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     Introduction:     The Solar system is a valuable 
astrophysical laboratory because it represents the 
final results of wide-ranging nebular processes 
leading to formation of stars with planetary systems. 
The main and the most important link of such 
investigations is the isotopic and elemental 
composition of the primordial matter. The 
contemporary level of knowledge is based on the 
conception that the primordial matter originated from 
the matter of the giant molecular gas-dust nebula, 
which was distributed homogeneously with the 
products of the nucleosynthesis of about ten of 
supernovae during ~10 Ma of the nebula existence 
before turbulent dissipation [1]. However, the 
numerous isotopic anomalies in meteorites, which are 
conditioned by the decay of some extinct 
radionuclides, suggest that, at least, one of the 
supernovae had been exploded shortly before the 
collapse of the protosolar nebula [2]. The matter of 
the last supernova cannot yet be mixed evenly with 
the matter of the molecular cloud: it rather flowed 
round, surrounding the cloud gradually [3]. The 
intervals of formation of the short-lived extinct 
radionuclides of 41Ca, 26Al and 53Mn testify to the last 
supernova explosion about 1 Ma before the formation 
of the solid phases of the primordial matter [4].  The 
absence of heavier extinct radionuclides (the products 
of r-process) with the similar intervals of formation 
indicates that the last supernova was the Type Ia 
supernova (the so-called carbon-detonation 
supernova), which could not survive the carbon 
explosive burning and was fully disrupted [4, 5].  
    The Type Ia Supernovae  (Sne Ia) turned out to 
be the ideal objects for estimating the Hubble 
constant and, so, the properties of these supernovae 
are being studied intensively over last years [6,7, et 
al.]. For the most part, Sne Ia are the explosions of 
white dwarfs, consisting of carbon and oxygen, that 
have approached the Chandrasekhar mass, MChan ≈ 
1.39 solar masses (M ). At the explosive burning of 
carbon and oxygen, releasing the energy of ~1051 erg, 
all the intermediate-mass elements like Mg, Si, S, Ca 
are synthesized, but the doubly-magic nucleus 56Ni is 
produced with the highest probability. During 6.1 
days 56Ni decays to 56Co, which then decays to 56Fe 
over 77 days. Depending on the initial C/O 
composition of white dwarfs, the Sn Ia explosion 
produces 0.4-0.6 M  of 56Fe, substantial amounts of 
the intermediate-mass elements, and, besides, some 
unburned amounts of C+O can be ejected [8,9]. The 
peculiarities of the Sn Ia may specify the uniqueness 

of the Solar system among the other planetary 
systems being forecasted.  
      Heterogeneity of Accretion:  The current 
concept is that the chemical and isotopic composition 
of the primordial matter was homogeneous and 
similar to the contemporary solar one [10] in many 
respects. It is based on the supposed absence of 
essential fractionation at the collapse stage of the 
molecular gas-dust clouds during the formation of the 
planetary systems [11]. However, Sn Ia explosion 
just before the origin of the Solar system, especially, 
if its matter surrounded the collapsing nebula, led to 
rather a heterogeneous accretion: the specific matter 
of Sn Ia (e.g., the ratio of Fe to Si-Ca is higher by a 
factor of about 2-3 than in the solar composition [9]) 
accreted mainly at the concluding stage of formation 
of the Solar system, enriching the latter with iron, 
intermediate elements, as well as, with unburned C 
and O. It looks tempting that just the enrichment of 
the upper mantle of the Earth with the unburned C 
and O has provided the basis for some pre-biological 
background and the subsequent origin of life on the 
Earth. 
    Turbulence in the Collapsing Protosolar Nebula 
ensured the further large-scale chemical separation of 
the matter. To make the process visible, it is useful to 
remember a remarkable tale “A Descent into the 
Maelström” by Edgar Allan Poe [12]. His description 
of a developing vortex in the ocean is so brilliant and 
reliable that it is included into the British 
Encyclopedia. Besides, he refers to “De incidentibus 
in fluido” by Archimedes.  
      Briefly: “To North-West from Norway, during 
strong storms a giant vortex, maelstrom of about a 
mile in diameter is developed which draws in all the 
things in the range of about a Norway mile. The 
schooner of the hero was drawn in by the vortex and 
started to whirl round the abyss with a terrible speed, 
descending lower and lower. It continued for many 
hours, and the hero could observe that the large 
bodies collapsed more rapidly than the small ones. 
He guessed to tie himself to the empty barrel and 
jumped over the board. Soon he saw that his schooner 
was plunged into the abyss, but he continued his 
whirling up to the end of storm, when the vortex was 
dissipated”.  
       In a sense, turbulence in the nebula is the 
formation and dissipation of vortices of various 
scales. The vortex in the ocean pulls in all the things 
to the bottom: the large bodies before the small ones. 
It is a hydrodynamic process. The vortex in the 
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 *  In English technic translation (Geochemistry International, 40, 827-842, 2002) “fission” has been erroneously used 
instead of “spallation” throughout the text. 

