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Stellar Explosions

Supernovae. ALBERT G. PEeTscHEK, Ed.
Springer-Verlag, New York, 1990. xiv, 293 pp.,
illus. $59. Astronomy and Astrophysics Library.

This book, which contains contributions
from many of the leaders in the field, gives
an up-to-date summary of modern ideas on
supernovae, their explosion mechanisms,
their spectra, and their lightcurves.

The first two chapters, by Harkness and
Wheeler and by Branch, give an authorita-
tive overview of spectral classification of
supernovae. These authors discuss the dif-
ferences between supernovae of type Ia,
problems related to the origin of supernovae
of type Ib, and possible interpretations for
the differences between “linear” and “pla-
teau” supernovae of type II. A particularly
thorough discussion is given of the “missing
link” supernova 1987K, which initially had
a type II spectrum but later evolved into an
object of type Ib. Branch’s tabulation of all
spectroscopically  determined  supernova
types is particularly useful. (Note, however,
that Z Centauri is actually SN1895B, not
SN1895A.) Supernova light curves and
their possible use as cosmological probes are
discussed by Kirshner. The radio emission
of supernovae is reviewed by Sramek and
Weiler. Their results show that we are still
profoundly ignorant about how radio emis-
sion changes as a supernova develops into a
supernova remnant. Another century of ob-
servations should begin to answer this ques-
tion.

Chevalier presents an authoritative review
of our current understanding of the interac-
tion of supernovae with their environment
and the earliest phase of the evolution of
supernova remnants. Sutherland shows how
x-rays and vy-rays provide powerful diagnos-
tic tools for the study of the nuclear evolu-
tion of supernovae. Observations of the
847-keV and 1238-keV lines of 5°Co pro-
vide confirmation of the **Ni — 5°Co —
56Fe nuclear decay model for core collapse
of supernovae of type II, give an estimate for
the amount of iron formed, and show that
the onion-like layering of supernova pro-
genitors is destroyed by mixing after the
supernova explodes.

Burrows provides a thorough discussion
of neutrino processes, which dominate the
energy production in core collapse superno-
vae. Including the energy of neutrinos, a
single supernova will, for a few seconds after
its collapse, be as “bright” as the entire
observable universe. Burrows discusses the
19 or 20 neutrinos produced by SN1987A
that were observed by the Kamiokande and
IMB detectors and their implications for the
theory of the collapse of supernovae of type

II. (Perhaps never before in the history of
science has so much depended on so few
objects with so little mass.)

An up-to-date review of the deflagration
of supernovae of type I, which are believed
to be due to the detonation of CO white
dwarfs that are pushed over the Chan-
drasekhar limit by mass transfer, is given by
Woosley. Cooperstein and Baron discuss the
remaining problems in understanding the
actual mechanism of core collapse. Among
the most serious of these is how to prevent
energy losses resulting from the reaction
5Fe — 13a + 4n from sapping the energy
of the core collapse detonation wave. Finally
Mayle discusses the critical role played by
neutrino heating during, and immediately
after, the collapse of the core of a supernova
of type IL.

Advanced graduate students will find this
book an excellent introduction to both the
theory and the observation of supernovae.

SIDNEY VAN DEN BERGH
Dominion Astrophysical Observatory,
Victoria, B.C. V8X 4M6, Canada
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