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Recap
Supernovae

Supernova Energetics

e Core collapse Supernovae (neutron star - Type Ib/c, Il)
~ 3x10%3 erg in neutrinos
~ 105! erg in mechanical (kinetic) energy
~ 10% erg in (visible) photons
~ 0.1 Mg 5Ni
@ Type la supernovae (thermonuclear)
o ~ 105! erg in mechanical (kinetic) energy
o ~ (2—3)x10%erg in (visible) photons
o ~ 0.5Mg %N

origin of %°Fe in the sun:
o ~ % from core collapse supernovae

2
e ~ 5 from Type la supernovae
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Stellar Mass Ranges - Solar Metallicity
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Remnants as a Function of Mass
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Dwarf Initial-Final Mass Function
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Remnants as a Function of Mass
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Stellar Mass Ranges - Population Il Stars
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Supernovae - Mass and Metallicity
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Remnants - Mass and Metallicity
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Binary Stars

Overview

© Binary Stars
@ Binary Types
@ The Roche Model
@ Interacting Binaries
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Binary Types
The Roche Model
Binary Stars Interacting Binaries

Binary Stars ('Binaries’
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Binary Types

Binary Stars

about half of all massive stars are in binaries

close binary: interaction in lifetime of star
wide binary: no interaction

Observationally:
sspectroscopic binaries
seclipsing binaries
sresolved binaries
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Binary Types
The Roche Model
Binary Stars Interacting Binaries

Roche Model
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Binary Types
The Roche Model
Binary Stars Interacting Binaries

Roche Potential
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che Model
Binary Stars Interacting Binaries

Lagrange Points

Five
Lagrange
points:

L1, L2, L3:
unstable

L4,L5:
stable

-1.5
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Binary Stars

Contact Binaries
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Binary Stars Interacting Binaries

Binary Mass Transfer

Stability of mass transfer depends on
reaction of donor and receiving star
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Binary Types
The Roche Model
Binary Stars Interacting Binaries

Compact Binary Types

Star + compact remnant + Roche-Lobe
overflow: X-ray binaries

WD + companion:
Novae, Dwarf Novae, Type la supernovae

NS + companion:
X-ray bursts, millisecond pulsars, ...

NS+NS: Binary pulsars
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The R
Binary Stars Interacting Binaries

Binary Pulsar Production
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Stellar Fates Summar
Binary Stars

Supernovae from Binaries

ecap Binary Types
The Roche Model
Interacting Binaries

Binaries

single star

Mo CaseA | CaseB | Case C

~8...13 WD WD SN Ib, NS | SN lIp, NS

~13...16| wbD SN Ib/c, NS [ SN Ib, NS | SN llp, NS

~16...25| SN Ic, NS | SN Ib, NS | SN Ib, NS | SN IIp, NS

~25...35| SNIc, NS | SNIc, NS | SN Ib, BH | SN IIL, BH
>35 | SN Ic, NS/BH | SN Ic, NS/BH | SN Ib, NS/BH | SN Ic, NS/BH
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