initiating age destabilization of an organism. 

There only two reliable enough criteria which can be used in order to judge whether one or another model of ageing processes  really explains the  real ageing processes  of a person or not. These criteria are: the exponential character of the age dependence of people's death rate and Strehler - Mildwan's correlation. 

The limited quantity of reliable criteria, on the one hand, allows to give the acceptable                                                                             description of the dependence of the death rate of people from the age in frameworks of essentially different mathematical models ,but, on the other hand,  makes it difficult to make an objective estimate of these models' possibility to correctly describe the real ageing processes

At the same time, the models describing the dependence of people's death rate from the age and based on the ideas of autocatalysis accumulation of damages which development has chain character seem to be very perspective.

For the further development of the idea of the chain character of the damages' accumulation, such factors, integrally inherent in the alive matter, as the reparation of damages at a sub cellular level, and also the reasons causing initial damages at the DNA level should be taken into consideration. 
2. THE RESEARCH OF HISTORICAL DYNAMICS OF
PEOPLE'S NATURAL DEATH RATE                                                                                
	Methodical part


The technique used for carrying out the further researches, was worked out on the database of summary tables, involving the data referred to casual and general death rate of the population of 25 countries during the period between 1950 and 1974 years. These are the states with different political systems, different national and racial content of the population, with different types of people's mentality. These countries differ not only referring to the level of the development but also the have different geographical position.  Thus, all the variety of the known factors determining absolute values of both casual and natural components of death rate is taken into consideration. In all the cases the situation is similar to one shown for the USA and Mexico on figure 2.1: casual component tends to exponentially increase together with the age. Nevertheless, for twenty years old people the casual component of the death rate can exceed biological component by 1,5 times (see figure 2.2), at the same time, for the people who are above 60 years the casual component is no more than 5 % of qе. It gives the possibility to believe, that for age groups above 60 years it is possible to adopt the fact that qе ~ qо, and the error caused by it while defining the natural death rate parameters R and α in the Gompertz formula presented in the following form                  
                            qe = Re exp((e (tн+ 0,5Δt)),                                                          (2.1)
should be insignificant and have the numerical value of approximately 5-10 %. In this formula qe is the  probability of death of the population within the age interval Δt in the course of a year because of the reasons connected with the natural ageing processes taking part in an organism; tн –the beginning of the age interval; Re and (e are the parameters of the equation.
     Thus, despite the fact that the age interval of the data used in research was narrowed, this data's significance remains still high since during various historical periods from 30 up to 70 % of the cases of peoples' death occur in the age interval from 60 up to 84 years. 

In the result of calculations carried out for 25 countries within the period from 1950 up to1974 it was found out , that regular and casual errors appearing when using such methodical approach can be expressed by the following formulas:

                                           Rе(m) = (1-0,066)R0(m) ± 0,083 R0(m),               (2.2)                     

                                           (е(m) = (1+0,011)(0(m) ± 0,015(0(m),                      (2.3)                           

                                           Rе(f) = (1+0,015)R0(f) ± 0,070R0(f),               (2.4)                  

                                           (е(f) = (1-0,0005)(0(f) ± 0,0103(0(f),            (2.5)              

Where Rе(m), (е(m)  and Rе(f), (е(f) are the  parameters of the Gompertz equation describing age dynamics of the probability of natural death rate of male and female population, accordingly; R0(m), (0(m)and R0(f), (0(f) are the parameters of Gompertz equation describing age dynamics of probability of the general death rate of male and female population (they are calculated on the basis of taken from reference books numerical values of the indexes of the general death rate of male and female population in the age interval from 60 up to 84 years ), accordingly; (1-0,066); (1+0,011); (1+0,015); (1-0,0005) - the coefficients taking into account the displacement of trusting interval (a regular error); 0,083; 0,015; 0,070; 0,0103 - the factors which are taking into account the width of a trusting interval when taking the trusting probability equal to 0,95 (a casual error). 
[image: image3.emf]The age dynamics of casual component of people's death rate of the USA and Mexico

0

50

100

150

200

250

300

350

400

450

0 10 20 30 40 50 60 70 80 90

age, years

q

c

, 1/year

USA 1950/54 years

Mexico 1960/64 years

1 - male  2 - female  3 - male

4 -female

Fig. 2.1

1

2

3

4


[image: image4.emf]The age dynamics of the relation of casual component of death rate of the population of the USA and Mexico 

(qc) to its natural component (qe)

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

0 10 20 30 40 50 60 70 80 90

age

USA 1950/54 years

1 - male 2 - female

3 - male 4 - female

Mexico 1960/64 years

 q

с

/q

е

Fig.  2.2

1

2

3

4

     The law, establishing that, despite the radical differences of  life conditions of people in the chosen 25 countries,  the size of the error only sometimes exceeds the barrier of  10 %-s' was found out. Moreover, the size of the error does not increase when defining the parameters of natural death rate of the population of less developed countries. For example, the numerical value of the parameter Rе (m) in Japan in the period between 1970 and 74 years has the deviation of 14 %, and in Uruguay in the same period only 8 %. Such indifference of the sizes of the errors appearing when defining the numerical values of the parameters of natural death rate R and α within the period from 1950- up to 1974 years., has provided the possibility of implementing this technique when analyzing the situation in other countries within other time periods (more early periods or more late periods) as well.

	Natural death rate of the population of some countries in XIX - XX в.в.


The numerical values of parameters of natural death rate of the population of Sweden and Norway were being calculated on the basis of the data containing the numerical values of corresponding coefficients of the general death rate in the age groups of 60-64, 65-79, 70-74 and 75-79 years, published in national statistical reference books. 
Асcuracy of Gompertz equation for working with the chosen age groups within the analyzed historical period is characterized by the following. From all the data referred to the whole historical period the lowest value of reliability of approximation (calculated as a square Pierson’s coefficient - r2) of age dependence qe made for Sweden 0,985 in 1855 at its average value 0,998. For Norway - 0,971 and 0,997, accordingly. Historical drift of natural death rate's parameters in Sweden and in Norway is shown on the figures 2.3 - 2.6. When analyzing the behavior of the curves on a historical scale it is possible to point out three types of fluctuations: long-term type with the duration of more than 25 years, intermediate - from 2 up to 25 years and short-term -1 year. 

When taking into consideration the long-term type of fluctuations of parameters R and α in both countries it is possible to point out three historical periods.

 During the first period lasted for about a century from 1855 up to the beginning of 1950 years, there was a decrease of parameter Rе and increase of αe for male and female population  

Extremely different are the second and third periods - from the middle of 1950 up to 1970th years and from 1970up to 1990- because of the appearing of the principal distinction between the dynamics of parameters of biological components of death rate of male population and this dynamics for female population.

 In the second period the growth of the parameter αe(f) intensifies , and parameter αe (m), visa versa, reduces. The Parameter Rе (f) continues reducing, and Rе (m) either grows (Norway, or stays approximately constant (Sweden). 

 In the third period in comparison with the second period the inversion of tendencies takes place:  αe(m) grows and αe (f) decreases, and also Rе (m)decreases  and Rе (f) grows.  

