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Сингулярность Панова – Дьяконова 
 

alpha =  2,67 
 

t* = 2004 г. н.э.  
 





Fig. 5 



Fig. 6 
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1,E-10

1,E-09

1,E-08

1,E-07

1,E-06

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

0 1 2 3 4 5 6 7 8 9 10

M
ac

ro
d

ev
e

lo
p

m
e

n
t 

ra
te

 (
fr

e
q

u
e

n
cy

 o
f 

p
h

as
e

 t
ra

n
si

ti
o

n
s 

p
e

r 
ye

ar
) 

Billions of years before the Singularity 

Singularity  
date = 2029 CE 





y = 2,054x-1,003 
R² = 0,9989 

1,E-10

1,E-09

1,E-08

1,E-07

1,E-06

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

0 1 2 3 4 5 6 7 8 9 10

M
ac

ro
d

ev
e

lo
p

m
e

n
t 

ra
te

 (
fr

e
q

u
e

n
cy

 o
f 

p
h

as
e

 t
ra

n
si

ti
o

n
s 

p
e

r 
ye

ar
) 

Billions of years before the Singularity 

Singularity  
date = 2029 CE 



Singularity  
date = 2029 CE 



y = 2,054x-1,003 
R² = 0,9989 

1,E-10

1,E-09

1,E-08

1,E-07

1,E-06

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

0 1 2 3 4 5 6 7 8 9 10

M
ac

ro
d

ev
e

lo
p

m
e

n
t 

ra
te

 (
fr

e
q

u
e

n
cy

 o
f 

p
h

as
e

 t
ra

n
si

ti
o

n
s 

p
e

r 
ye

ar
) 

Billions of years before the Singularity 

Singularity  
date = 2029 CE 



y = k/x  

𝒚 =
𝟐. 𝟎𝟓𝟒

𝒙𝟏.𝟎𝟎𝟑
 

𝒚 =
𝟐. 𝟎𝟓𝟒

𝒙
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𝒚 =
𝟐. 𝟎𝟓𝟒

𝒙
 

х = t* - t 

𝒚𝒕 =
𝟐. 𝟎𝟓𝟒

𝟐𝟎𝟐𝟗 − 𝒕
 

𝒚𝒕 =
𝑪

𝒕∗ − 𝒕
 













tn = t* – T/αn, or  
lg(t* – tn) = lgT – nlgα,  
where n is a phase transition/planetary revolution number, 
t* is the singularity time, T is the total length of time for the 
analyzed time series (4 x 109 years in Panov’s case), and α is 
a parameter denoted by Panov as “coefficient of 
acceleration of historical time” 

The Singularity time = 2064 (for the human 

history – starting from the  Middle Paleolithic) 

The Singularity time = 2004 (for the global 

history – starting from the origins of life on the Earth) 
 



y = 1,886x-1,01 
R² = 0,9991 

1,E-10

1,E-09

1,E-08

1,E-07

1,E-06

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0

M
ac

ro
d

ev
e

lo
p

m
e

n
t 

ra
te

 (
fr

e
q

u
e

n
cy

 o
f 

p
h

as
e

 t
ra

n
si

ti
o

n
s 

p
e

r 
ye

ar
) 

Billions of years before the Singularity 

Singularity 
date = 2027 
CE 





𝒚 =
𝟏. 𝟖𝟖𝟔

𝒙𝟏.𝟎𝟏
 

𝒚 =
𝟏. 𝟖𝟖𝟔

𝒙
 

𝒚𝒕 =
𝟏. 𝟖𝟖𝟔

𝟐𝟎𝟐𝟕 − 𝒕
 

𝒚𝒕 =
𝑪

𝒕∗ − 𝒕
 



Von Foerster showed that between 1 and 

1958 CE the world's population (N) dynamics 

can be described in an extremely accurate 

way with an astonishingly simple equation: 

where Nt is the world population at time t, and C and t0 are constants, with 

t0 corresponding to an absolute limit ("singularity" point) at which N would 

become infinite.  

99.0)*( tt

C
Nt






Parameter t0 was estimated by von Foerster and 

his colleagues as 2026.87, which corresponds 

to November 13, 2026; this made it possible for 

them to supply their article with a public-

relations masterpiece title: 

 "Doomsday:  

Friday, 13 November,  

A.D. 2026"  



What is especially important for us is that, as was the case 
with equation (1) above, the denominator’s exponent 
(0.99) turned out to be only negligibly different from 1, and 
as has been shown by von Hoerner (1975) and Kapitza 
(1992, 1999), it can be written more succinctly as  

tt

C
Nt




*

2026.87 ≈ 2027 

t

C
Nt




2027



The overall correlation between the curve generated by von Foerster's equation and the 

most detailed series of empirical estimates looks as follows:  

The formal characteristics are as follows:  

R = 0.998; R2 = 0.996; p = 9.4 × 10-17 ≈ 1 × 10-16.  

Thus, von Foerster's equation accounts for an astonishing 99.6% of all the macrovariation in world population, from 1000 CE 

through 1970, as estimated by McEvedy and Jones (1978) and the U.S. Bureau of the Census (2006).  

Note also that the empirical estimates of world population find themselves aligned in an extremely neat way along the 

hyperbolic curve, which convincingly justifies the designation of the pre-1970s world population growth pattern as "hyperbolic".  
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C
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2027



The von Foerster equation,  
tt

C
Nt




0

is just the solution for the following differential equation:  

C

N

dt

dN 2



This equation can be also written as:  

2aN
dt

dN
 , where  

C
a

1


In our context dN/dt denotes the absolute population growth 

rate at some moment of time. Hence, this equation states 

that the absolute population growth rate at any moment of 

time should be proportional to the square of population at 

this moment.  



In fact, the hyperbolic pattern of the world's 

population growth could be accounted for by 

the nonlinear second order positive feedback 

mechanism that was shown long ago to 

generate just the hyperbolic growth, known 

also as the "blow-up regime".  

 

In our case this nonlinear second order 

positive feedback looks as follows: 



the more people – the more potential inventors – the faster technological 

growth – the faster growth of the Earth's carrying capacity – the faster 

population growth – with more people you also have more potential inventors 

– hence, faster technological growth, and so on.  



World population dynamics – empirical estimates 
(till 2015) and middle forecast till 2100 of the UN 

Population Division 
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