Stellar Evolution – Starbirth to Stardeath

The evolution of a star with time is determined almost entirely by its initial mass.  The major phases of stellar evolution are summed up in the following flowchart:









Nebula or Molecular Cloud


Cloud of diffuse gas





Protostar


No nuclear reactions; star releases energy from gravitational contraction





Ejects planetary nebula





M > 0.08 Msun





Black Hole


Infinitely dense singularity inside a pocket of space-time isolated from the rest of the universe by its crushing gravity





White Dwarf


Small, dim "star" of degenerate matter (helium, carbon, oxygen) shining due to leftover heat – no nuclear reactions





SUPERNOVA


(type II)





Minitial > 20(?) Msun





Minitial < 20(?) Msun





Supergiant


Fuses successively heavier elements in the core (and lighter elements in surrounding shells) until iron core develops.





Minitial > 8 Msun





Minitial < 8 Msun





Red Giant


Fuses hydrogen to helium in shell around core; later  begins fusing helium into carbon/oxygen.





Brown Dwarf


Small (almost planet-sized) gaseous body too small for nuclear fusion to begin





Main-Sequence Star


Fuses hydrogen to helium in core; stable and long-lived





Neutron Star


Extremely small, dim, and ridiculously dense stellar remnant, composed of degenerate neutron





M < 0.08 Msun





Close binaries: Type IA supernova





(No remnant)
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