Comparing historical dynamics of parameters of natural death rate of the population of Sweden and Norway with the variations of concentration of 14С in the troposphere (see figure 1.1) the coordination of the long-term periods on a time scale is obvious. 
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       The historical dynamics of parameters of natural death rate of the population of Australia, Denmark, Germany - FRG, Switzerland, Belgium, Great Britain, the USA and France looks similarly. As a convincing illustration of the found out and presented on fig. 2.7 coordination, the dynamics of numerical values of qe for 40 and the 60-years male population of Germany - FRG on the background of variations of concentration of 14С is shown.
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The observed synchronous decrease of concentration of 14С and of natural death rate in the period till 1950 can appear to be just a correlation effect not proving the presence of functional connection between these phenomena. In order to be convinced of the opposite point of view, it is necessary to be provided with the data showing that the characteristic growth of natural death rate after 1950, when the troposphere was enriched with "bombing" radiocarbon, took place referring all the population of the Earth. That's why , the statistical estimation of dynamics of the general and natural death rate existing in the course of the period from 1950 up to1980 in 54 countries (taken as an example) -   members of World Organization of Health Service, was carried out according to the data of Year-book of world sanitary statistics. These are the countries situated in different parts of the world, with the total population making more than 1,3 billion person in that very period. 

In result it was found out  that in the specified period there existed  a simultaneous growth of the general death rate among men and women (on an average for all ages) in 25 of 54 cases. The population in these 25 countries made 61 % of the general number of people, living in these 54 states. It is established, that growth of the general death rate among men or / and among women took place in 28 countries which total population makes 65 % of the population of analyzed 54 countries. The given figures indicate that the natural death rate burst of the period between 1950 and 1980 years appeared to be very significant. It was so significant that managed to influence the tendency of the general death rate greatly and to bring about its stable increase for the population of the majority of the states.

 Natural death rate growth taking place among younger age groups of male population, calculated according to he equation (2.1) with the parameters Re and αе, is found out in 33 of 54 countries. The population in these 33 states made already 72 % of the general number of people which have been taken into account by the given statistics. 

It also appeared that the characteristic growth of a parameter ∆Q, reflecting the distinction between the natural death rate of men and women during the period from 1950up to 1980, is observed for the population of practically all the countries: in 42 of 54 cases. The population in these 42 countries made 97 % of the general number of people which have been taken into account by the given statistics referring to that period.

From the literature well-known are the facts which are also in conformity with the presence of global character of revealed law. Thus, on the basis of the submitted data it is possible to assert that the burst of natural death rate of the Earth population after 1950 taking place on the background of its universal decrease of the previous period, had a global character.
3. CORRELATION DEPENDENCE OF PARAMETERS OF NATURAL DEATH RATE OF THE POPULATION AND THE CONCENTRATION OF 14С IN TROPOSPHERE 

The penetration of an isotope 14С from the stratosphere, where it exists being included into the composition of the carbonic acid, into the organism of the person, is preceded with some stages. The first stage involves the total coming of 14СО2 into troposphere. The second stage is the plants' assimilation of 14СО2 from the air in the result of photosynthesis which speed is also presented in the same figure for the period till 1950. The third stage involves the processes of 14С entering into organisms of animals and people through the food chains. After the assimilation of 14С by the person's organism, radiocarbon appears to be provided with the possibility of influencing DNA molecules of the person and the fourth stage involving the processes of the loosing of genetic information begins. From the point of view of its measurement this loss appears to be corresponding with the numerical value of natural death rate of the population which is the most objective integrated parameter reflecting the easing of vital functions of the person's organism.

Each of the listed consecutive stages has its own speed, and the process as a whole is limited with speed of slowest of the stages. Hence, the strong correlation of natural death rate of the population and the concentration of 14С provided that there exists the functional dependence between them will be necessarily found out only when the first stage becomes limiting. Otherwise, the decreases and bursts of concentration of 14С will "fade" at other limiting stage, and corresponding changes of parameters of natural death rate can appear late in time and be deformed quantitatively. Basing on these general principles of the kinetics the processes including a number of consecutive stages, the search of correlation between concentration of radiocarbon and death rate of people should be carried out provided that the speed of change of concentration of 14С in troposphere is taken into consideration.

In this connection, there are periods picked out on the historical time scale according to the average speed of the change of the concentration of 14С in troposphere: the first period, before 1950 year is characterized by a very slow reduction with speed of ~3·10-4 of relative units per year (1/year); the second period, from 1950up to 1961, is characterized by a moderate growth with the speed of 25·10-3; the third period, from 1961 up to1964, - intensive growth with the speed of 170·10-3; the fourth period, from 1964 up to 1967 year, -the  fast reduction of concentration with the speed of 73·10-3; the fifth, period, from 1967 up to 1977th years, - the moderate decrease with the speed of 23·10-3; the sixth period, from 1977up to 1900-th years, - 15 ∙10-3 year – 1 slow decrease. Accordingly, the subsequent correlation analysis is carried out for each historical period separately.

For carrying out the calculations the statistical data referred to the to the general death rate in the following age groups: from 60 till 64, 65-69, 70-74, 75-80 years for the population of Norway (from 1871 up to 1995) and Sweden (from 1751 up to 1996); 60-64, 65-69, 70-74, 75-79, 80-84 years for the population of Australia (from  1905 up to 1975), Denmark (from 1926up to1999), Germany - FRG(from1871 up to 2000), Switzerland (from 1876up to1950) and Belgium (from1846 up to 1991), France (from 1950 up to 1980 г); 55-64, 65-74, 75-84 years in case of the population of the Great Britain (from 1871 up to 1998), the USA (from  1901 up to1998) and France (from 1770 up to 1950) was used. Death rate statistics referred to the period from 1960 up to1964 were sometimes made more precise and if necessary supplemented by the data published in Year-books of the Organization of the United Nations. In case of France during the period from 1980 up to 2000 the statistical data referred to the general death rate of the following age groups: from 60 till 64, 65-69, 70-79, 80-89 years, was used. 

The characteristic view of the dependence of parameters of natural death rate Rе and αе from the concentration 14С in troposphere taking place during the first period when there was a slow reduction of concentration 14С at a speed of~3·10-3 year - 1, is shown on the example of the male population of Switzerland on fig. 3.1.  It is evident from the figure, that the dependence Rе =F (C) is formally well described by the exponential expression of the following type

                                                 Rе = R0exp (β С), (3.1)

Where R0, β - parameters of the equation; C - the concentration of radiocarbon relatively to its contents in troposphere in 1833. The dependence αе = F (C) is well approximated by the expression of a linear kind

                                                αе = α0 - γC,                             (3.2)
where α0 and γ - parameters of the equation.
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                                                                                     Fig. 3.1
Having substituted the parameters Re and αе from the formula (2.1) with the data from the equations (3.1) and (3.2), we receive the formal dependence of natural death rate of the population on two variables - the current concentration of radiocarbon in troposphere and the age of people - t:

                                  qe = R0 exp (β С) exp [(α0-γС) t] (3.3)

The numerical values  of parameters of the equations (3.1) and (3.2) provided that this parameters have the reliability of approximation characterized by a square Pirson's factor (r2) making more than 0,25, are shown in the table 3.1 for all the countries . Crossed out sections in the table mean that r2 < 0, 25, 

From the table 3.1 it is evident, that in the period of very slow reduction of concentration of 14С the strong correlation dependence (r │≥ 0, 72) of the numerical values ln (Re) ↔ C from the formula (3.1) and the values αе ↔ C from the formula (3.2) is shown when analyzing the parameters of natural death rate of both male and female population. This strong dependence is reveals in 27 of 40 considered cases. The coefficient of correlation has smaller numerical values in other cases, but the fact is that the general tendency of decrease of natural death rate caused by the reduction of quantity of radiocarbon in troposphere always takes place. 

