Lecture 8. Supernova remnants.
Adiabatic (Sedov) and radiative
(snow-plow) stages. X-ray
observations, cosmic ray
production...
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- discovery by Tycho de Brahe (Nov 11, 1572)

Tycho
SNIla
Remnant
in X-rays
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|.Kepler SN 1604

CHAMDRA X-RAY CHANDRA X-RAY HUBBLE OPTICAL SPITZER INFRARED
{HIGH ENERGY) (LOW ENERGY)
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And on the Earth...

Trinity explosion, 16 July 1945

R. Oppenheimer.
Nov. 8 1948 issue
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Deml71 - a SNIa SNR in LMC

Chandra image
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SNII remnants: Cas A

Explosion ca 320 yrs, M~10 M, now barely visible in the optical
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Chandra X-ray
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Look at the galactic Galactic Center
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SN shocks

After explosion: energy in the kinetic energy of ejecta

1 g
EMejvjj =E, = v, ~10°km/s EZ(M /M )™

Contact discontinuity btw ejecta and ISM ==> Shock wave
(sound velocity in T~10*K ISM is ~ 10 km/s)
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