
Lecture 8. Supernova remnants.
Adiabatic (Sedov) and radiative

(snow-plow) stages. X-ray 
observations, cosmic ray 

production…
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Tycho
SNIa
Remnant
in X-rays
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I.Kepler SN 1604
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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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radio irvisible

Chandra X-ray
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Look at the galactic
plane in radio 
to see more…

Cygnus region.
Canadian Gal. Plane Survey
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SN shocks

2 4 1/2 1/ 2
ej ej 0 51

4

After explosion: energy in the kinetic energy of ejecta

1         M v ~ 10 km/s  E ( / )
2

Contact discontinuity btw ejecta and ISM ==> Shock  wave
(sound velocity in T~10  ISM  is  ~ 10

ejE v M M

K

−= ⇒

 km/s)

SW

SW

contact discontinuity
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