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The cycles of global natural processes on the Earth with periods of ≈30, 250, 1000 and 2000 million years are not a purely terrestrial phenom-
enon, but a phenomenon that encompasses the entire Solar system. These cycles are the result of the bombings of the Solar system by 
galactic comets during periods of the Sun's location in jet streams and spiral arms of the Galaxy. A theoretical model has been developed to 
justify this conclusion. The model is based on adequate models of the spiral structure and of distribution of the gravitational potential in our 
Galaxy, as well as the calculated orbit of the Sun's movement in the Galaxy, which satisfy the data of astronomy, geology and meteoritics. 
 

Dynamic model of the Galaxy Model parameters 

 

Gas-dusty nuclear disc 

Radius of the disk (Rd)                                                       600 pc 
Period of the disk rotation (Td = 2 /ωd)                           50 million years 
Velocity of jet flow from the disk (V0)                               300 km/s 
Parameter of swirling of jet streams (ρ = V0/ωd)             2.5 Kpc/rad 

Logarithmic arms 

Radius of ring where galactic arms start (RS)                  3.9 Kpc 
Angle of galactic arms twist ( i )                                      –12.2 ± 0.05о 
Period of the Galaxy rotation (Ts = 2/ωs)                        200 Ma 

Galactic Sun orbit 

Distance of Sun to Galaxy center, Kpc                             8.35 ± 0.05 Kpc 
The semi major axis of the solar orbit (α)                         8.373 Kpc 
Eccentricity of the Solar orbit (ε)                                       0.37 
The anomalistic period of the Sun rotation (TR)              250 Ma 
The sidereal period of the Sun's rotation (Tφ)                  222.22 Ma 
Angle of rotation of the line apsides of solar orbit  
at Sun's full turn around  Galaxy center                            45˚ 
Radius of the Galaxy's corotation (RC = ρ/χ)                     11.47 Kpc 

Phanerozoic Precambrian 

OV

D
is

ta
nc

e 
to

 th
e 

G
al

ax
y 

ce
nt

er
, K

pc

Time mln. years, 
400 200 0500 300 100

C JS P PKD T NC

4

10

6

8

12

14

16

2252

600

2

0

317343

523

461

482
432

211
182

II

III

IV

I

92
44

23149

118
67

544 294
370 273

567

232

402
502

592

KzMzPzRf

 

Generally accepted age of the 
Earth and the Solar System

Age of iron meteorites of the group 
FeII (Sobotovich, 1976)

Culminations of tectonic and mag-
matic processes (Pushkarev, 1990)

Boundaries of the Precambrian 
Geochronological time-scale:
0.567 Ba – beginning of Phanerozoic;
1.1 Ba – boundary of Neoproterozoic;
1.6 Ba – boundary of Mesoproterozoic
2.6 Ba – boundary of Proterozoic;
3.1 Ba – boundary of Mesoarchean;
3.6 Ba – boundary of Archean.
Mega-events under numbers 5 and 7 
refer to Solar system as a whole.

0

1.1
2.6

3.5

1.650.42

21 3

2

4

6

8

10

4
Age of formations, billion years ago

Fr
eq

ue
nc

y 
of

 o
cc

ur
re

nc
e,

 %

5 6 7

4.5682
0

0

2

1

3

4

5

6

7

0.567

1.567

2.567

3.567

4.567

6.567

1.067

8

O
rd

in
al

 n
ot

at
io

n 
of

 m
eg

ae
ve

nt
s

a

b

 

Calculation of the boundaries of Phanerozoic geochronological 
time-scale 

Mega-events in the Earth history that define boundaries of the 
Precambrian Geochronological time-scale 

 
Binding of mega-events to spiral arms of the Galaxy Conclusions 

Spiral arm  Time of event 
billion years Boundaries of eons and eonotems 

I.  Corina-Sogittarius – – 

II.  Perseus 1.567 
3.567 

Mesoproterozoic 
Archaean 

III. Norma-Perseus+1 1.067 
3.067 

Neoproterozoic 
Mesoarchaean 

IV. Crux-Scutum 
0.567 
2.567 
4.567 
6.567 

Phanerozoic 
Proterozoic 
Second cycle of planet formation 
First cycle of Solar system formation 

 

1. The main events in the history of the Solar system and its planets 
are strictly repeated through 250, 500, 1000 and 2000 million years. 
Their cause is the bombardments the Solar system by galactic comets 
during periods of the Sun's location in spiral arms of the Galaxy at a 
distance of the corotation radius from its center. 

2. The largest mega-events took place in the Crux-Scutum (IV) arm, 
less significant events were in the Norma-Perseus + 1 arm (III). Events 
of even less significance were in the arm of Perseus (II). While in the 
Corina-Sogittaria arm (I) there was not a single big mega-event. 

3. Thus the main cycle in the Solar system development has a period 
of 2.0 billion years and is determined by the Sun's entry into the galac-
tic branch of Crux-Scutum (IV). 
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