In the second period, from 1950 up to 1961 when there was a moderate growth of concentration of 14С at a speed of 25 ∙10-3 year - 1, and in the fifth, from 1967 up to1977 when the moderate decrease of concentration of 14С at a speed of 23∙10-3 year - 1took place, the following phenomena is observed . The strong correlation of the sizes of concentration, on the one hand, and death rate, on the other hand, reveals a great deal rarely - it takes place in 6 ÷ 8 cases of 32. 

     It can be explained by the fact that the speed of the change of concentration of 14С is greater, in comparison with the speed of the period before 1950. In result, as expected, the increase of the speed caused the change of limiting stage in most cases. From this point of view the similar results speaking about the frequency of strong correlation of these parameters (13 of 32 cases) in the third (1961-1964) and the fourth (1964-1967) periods (5 of 24) become quite clear  since the speed of the change of concentration of 14С in the course of these periods was even 7 times more. 

From the table 3.1 it is evident , that the strong correlation between the studied phenomenon appears to take place in the sixth period (from 1977 up to1990th years) when the speed of the change of concentration 14С has decreased up to 15 ∙10-3, (│r│≥ 0,72)  more often than in the previous four periods.  

When summarizing the data referred to all the periods, it becomes evident that the positive correlation between the numerical values of Rе and C and negative - between αе and C, characterized by the coefficient │r│ > 0, 5, takes place in 104 considered cases of 204, which makes 51 %. 

In spite of the fact that the received values Re, αе are subject to the influence of social and other factors of a non-material nature, and the measured  concentration of 14С is burdened by the casual errors,  their strong correlation with factor │r │ > 0,5 appears in more than a half of the number of considered cases. 

Summarizing everything told above and taking into consideration the fact, that in the course of the studied period two changes of the  vector of variation of the concentration of 14C (in 1950 and in 1967) took place, the existence of the functional dependence between the studied values should be taken as proved.  
       The table 3.1. The coefficients of the equation of the formal dependence of natural death rate of people on the concentration of                                                                            radioactive carbon in troposphere.     qe=R0·exp(β·c) · exp[(α0-γ·c)·t]

	The country
	The historical period, ears. The concentration of 14С: 
the growth-↑

the decrease  - ↓
	                                                                                   The groups of the population

	
	
	                         Men
	Women

	
	
	       R=R0 ·exp(β·c)
	        α =α0-γ·c
	        R=R0 ·exp(β·c)
	          α =α0-γ·c

	
	
	R0, 1/year
	β
	r2
	α0, 1/year
	γ, 1/год
	r2
	R0, 1/year
	β
	r2
	α0, 1/year
	γ, 1/year
	r2

	Denmark
	1926/1950  ↓
	1,33·10-20
	48,40
	0,97
	0,605
	0,519
	0,92
	6,01·10-27
	63,05
	1,00
	0,596
	0,507
	1,00

	
	1950/61    ↑
	1,185
	1,103
	0,72
	0,114
	0,0136
	0,68
	-
	-
	-
	-
	-
	-

	
	1961/64     ↑
	- 
	-
	-
	-
	-
	-
	0,176
	1,21
	0,90
	0,140
	0,0184
	0,88

	
	1967/77    ↓
	- 
	-
	-
	-
	-
	-
	0,103
	1,99
	0,52
	0,134
	0,0221
	0,39

	
	1977/1999   ↓
	
	
	
	
	
	
	
	
	
	
	
	

	Norway
	1871/1950    ↓
	4,17·10-27
	63,60
	0,79
	0,781
	0,700
	0,76
	2,76·10-37
	86,80
	0,82
	1,074
	0,991
	0,80

	
	1950/61     ↑
	1,09
	1,34
	0,81
	0,111
	0,0142
	0,67
	-
	-
	-
	-
	-
	-

	
	1964/67    ↑
	4,0
	0,296
	0,28
	0,101
	0,00554
	0,39
	-
	-
	-
	-
	-
	-

	
	1977/95     ↓
	0,0483
	3,24
	0,48
	0,140
	0,0351
	0,38
	-
	-
	-
	-
	-
	-

	Sweden
	1751/1950   ↓
	1,13·10-34
	81,59
	0,73
	0,905
	0,826
	0,72
	1,00·10-39
	92,78
	0,77
	1,055
	0,972
	0,79

	
	1961/64     ↑
	-
	-
	-
	-
	-
	-
	0,335
	0,473
	0,82
	0,132
	0,0086
	0,84

	
	1964/67    ↑
	-
	-
	-
	-
	-
	-
	0,030
	1,809
	0,88
	0,161
	0,0248
	0,91

	
	1977/96      ↓
	0,0986
	2,79
	0,78
	0,125
	0,0197
	0,48
	-
	-
	-
	-
	-
	-

	USA
	1901/50     ↓
	-
	-
	-
	-
	-
	-
	1,71·10-22
	53,56
	0,81
	0,578
	0,502
	0,73

	
	1961/64      ↑
	21,5
	0,184
	0,99
	0,0776
	0,00227
	0,84
	3,728
	0,157
	0,97
	0,0955
	0,0025
	0,98

	
	1967/77     ↓
	2,38
	1,65
	0,99
	0,0972
	0,0154
	0,96
	-
	-
	-
	-
	-
	-

	
	1977/98        ↓
	0,293
	3,17
	0,97
	0,114
	0,0276
	0,93
	0,934
	1,344
	0,70
	0,101
	0,0115
	0,43

	Australia
	1905/50     ↓
	-
	-
	-
	-
	-
	-
	1,46·10-28
	66,57
	0,76
	0,795
	0,708
	0,64

	
	1967/75       ↓
	1,47
	1,45
	0,77
	0,106
	0,0126
	0,49
	-
	-
	-
	-
	-
	-

	Great Britain
	1871/1950     ↓
	2,43·10-19
	46,72
	0,78
	0,561
	0,489
	0,71
	2,50·10-38
	90,23
	0,91
	1,025
	0,952
	0,9

	
	1961/64      ↑
	11,4
	0,1114
	0,59
	0,0901
	0,00253
	0,48
	1,615
	0,227
	0,80
	0,104
	0,0048
	0,73

	
	1964/67     ↑
	8,18
	0,299
	0,61
	0,0920
	0,0038
	0,29
	-
	-
	-
	-
	-
	-

	
	1967/77       ↓
	2,16
	1,136
	0,78
	0,107
	0,0128
	0,61
	-
	-
	-
	-
	-
	-

	
	1977/98     ↓
	0,0159
	4,93
	0,89
	0,151
	0,0474
	0,82
	0,0649
	3,032
	0,62
	0,129
	0,0263
	0,40


                                                               The continuation of the table 3.1
	The country
	The historical period, years.

