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220 4 Supernova (Tjpe Il)
O “ballishe”
( Blast wave

v=constant

A supemova explosion ¢
from the surrounding ISM.
a gaseous nebulalike region
the star in the presupernova
heat and ionise such a regio
an expanding luminous rin
from OII was detected aro
from the centre of the exp
Supernovas also lead to lig
phenomena discussed in Vo
two light echos were detecte
approximately 1 yr after the
- A supernova emits x rays
material behind the shock. 1

snow plough Merging with ISM

Sedov H

p=consiant { r=constant
1
1

=constant

T~ 108K T~ 10° K T~ 16" K

v~ 10t kms v~ 200 kms™! v~ 10 kms™

10
A 40 po

~ 20 pe A
2 pC—

0-d 4

0,9 d 4

r 200 yr ~ 3x 10 yr N3x105yr

Fig. 4.6. The radius of the supernova shell as a function of time during the different. 1
phases. Vol. 1, Chap. 6, Section 6.11,
lectrons per unit volume is 1
This integrates to give :

1/4 -3/4 :
Vo . Yo :
R=Ro(l +4—( —1 , R=wll4+4—(0—1 4.10 ’
For large ¢, R o ¢'/* and 3 ?Xp ressed as
R o734 22200 kms™! (£/3 x 10* yr)~>/4, .10

Sy = % V K BU+P/2 —

The time constant in relation (4.108) is fixed by equating the Sedov phase velocil - d
of Eq. (4.101) to 200 km s~ .
In the final phase, the speed of the shell drops below the sound velocity of th
ISM, which is approximately (10-100) km s~! in a time scale of ¢ ~ (1-5)
10° yr. Around this time scale, the remnant loses its identity, and it is dispers
by random motions in the ISM. The evolution is shown schematically in Fig
It should be noted that supernova explosions and their eventual dispersion
ejected material have the effect of enriching the ISM with the material process
in steltar interiors. In particular, the heavy elements synthesised inside a
reach the ISM through this process. Because massive stars evolve at shorter tim
scales and also are more likely to end up as supernovas, the evolution of the fi
generation of massive stars changes the character of the ISM. Second and laf
generations of stars condense out of this enriched ISM and will have a high
proportion of heavier elements.

re V is the volume of the
- numerical factor. In the ¢
trongly ionised during the
1t to the plasma fluid. It f

-energy of individual rela
:sion of the volume, the e
sure of relativistic elect
e € < r~*. The tota] ener
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