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CORE-COLLAPSE SUPERNOVA

The ather class of supernova involves the implosion of a star at least eight times as massive as the sun. This classis

designated type Ib, Ic or Il, depending on its observed characteristics. 5 e (@) (@) Y h O m h
~ < < —— *
As the massive star $ fm
nearsits end, ittakes C O I I I O a_ I I I
2 million on an onion-layer structure |
" - * Lad
kilometers of chemical elements -
Irnn daes nat underga nuclear fusion, so the core
becomesunable to generate heat. The gas pressure i q‘ . m
drops, and averlying material suddenly rushes in t e X E
< ] < ke a5 < p—

o 0Mae \ = i T e T,

Within a second,
Hydrogen the core collapses
to form a neutron star.

Helium

Material rebounds offthe
Silicon Carbon neutron star, settingup a
Iron Oxygen shock wave

~
Neutrinos pouring out of the ] e t h 0 e e o~ 4 . . g
nascent neutron star propel the
shock wave outward, unevenly < (o] - <
~ h oy
.
Neutrino-heated
gas bubble
~
h o m 5o t PR 0
The shock sweeps RS SRl — * % 3
i e | ¥ h o %
star, blowingit ap A O m t
- 1 - *
Recent simulations have made huge progress in tracking the SR 4 e h
chaotic motions during the explosion. In this frame, showing the 10 million km
interior five and a half hours into the explosion, large . < T * *

g
bubbles have helped drive the shock wave a distance of 300 mlllion
kilometers. Neutrinos, usually an antisocial breed of particle,
stream out of the initial Implosion In such quantities and with such
high energies thatthey play a decisive role. The turhulence mixes 4 ¢ ~ I - .
carbon, oxygen, silicon and iron from deep down (blue, turquoise) 5 r 0 O " h t
into the overlying helium (green] and hydrogen (red).
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