The concentration of 14С: 

the growth-↑

the decrease-↓
	                                                                                   The groups of the population

	
	
	Men
	Women

	
	
	        R=R0 ·exp(β·c)
	        α = α0-γ·c
	        R=R0 ·exp(β·c)
	         α =α0-γ·c

	
	
	R0, 1/year
	β
	r2
	α0, 1/year
	γ, 1/year
	r2
	R0, 1/year
	β
	r2
	α0, 1/year
	γ, 1/year
	r2

	Germany-FRG
	1871/1950  ↓
	2,82·10-33
	78,38
	0,79
	0,931
	0,852
	0,75
	1,27·10-41
	97,35
	0,87
	1,123
	1,042
	0,87

	
	1950/61    ↑
	0,683
	2,14
	0,81
	0,125
	0,0290
	0,81
	-
	-
	-
	-
	-
	-

	
	1961/64  ↑
	7,24
	0,291
	0,66
	0,0935
	0,0040
	0,47
	0,853
	0,183
	0,33
	0,119
	0,0003
	0,37

	
	1964/67   ↑
	5,46
	0,468
	1,00
	0,0999
	0,0080
	0,98
	0,695
	0,329
	0,62
	0,120
	0,0005
	0,74

	
	1967/77     ↓
	0,435
	2,13
	0,81
	0,126
	0,0251
	0,80
	0,128
	1,101
	0,75
	0,129
	0,0099
	0,43

	
	1977/90      ↓
	0,103
	3,147
	0,74
	0,125
	0,0233
	0,43
	-
	-
	-
	-
	-
	-

	
	1990/2000  ↓   
	-
	-
	-
	-
	-
	-
	0,0078
	3,984
	0,62
	0,135
	0,0192
	0,25

	Switzerland
	1876/1950   ↓
	1,38·10-28
	67,99
	0,96
	0,769
	0,695
	0,95
	5,86·10-45
	105,4
	0,90
	1,142
	1,064
	0,85

	France
	1770/1950   ↓
	7,29·10-15
	35,99
	0,52
	0,425
	0,347
	0,32
	5,00·10-37
	86,91
	0,83
	0,966
	0,888
	0,75

	Belgium
	1846/1950   ↓
	8,08·10-18
	42,54
	0,56
	0,578
	0,497
	0,44
	0,0019
	73,66
	0,77
	0,841
	0,758
	0,65

	
	1961/64      ↑
	5,09
	0,557
	0,85
	0,0982
	0,0078
	0,72
	-
	-
	-
	-
	-
	-

	
	1967/77        ↓ 
	1,58
	1,446
	0,64
	0,0172
	0,111
	0,57
	0,124
	0,154
	0,60
	0,133
	0,0145
	0,44

	
	1977/91      ↓
	0,00754
	5,420
	0,90
	0,0498
	0,155
	0,78
	-
	-
	-
	-
	-
	-


4. THE HYPOTHETICAL MECHANISM OF THE AGEING OF THE PERSON'S ORGANISM

 According to well-known genetic-regulatory hypothesis, the ageing of a cell can appear to be a result of initial changes taking place in the regulatory genes. These changes can lead to appearing of the shifts in the processes of fiber biosynthesis, and, along with the progressing of the ageing process, these changes appear to develop in the structural genes. 

 Another variant is also possible. While developing of the ageing processes, the systems of reparation of DNA are suffering first of all and it leads to the infringement of its structure. This infringement is brought about by the fact that the change of the activity of some ferment or its total absence can result in the breach of the processes of the synthesis of the chemical compounds, which are taking part in several subsequent reactions, some of which are necessary for the system of effective reparations of other damages throughout the all DNA string.

It doesn't matter whether the first theory is more convincing from the point of view of its explaining of the real ageing processes or the second. The fact is that in both cases the initial changes taking place on the separate DNA sites appear to be sufficient for causing the certain chain reaction of infringements throughout its string, and further, in an exchange and functions of the separate cell, separate bodies and of the whole organism. Here it is opportunely to believe, that the probability of the organism's destruction, occurring in the result of the chain development of functional infringements in its separate structures, will be proportional to a number of defects taking place in DNA. 

Within the framework of a hypothesis separate taking into account of initial and secondary damages of DNA string is suggested. The induction of the initial damages on the DNA sites is caused by the dotted transmutations 14С → 14N taking place in the DNA structure, and its speed corresponds to the speed of nuclear disintegration 14С → 14N minus the speed of the reparation of these defects. In case of such transmutations the type of the defect depends on its arrangement in the basic compliments of the DNA’ s bases and, hence, on kind of a probable steady transmutation damage appearing while developing of the process of disintegration of 14С. The analysis of structural formulas of basic DNA compliments shows, that the possible quantity of the types of such damages makes as much as eight. The maximal speed of reparation of the dotted transmutations 14С → 14N taking place in the DNA is limited with the processes of detection of the dot defect and is, therefore, individual for each type of the defect. 
The secondary damages of a genetic code caused by the initial transmutations taking place on the DNA areas develop by analogy to a known principle of the ramified chain chemical reactions when the appearance of the active centre causes a big number, a chain of transformations of initial molecules. The outcome is not only molecule of a product but also the new active centre. According to this principle it is suggested to believe that the appearance of the initial damage will result in the appearance of a big number, of a chain, of damages of the chemical structure of DNA. Moreover, the secondary defects, themselves, which appeared according to this mechanism, are also able to give birth to the new chains of damages. In the course of the whole process the speed of development of the secondary damages of DNA string will be proportional both to the total of the formed defects and to a difference of the constants of the speeds at which the processes of a branching of the chains of damages, on the one hand, and the processes of their reparation, on the other hand, proceed. Besides by consideration of the reasons influencing the speed of the reparation of secondary damages, the radiating action of the ionization eradiation is taken into account. According to the gormesis concept, confirmed by the numerous experiments, the radiating action of ionization eradiation in the area of small dozes activates in a cell the so called reaction of the adaptive answer which is dependent on the capacity of a doze.  The reaction of the adaptive answer, which implies the activation of the reparation processes, is linearly depends on the capacity of a chronic irradiation. In this connection it is accepted, that the speed of reparation of the secondary damages of DNA linearly grows in the process of increase and decreases in the process of reduction of a capacity of a small doze of radiating influence of 14С, and, hence, this speed depends on the concentration of radiocarbon in an organism. 

 Within the framework of a hypothesis the historical changes of the external conditions of existence of the person, such as the social set - up of a society, a way of life of people, features of a national diet, a level of health services etc., do not influence the natural death rate of the population provided that they have no extreme character. In this connection the results of the check of the given hypothesis will be the most authentic for the certain countries and in those historical periods when there were no mass infectious epidemics, social, ecological etc. accidents.

On the basis of the aforesaid it is possible to formulate the following basic statements of a hypothesis briefly once again.

1. The probability of a natural destruction of the person is proportional to number of the damages in the structure of his DNA.

2. At modeling of natural ageing it is necessary to distinguish the initial (transmutation) damages of DNA and the caused by them secondary infringements in a genetic code. 

2.1. The induction of the initial damages on DNA areas is caused by the dotted transmutations 14С → 14N in the DNA structure, and its speed depends on speed of the nuclear disintegration 14С → 14N.

