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first stars in minihalo: HII zone
HII zone: pre-supernova density distribution
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first supernova evolution: an example
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first SN: dependence on stellar properties
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first SN: metallicity-density
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first SN: metallicity-density
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maximum of gaseous mass - [Z/Zsun] ~ -3



mixing efficiency

mixing efficiency f ~ 1

average metallicity

Z ~ Mmetals/Mgas

metal enriched gas



mixing efficiency

mixing efficiency f ~ 1

average metallicity

Z ~ Mmetals/Mgas

mixing efficiency f<<1

average metallicity
Z ~ Mmetals / Mgas / f
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mixing metals in the ISM
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timescale for complete mixing
~350 Myr for the Galactic

SN rate

many explosions in massive galaxies
more efficient mixing

a few explosions in dwarf galaxies
less efficient mixing



SN in two-phase ISM: evolution 
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SN in two-phase ISM: covering factor
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SN in two-phase ISM: metal-enriched gas

Korolev, EV et al , in prep

gas with [Z/Zsun] > -3

gas with [Z/Zsun] > -1

higher fc

larger mass 
& lower 

metallicity of 
enriched gas

m
as

s 
of

 g
as

 in
  r

in
g

radius of the ring, pc

radius of the ring, pc

m
as

s 
of

 g
as

 in
  r

in
g



SN in two-phase ISM: density-metallicity
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conclusions

mixing metals in first minihalos is inefficient

major part of a gas has [Z/Zsun] ~ -3

significant part has higher Z

influence on further SF

mixing metals becomes more efficient in mass-loaded flows

mixing takes place in smaller volume

compact pockets of enriched gas

high-Z absorption systems


