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A_F White_Yellow = 6,000-10,000k K M Orange Red= 1300-5000k

Green = Messier Objects NOTE: Kelvin = C above 1500C
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Luminosity (Sun =1)
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(a) Type | Supernova

Binary-star system

(b) Type Il Supernova
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The progenitor of a Type la supernova

o W ..

Spectra
Show no
Hydrogen

: ...which spills gas onto the I Ine
Two normal stars The more massive secondary star, causing it to
arein a binary pair. star becomes a giant... expand and become engulifed. BUT a

@ Sharp
> | silicon line
The secondary, lighter star |  The comm

and the core of the giant ejected, while the separation The remaining core of And

star spiral towardlw hin betwefn thti co(rie and the gl;e giant collra:_ seg anrcg
a common envelope. secondary star decreases. comes a white dwarf. In itia I Iy 3
bright

kﬁ ’ Nickel line

The aging companion ~ The white d- . .
star starts swelling, spilling | increases until it reaches a @ ...causing the companion
gas onto the white dwarf. |critical mass and explodes.... star to be ejected away.




XRISM Resolve’s Recipe for Supernova Remnant N132D
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Cassiopeia B
Supernova
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Chandra XRay



Type Il Supernova
Core Collapse

SNR 1987
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Core > 1.4Ms Spectra
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NUCLEOSYNTHESIS
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OriGiINs OF THE ELEMENTS
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This periodic table depicts the primary source on Earth for each element. In cases where two sources contribute fairly equally, both appear.
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Nuclear Fusion
Main Sequence Star Reactions
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Nuclear Fission
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Nuclear Fission
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WBa + 2Kkr + 3 3n




Kilonovae
Hypernovae

Extrinsic collisions
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