2.2. The secondary damages of a genetic code, caused by initial transmutations on the DNA areas, develop according to the principle of the ramified chemical reactions of the chain type. 

3. The maximal speed of reparation of this or that type of transmutation damages of DNA is individual and depends on the position of the dotted defect in the chemical structures of the basic compliments of the DNA bases.   

4. Speed of reparation of secondary damages of DNA in the area of small dozes linearly depends on the concentration of radiocarbon in an organism.   

Then, according to the hypothesis, the natural death rate can be expressed by the following formula:        
                                                         qe = k n,                                                   (4.1)
where k - a constant of natural death rate of people; n - the current quantity of defects of DNA structure.     

In its turn, the speed of the development of damages (dn / dt) will be determined by the sum of the speed of an induction of the initial centers, on the one hand, and the speed of the subsequent damages caused by it throughout the whole DNA string, on the other hand, minus the speeds of their reparation:  
                                                      dn/dt = vя - vp + φ n - ω n,                           (4.2)

where vя - speed of formation of initial dotted transmutation defects in the result of a nuclear disintegration 14С → 14N; vр - the speed of a reparation of initial damages of DNA; φ - a constant of a speed at which the process of branching of the chains of secondary damages proceeds; ω - a constant of speed of a reparation of secondary damages of DNA.

The speed of formation of initial dotted defects is the result of the summarizing of the values of the speeds of the transmutation damages of all types connected to nuclear disintegration of 14С:

                                       m 

                                vя = ∑ (xi N0 λ с exp (-λ t)),              

                                       i=1    

where xi - a share of carbon atoms which have the i-type arrangement in the basic compliments of the DNA's bases ; N0 - initial quantity of carbon atoms in DNA; λ = 0,000121 year - 1 - probability of 14С → 14N transition for one atom; m - the total quantity of types of transmutation damages; c- stationary concentration of radiocarbon in biosphere. 

In its turn the speed of reparation of initial damages of DNA is equal to the sum of the maximal speeds of the reparation of transmutation damages of each type: 
                                         m

                                  vp = ∑ vрi.                                               

                                         i=1 

According to the logic of the formulated hypothesis the size of this resulting speed of formation of i - type damages- (xi N0 λ c exp (-λ t) - vрi) will always be more or equal to zero. To say it in other words, if the speed of the formation of initial dotted i -type defects will decrease to a level or will be even lower of the maximum speed of their cellular reparation, the resulting speed of formation of the damages of this type will be taken as equal to zero. Thus, the dependence (vя - vp) on the stationary concentration of radiocarbon will look like a broken line as it is shown on the fig. 4.1. Here in the area,

where c ≥ сm, the dependence (vя - vp) = F (c) will look like  
                                                 m                                                         m                                             

                              (vя - vp)1  = ∑ (xi N0 λ с exp(-λ t)) -  ∑ vрi;           

                                                 i=1                                                      i=1

in the area  сm-1 ≤ c ≤ сm, where (xm N0 λ c exp (-λ t)) ≤ vрm, will be-

                                                 m-1                                                   m -1                                            

                              (vя - vp)2  = ∑ (xi N0 λ с exp(-λ t)) -  ∑ vрi;           

                                                 i=1                                                     i=1

in the area сm-2 ≤ c ≤ сm-1, where (xm-1 N0 λ c exp (-λ t)) ≤ vр (m-1), will be-

                                                 m-2                                                    m -2                                            

                              (vя - vp)3  = ∑ (xi N0 λ с exp(-λ t)) -  ∑ vрi;           

                                                 i=1                                                      i=1

… … … … … … … … … … … … … … … … … … … … … … … … … … … … … …  in the area сm-j-1 ≤ c ≤ сm-j,  where (xm-j N0 λ c exp (-λ t)) ≤ vр (m-j), will be-

                                                m-j                                                     m -j                                            

                              (vя - vp)j  = ∑ (xi N0 λ с exp(-λ t)) -  ∑ vрi.                          (4.3)  

                                                i=1                                                      i=1

It is quite visible, that the dependence (vя - vp) j = F (c), calculated according to the formula (4.3), represents a broken line which can be if necessary approximated by the exponent.

The constant of the speed of the reparation of secondary defects (taking into account known reaction of the adaptive answer), within the framework of a working hypothesis is submitted as follows:

                               ω = ωо + ε c,

where ωо - the speed of the reparation of secondary damages of DNA when the concentration of radiocarbon in an organism is equal to zero ; ε - the coefficient  of the adaptive answer.

At λ = 0,000121 year - 1 and t <1000 the speed of nuclear disintegration can be taken as independent on the time since in this case the exp (-λ t) ~ 1. Then the integration of the equation (4.2) at entry conditions n t=0 = 0 and the subsequent transformations taking into account the formulas (4.1) and (4.3) result in the following expression:

        qe = k (vя - vp) j (φ - ωо - ε с) -1 (exp ((φ - ωо - ε с) t)-1). (4.4) 
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	Approbation of a working hypothesis and predicted estimations of life expectancy of the person


Analytical derived formula (4.4) describes the dependence of natural death rate of people on concentration of 14С provided that the concentration is stationary, i.e. constant during previous life of this or that age group of the population. Proceeding from this condition, the most suitable period for defining the numerical values of the factors of the formula (4.4) is the longest period characterized by the least speed of change of the concentration of 14С. In this period the assumption of the equality of stationary (c) and current (C) concentration will cause the least distortions of the received data. Further, when defining the numerical values of the factors of the basic equation (4.4), the concentration of 14С in the biosphere is being calculated relatively to its level in 1833 which is conditionally accepted for 1.

The comparison of the formula (4.4) with the formal equation (3.3), describing the found out dependence of natural death rate of the population on concentration of 14С in troposphere shows the following. The correspondence of the sub exponents allows at t > 20, when (φ - ωо - ε с) t > > 1, accepting α0 ≡ (φ - ωо), and factor γ ≡ ε. 

The comparison of the preexponent of the formula (4.4), when taking into consideration the opportunity of the approximation of the dependence of (vя - vp)j on the concentration of 14С by the means of the exponent (see rice 4.1), with the expressions (3.1) and (3.3) allows to calculate the numerical value (k (vя - vp) j) in the following way. In each case when the parameters αе and Re of the equation (2.1) are known at an assumption, that c = C, the value (k (vя - vp)j) will be defined as

                            k (vя - vp)j = αе Re,                                                          (4.5) 

and the dependence of the speed of formation of transmutation defects on the concentration of 14С should therefore look like:

                           k (vя - vp)j = Ω exp (ηс), (4.6) 

where Ω, η - the factors of approximation. The empirical look of the dependence k (vя - vp)j = F (c) built on an example of the statistics of death rate of the population of Sweden is shown on the figure 4.2, whence it is evident, that this dependence  can really be approximated by the formula (4.6) in practice . [image: image12.emf]The empirical dependence of the parameter k (v
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The calculated according to the statistics of natural death rate parameters Ω and η of the exponent ional dependence (4.6), and the factors (φ - ωо) and ε for the period till 1950 for all countries are tabulated 4.1. Thus, it is obviously possible to predict the level of natural death rate depending on concentration of radiocarbon in biosphere according to the equation (4.4). 
It is necessary to note, that more and more questions tend to appear in the process of getting of the new data. For example, the correlation analysis of the values presented in the table 4.1 shows, that they are rigidly interconnected with each other. The equations of connection have either linear or exponential character with the correlation factors which are approximately equal to1. So, for example, for the male population the values ε and (φ - ωо) are connected among themselves by linear function ε = 1,0073 (φ - ωо) - 0,0787 where the factor of correlation is equal to 0,9995. The similar situation exists in case of other possible combinations of parameters of the basic equation, as well. Taking into consideration the lack of enough knowledge on the given question, it is possible only to assume a mechanism of this phenomenon. Probably, the interrelation is caused by the fact that each factor, separately, depends on one factor which is general for all others. The search of this factor requires the realization of the additional research. 

