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How Come Type la Supernovae are
Standard Candles?

N= Mg
A star "burns" hydrogen and helium (nuclear fusion) to
carbon and oxygen. This balances the gravitational force
(pressure).

e When all the hydrogen and helium is used up, after a few

billion years, gravity collapses the star — crushes the atoms

— to a white dwarf of carbon and oxygen nuclei and free
electrons. GRAVITY CoMmM PR NSATED BY

PRESSYRE QOF DEGENERATE ELECT. GGAS

e "A White Dwarf:" About the mass of our Sun, and about
the size of our Earth.

e Often occurs with a companion star and mass transfers to
the White Dwarf.

e When the mass reaches a critical value — about 1.4 times
the mass of our Sun - the White Dwarf collapses and
starts "burning" carbon and oxygen mainly to Nickel. This
happens in a few seconds and is the SUPERNOVA
EXPLOSION (Type Ia). CHANDRASE KHAR LIMIT

D-6 Mo ofF SN,
¢ Since all these Supernovae start at the same mass, 1.4 Me,

they turn out to be of about the same brightness —
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Neigboring Galaxies

Before Supernova Explosion
Supernova

“SN 1995ar”

Supernova

Perimutter et al.
Supernova Cosmology Project
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Supernova 1998ba
Supernova Cosmology Project

3 Weeks Supernova
Before Discovery
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sn98142.980418.1.hhh - SN98142.980418.1[1/4]
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UST — WEPC

sn98142.980418.1.hhh - SN98142.980418.1[1/4]

21=-2.00 22=30.00 ztrans=linear Con=-1.18 Bri=0.51
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