nebula pulls in the new incoming nuclei (e.g., the Sn 
Ia products) to its vertex (i.e. to its center): the large 
nuclei (e.g., Fe) before the small ones (e.g., Si-Ca). It 
is a magnetic hydrodynamic process. In other words, 
there is separation of matter with some time lag in 
both the cases. But, the second case is just the case of 
the matter separation at the very initial stage of 
turbulence in the collapsing protosolar nebula in the 
conditions of the incoming specific matter of the Sn 
Ia due to the specific mechanism of its acceleration in 
the explosive shock wave (the shock-wave 
acceleration of particles forms their very rigid power-
law energy spectrum enriched with heavier nuclei [13, 
14]).  
      Drafts of Scenarios:   Thus, the Sn Ia explosion 
opens, apparently, a clue to the origin of the celestial 
bodies, and primarily:  
IRON METEORITES: The large quantity of 
synthesized and accelerated iron nuclei were among 
the first ones that penetrated into the collapsing 
protosolar nebula and, being captured by supersonic 
turbulence, they created some iron-rich regions of 
various scale, so that the further condensation and 
accumulation in those regions formed the iron 
planetesimals and iron parent bodies. It means that 
the metal-silicate separation could occur BEFORE 
condensation !  
EARTH GROUP PLANETS:  In some cases of 
especially huge vortices the captured iron underlaid 
the metallic cores of some planets, which further 
were built up due to magmatic differentiation. It 
promoted the rapid formation of the planets, which 
follows from the 182Hf-182W data [15,16]. The 
intermediate and light nuclei of the Sn Ia explosion 
also reached the accreting system and rather later 
were captured gradually by the especially huge 
vortices, which still were not dissipated.  Because of 
the turbulence drawing into the central plane of the 
accretion disk, the intermediate-mass and light 
elements had played the key role in formation of the 
earth group planets under the reducing conditions 
being typical for the corresponding heliocentric 
distances. In particular, the extinct radionuclides 
(especially, 26Al) were among the Sn Ia products, as 
well as among the products of spallation reactions 
induced by the shock-wave accelerated nuclear-active 
particles [4], so, their decay provided the further 
thermal evolution of the planets and some 
(differentiated) meteorites [17]. 
STONY METEORITES:   When practically all the 
injected iron was caught by the turbulence, the new 
developed vortices captured the intermediate-mass 
explosion products. Depending on the distance from 
the protosun, and, therefore, from the different 
pressure-temperature (PT-) conditions of 
condensation, the different types of stony bodies of 

various scale were created, whose accumulation led 
later to the formation of stony planetesimals and the 
parent bodies of stony meteorites of different types. 
Certainly, all the possible cases of the blended matter 
could occur.  
CARBONACEOUS CHONDRITES:  The most part 
of the unburned C and O of the exploded Sn Ia was 
accreted at the conclusive stage of accretion in the 
various conditions of low temperatures and free 
gravitation that provided the formation of 
carbonaceous chondrites of different types. Clearly, 
that the famous oxygen anomaly, existence of pure 
16O in carbonaceous chondrites [18] is natural.  
GIANT PLANETS were apparently formed by the 
giant vortices in the main matter of the protosolar 
molecular nebula at the distances which had not been 
reached by the exploded matter of the Sn Ia. 
        Summary:   Of course, the real processes are 
much more complex. The single goal of these 
simplified drafts is to stress: 1) the possible crucial 
role of the Sn Ia explosion in the creation of the 
initial large-scale chemical heterogeneity of the 
accreting matter and 2) the possible crucial role of the 
supersonic turbulence in the initial metal-silicate 
separation of the matter. Both the factors are 
responsible for many further important regularities of 
formation of the Solar system. 
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