The check of the adequacy of the basic equation (4.4) for the observed laws of the historical dynamics of natural death rate of the population can also be carried out according to another method. This method is based on the joint analysis of the Gompertz formula and of the basic equation (4.4). In case of the adequacy of the submitted model for the real mechanism ageing of the person, there should be a functional, not depending on the concentration of 14С in the organism of a person, connection between the parameters Rе and αе of the age dependence of death rate of the population. At t > 20, when           (φ - ωо - ε с) t > > 1, it strictly follows from the solving of the system of the equations regarding с.
                               Rе = Ω exp (ηс) (φ - ωо - ε с)-1,                                (4.7)

                               αе = (φ - ωо - ε с).                                                     (4.8)

In this case we get the following expression
                     Re αе = Ω exp ((φ - ωо) η / ε) exp ((-η / ε) αе).                         (4.9) 

                                                                                                                                                                                                            Table 4.1                               

                                                            Factors of the equation of analytical dependence of natural death rate of people 

                                                           on the concentration of radiocarbon in DNA: qe = k (vя - vp)j (φ - ωо - ε с)-1 (exp ((φ - ωо - ε с) t)-1).  
	The country
	                                                                             Groups of the population

	
	       Men
	        Women

	
	k (vя - vp)j = Ω exp (η с)
	( φ - ωо), 1/year
	ε, 1/year
	k (vя - vp) j = Ω exp (η с)
	( φ - ωо), 1/year
	ε, 1/year

	
	Ω, 1/год2
	η
	r2
	
	
	Ω, 1/год2
	η
	r2
	
	

	Denmark
	2,26·10-19
	43,12
	0,97
	0,605
	0,519
	8,41·10-26
	58,00
	1,00
	0,596
	0,507

	Norway
	7,08·10-25
	55,93
	0,80
	0,781
	0,700
	6,30·10-34
	76,58
	0,82
	1,074
	0,991

	Sweden
	1,17·10-31
	72,10
	0,73
	0,905
	0,826
	2,36·10-36
	82,54
	0,77
	1,055
	0,972

	USA
	-
	-
	-
	-
	-
	5,63·10-21
	47,49
	0,81
	0,578
	0,502

	Australia
	-
	-
	-
	-
	-
	2,14·10-26
	59,14
	0,78
	0,795
	0,708

	Great Britain
	9,16·10-18
	40,47
	0,79
	0,561
	0,489
	1,07·10-34
	79,5
	0,91
	1,025
	0,952

	Germany 
	3,37·10-30
	68,76
	0,79
	0,931
	0,8524
	5,84·10-38
	86,41
	0,87
	1,123
	1,042

	Switzerland
	3,97·10-26
	59,74
	0,96
	0,769
	0,695
	4,79·10-41
	93,84
	0,91
	1,142
	1,064

	France
	4,71·10-14
	31,56
	0,56
	0,425
	0,347
	1,24·10-33
	74,54
	0,84
	0,966
	0,888

	 Belgium
	1,17·10-16
	37,36
	0,59
	0,578
	0,497
	6,89·10-29
	65,31
	0,79
	0,841
	0,758


   It is necessary to note, that the existence of the exponential dependence   R = K exp(-α/B) between the parameters of the Gompertz equation  is known. It was for the first time found out by Strehler and Mildvan while making a comparison of the 1955 years' statistics of death rate of some countries of the Organization of the United Nations. Further, the existence of such a correlation was also proved to be true by other researchers. 

In frameworks of the offered hypothesis the Strehler – Mildvan correlation is one of the consequences of the analytical description of the general low of natural death rate. Under the condition of historical and interpopulation constancy of the parameters Ω, (φ - ωо), η / ε the feedback should be strictly described by which follows from the formula (4.9),

                                                 Re αе = Ке exp (-αе/Ве),                            (4.10)

where

                                          Ке = Ω exp ((φ - ωо) η / ε),                              (4.11)

and Ве = ε / η. 

With a view to check the existence of the law number 4.10 in statistics of natural death rate of people the values of factors (coefficients) of the equation were calculated for 100000 people of the population of some countries of the Western Europe, and of USA and Australia in all historical periods. The numerical values of Ке and Ве-1 appropriate to the different historical periods are submitted in the table 4.2. It is visible, that such a law objectively exists, but its parameters are individual for the population of each state and constant only within the limits of the appropriate periods. Here, when there is a fast increase of concentration 14С, the values Ке and Ве-1 congruently decrease. 

Theoretically from the equation (4.11) follows, that such a coordination of changes of Ке and Ве-1 should be described by the exponent. And indeed, the calculations show, that, both for male, and for female population the reliability of approximation of the dependence Ке = F (Ве-1) by the expression (4.11) in all range of the researches meets r2 > 0,98. Graphically the dependence Ке = F (Ве-1) is shown on the figure 4.3. Thus, it is possible to count, that variations of the value Ве = ε / η occur at a relative constancy of the following parameters and their values: for the male population Ωm = 0,9; (φ - ωо)m = 0,088, and for the female population - Ωf = 0,1 and (φ - ωо)f = 0,11. 

In result, the factors Ω, (φ - ωо), reflecting, according to the hypothesis, the speeds of spontaneous formation both of the initial and, induced by them, secondary DNA defects, provided that the concentration of radiocarbon in an organism of the person is equal to zero, are practically constant in the course of all historical periods and do not depend on the place of residing of people. The aforesaid would seem to allow accepting them as specific constants. . Comparison of values of the factors Ω, (φ - ωо), given in table 4.1, with the appropriate results of calculations in the previous paragraph shows the essential distinction between them depending on the method. Probably, it is connected with the fact  that during rather long historical period till 1950 the influence of reduction of concentration of radiocarbon in troposphere by only  2,5 % on decrease of natural death rate is commensurable with the contribution to this process of other factors which have been not taken into account by the methods of calculation.
The second method of calculation of factors Ω, (φ - ωо) is based on use of a full database of natural death rate for all historical period up to the end of 20th century. Here, with the size of amplitude of change of concentration of radiocarbon equal to 80 %, the results of calculations are lesser subject to distortion of the factors, not taken into account that is proved by high reliability of approximation of the dependence of factors Ке and Ве by the equation (4.11). Thus the factor of a deviation from the permanent concentration of 14С in biosphere during the lifetime of one generation in this case does not deform the results of calculation as it was with the previous method. In a result the values Ω and (φ - ωо) calculated according to this method are preferable in further drawing up of a various kinds of forecasts. 
In the context of the radiocarbon mechanism in case of zero concentration of 14С in an organism of the person Gompertz parameters will be equal to the following values- Rе (m) = 0,9/0,088= 11,20; αе (m) = 0,088; Rе (f) = 0,1/0,11 = 0,9; αе (f) = 0,11. In the process of increase of concentration of 14Сthe values of the factors Rе (m) and Rе (f) are supposed to be growing, and αе (m) and αе (f) - to be reducing. In practice coming of these parameters out of the specified range should be counted as a consequence of influence of the reasons which are not connected with the change of concentration of 14С in an organism, but influence the natural death rate of the population. First of all, theseе reasons may probably imply medical intervention into the natural ageing process of an organism and into death rate of people.  

      It follows from the table 4.2, that one of the laws says that in the periods of sharp increase of concentration of 14С in troposphere the reduction of B-1 takes place, i.e. ε grows relatively to η. The biological sense of constants ε and η within the framework of the offered hypothesis is, that they show the level of sensitivity, a susceptibility of the human body to the changes of concentration of the radioactive carbon taking place in them. In this case the value ε is brought about by the efficiency of the adaptive answer taking place in the process of reparation of secondary DNA defects, and η -by the total speed of the occurrence and reparation of the transmutation defects arising at 14С → 14N transitions. In this connection, one of possible ways of development of the model can be the following variant. Not the absolute values ε and η, but the relation of the concentration of radiocarbon, incorporated in the DNA structure, to this structure concentration in the structures of a cell surrounding the DNA tend to be changing in the process of variations of concentration of  14С .  According to this tht equation(4.4) can be presented in the following way:

                                        qe = Ω exp(ηс1)  (φ - ωо - ε с2)-1(exp((φ - ωо - ε с2) t)-1).        (4.12)

Such an explanation presumes the presence of the discrimination mechanism limiting the incorporation of 14С into DNA molecules, which efficiency is, on the one hand, different for each population of people, and, on the other hand- depends on the influence of powerful external factors on the person. So, the discriminating processes become the most active when the concentration of 14С in troposphere increases sharply that is, the certain protective reaction of an organism of the person probably takes place. In case of female population such reaction appears to be especially steady. For example, it is apparent from the table 4.2 that for the female population of Sweden the value В-1 remains low down to 1996 after the decrease from 86 down to 47 during the period between1950/61 years. At the same time for the male population of Sweden in course of the period during 1977/96 years the value В-1 has come back to the level of the period before 1950.

There exists a hypothetical opportunity that the variations of the relation с1/с2 in the organisms of people of different countries, are the display that universal evolutionary mechanism of a biological matter. This mechanism appears to be universal enough.
Obviously, it is possible to solve a problem of   natural death rate's reduction by means of reduction of 14С concentration in an organism, keeping the characteristic for radiocarbon internal
     Table 4.2. Parameters of the dependence Re αe = Ке exp (-αe/Bе) for some countries of Western Europe, and USA and Australia in the different historical periods

	The country
	The historical period, years. The concentration of  14С: growth - ↑ decrease - ↓
	                                The groups of the population

	
	
	                  Men
	          Women

	
	
	   Ке,   1/year2
	1/Bе, year
	r2
	Ке,    1/year2
	1/Bе, year
	r2

	Norway
	1871/1950 ↓
	776
	77,6
	0,99
	622
	75,9
	1,00

	
	1950/61 ↑
	513
	73,9
	0,94
	122
	61,7
	0,99

	
	1961/64 ↑   
	56,0
	49,7
	0,98
	42,8
	52,9
	1,00

	
	1964/67 ↑
	68,6
	51,7
	0,97
	15,1
	44,4
	0,89

	
	1967/77 ↓
	209
	63,4
	0,99
	44,5
	54,5
	0,81

	
	1977/95 ↓
	440
	71,9
	0,97
	18,9
	48,1
	0,97

	Sweden
	1751/1950 ↓
	2060
	85,9
	0,98
	2120
	85,6
	0,99

	
	1950/61 ↑
	42,0
	47,2
	0,88
	1397
	81,6
	0,98

	
	1961/64 ↑
	37,6
	46,2
	0,97
	21,7
	47,0
	1,00

	
	1964/67 ↑
	62,7
	51,4
	1,00
	187
	65,6
	1,00

	
	1967/77 ↓        
	92,4
	55,3
	0,97
	10,4
	42,0
	0,88

	
	1977/96 ↓
	3692
	93,2
	0,91
	7,64
	40,1
	0,92

	Germany 
	1871/1950 ↓
	10370
	77,5
	0,98
	1700
	82,9
	1,00

	
	1950/61 ↑
	246
	63,4
	0,98
	421
	70,4
	0,92

	
	1961/64 ↑
	68,2
	48,5
	0,95
	23,3
	45,9
	0,98

	
	1964/67 ↑
	55,6
	46,0
	0,97
	116
	60,4
	0,88

	
	1967/77 ↓
	558
	72,1
	0,98
	3020
	89,4
	0,81

	
	1977/2000 ↓   
	776
	77,8
	0,45
	2,89
	31,7
	0,06

	
	1977/86 ↓
	1542
	83,6
	0,95
	11,2
	42,5
	0,25

	
	1990/2000 ↓  
	2734
	92,4
	0,86
	12670
	107
	0,75

	Great Britain
	1871/1950 ↓
	911
	78,5
	0,98
	1200
	82,6
	0,99

	
	1950/61
	46,4
	43,5
	0,74
	244
	66,8
	0,71

	
	1961/64 ↑
	12,8
	28,6
	0,95
	9,03
	35,4
	0,99

	
	1964/67 ↑
	29,1
	38,4
	0,78
	20,3
	43,6
	0,88

	
	1967/77 ↓
	241
	63,3
	0,89
	21,1
	44,0
	0,87

	
	1977/98 ↓
	2092
	88,6
	0,98
	681
	81,1
	0,94

	USA
	1905/1950 ↓
	172
	57,3
	0,84
	1450
	85,9
	0,96

	
	1950/61 ↑
	276
	65,5
	0,87
	2300
	92,4
	0,92

	
	1961/64 ↑   
	144
	57,0
	0,85
	40,1
	49,3
	0,89

	
	1967/77 ↓
	1670
	90,3
	0,96
	0,975
	8,43
	0,48

	
	1977/98 ↓
	3520
	99,8
	0,99
	318
	76,2
	0,90

	Australia
	1905/50 ↓
	449
	68,8
	0,97
	445
	70,7
	0,97

	
	1961/64 ↑
	339
	66,5
	0,71
	30,8
	47,5
	0,96

	
	1964/68 ↑
	54,1
	44,5
	0,99
	26,4
	45,9
	0,98

	
	1968/75 ↓
	663
	73,9
	0,84
	157
	63,6
	0,73


Continuation of table 4.2.

	The country
	The historical period, years. The concentration of 14С: growth - ↑ decrease - ↓
	                        The groups of the population

	
	
	 Men
	Women

	
	
	  Ке, 1/ year2
	1/Bе, year
	r2
	Ке, 1/ year2
	1/Bе, year
	r2

	Belgium
	1846/1950 ↓
	410
	66,9
	0,95
	624
	72,9
	0,92

	
	1950/61 ↑
	284
	65
	0,94
	1320
	82,1
	0,94

	
	1961/64 ↑
	57,9
	46,7
	0,93
	0,911
	16,4
	0,29

	
	1964/67 ↑
	15,0
	30,0
	0,65
	-
	-
	-

	
	1967/77 ↓ 
	237
	62,7
	0,97
	94,3
	59,3
	0,59

	
	1977/91 ↓
	1100
	80,9
	0,98
	170
	66,8
	0,37

	France
	1770/1950 ↓
	341
	65,1
	0,91
	1070
	79,9
	0,98

	
	1950/61 ↑
	47,0
	44,4
	0,60
	468
	74,0
	0,93

	Switzerland
	1876/1950 ↓
	1960
	85,3
	1,00
	2090
	84,9
	0,99

	Denmark
	1926/1950 ↓
	913
	77,8
	0,85
	28300
	113
	0,97

	
	1950/61 ↑
	333
	68,0
	0,97
	271
	68,4
	0,99

	
	1961/64 ↑
	174
	61,1
	0,99
	66,1
	56,2
	1,00

	
	1964/67 ↑
	104
	55,1
	1,00
	33,1
	49,6
	0,99

	
	1967/77 ↓
	110
	55,8
	0,95
	182
	67,2
	0,96

	
	1977/1999 ↓
	687
	76,7
	0,97
	98,3
	61,9
	1,00


irradiation capacity of natural radiation background constant. Practically it is possible at simultaneous reduction of concentration of radiocarbon in an organism and an additional coming through food stuffs of isotopes which are the 14С analogues according to their radiating influence, but, being incorporated, do not form transmutation defects. There is not so much of such analogues and among them the isotope of selenium - 79Se is preferable.

Presence of the model of radiocarbon ageing of an organism and of the appropriate numerical values of its parameters allows in finishing part gives a possibility of making forecast estimation of the increase of life expectancy of the person. 
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                                                             Fig. 4.3

The forecast 1. Extrapolation of the formal dependence (3.3) in the area of smaller values of 14С concentration when taking as an example the population of Sweden and using of the values of factors calculated for the period till 1950, given in table 3.1, is shown on the fig. 4.4. It is visible, that in case of artificial 10 times reduction of 14С level  in an organism of the person  (belonging to the age category up to 95years)  in the result of transfer to diet consisting of the cleared of radiocarbon products , is followed by the repeated reduction of natural death rate. However, this forecast is probably essentially burdened by errors described earlier.
The forecast 2. Natural death rate's age dynamics at zero concentration of radiocarbon in an organism is shown on the fig. 4.5 and includes the use in the calculations of the appropriate values of Gompertz parameters  Rе (m)= 11,20; αе (m) = 0,0866; Rе (f) = 1,63; αе (f) = 0,107. For the comparison, the actual age dependences of natural death rate of the population of Sweden in 1835 and 1950 are shown in the same figure.  This forecast's results show that   the reduction of concentration of radiocarbon in an organism appears to be insufficient for the achievement of a positive effect in the life expectancy increase, since even in a limiting case (a line 3) the death probability appears to be practically equal to the parameters of 1950 (a line 2). 
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The age dependence of death probability (in course of the year) among the 

male population of Sweden at different radiocarbon concentrations. Forecast 2
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The forecast 3. The Age dynamics of natural death rate of people in case of combined isotope composition of food stuffs which consumption provides reduction of 14С concentration in an organism along with the preservation of an internal irradiation similar to radiocarbon irradiation with the capacity standing at a level of natural radiation background of 1833. In this calculation, except from the specific constants Ω and (φ - ωо), the values of parameters η = 3,53 and ε = 0,051 are used. In the first approach the values η and ε are accepted as  average for six countries of the period after 1977 (the calculation of parameter η for Norway, Sweden, USA, the Great Britain, Germany and Belgium is carried out according to the method shown on the p. 22, 23).The Results are illustrated on the fig. 4.6. It is visible, that such approach presumes more than twice increase of the life expectancy (a line 2). 
Undoubtedly, all the forecasts made are more of qualitative rather than quantitative character and specify only the most perspective direction of the further development of fundamental and applied researches in this sphere Carrying out of these researches together with the development of special agro physical technologies of vegetative raw material and food stuffs with the combined isotope composition can form the basis for creation of essentially new food industry. Thus, it is a matter of really feasible practical actions providing an opportunity of essential life expectancy increase.
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1 - возрастная динамика естественной смертности мужчин в Швеции 1950 года;

2 - возрастная динамика естественной смертности при в десятикратном отностительно 

уровня 1833 года уменьшении концентрации радиоуглерода в организме с сохранением  

стимулирующего действия радиационного излучения.
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                                    5. CONCLUSIONS ON WORK   

5.1. The methodic of the calculation of parameters R and α of the exponential equation describing the age dynamics of natural death rate of the population is offered. It is shown, that in this case it is necessary to base on the data concerning the general death rate of people in the age group from 60 till 84 years. The factors taking into account the regular and casual errors of values R and α, arising in the result of people's destructions caused by the casual reasons are determined.

5.2. In the result of processing the statistics of death rate of some the countries for last 150 years according to the given technique three historical the period, general for the population of all states, were revealed. These periods are coordinated with the periods of a variation of concentration 14С in troposphere of the Earth. 

5.3. Comparison of the values of the parameters of natural death rate of the majority of the population of the countries of the Western Europe and of the USA and Australia with the concentration of 14С in troposphere has shown the presence correlation between them. The fact, that in the course of the investigated historical period the vector of a variation of concentration of 14С varied twice (in 1950 and 1967 years.), specifies the existence of the functional connection between the compared values. 

5.4. Basic states of a hypothesis are formulated and on its basis the mechanism of influence of concentration of 14С in biosphere on the natural death rate of people is submitted; the basic equation of the specified dependence is analytically deduced. 

5.5. As a result of approbation of analytical dependence of natural death rate of people on the concentration of radiocarbon in biosphere, the values of the appropriate factors of the basic equation are determined. Some of these parameters are practically constant and do not depend on the living place of people, making it available to take them as specific constants. The explanation of known correlation of parameters of natural death rate -of Strehler-Mildvan's correlation is submitted. The new laws, earlier unknown, are found out.

5.6. The forecast estimations have shown that the radical more than two times increase of the life prolongation is possible on the terms of transfer to the consumption of food stuffs of special isotope composition.
5.7. It seems to be reasonable to carry out the special researches aimed at studying of the influence of food stuffs’ isotope composition on the functional state of the person and on the studied biological objects’ natural death rate.
5.8. The further fundamental and applied researches in this direction including the introduction of special agro physical technique of vegetative raw material and food stuffs of required isotope composition will form the basis for creation of the new separate food industry. Transition of the population to feeding on such "pure" products will allow significant lowering of the natural death rate of people.

5.9. Originally, the potential volume of the world market of "pure" food due to their improbable appeal will be determined  by their price availability to the population only, since the literary analysis including the patent search, has shown the absence of the analogues. In its turn, the rough economic estimation speaks that the cost of "pure" food stuffs will be maximum ten times more than the cost of the usual products which have been brought up on the open soil. The calculation of the capacity of the target market taking into consideration  the consumption of "pure" products by solvent people of a planet with the wealth, making more than 1 million dollars only, has shown, that the annual volume of manufacture will make not less than 150 billion dollars.

