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Abstract. Revised photometric data are used to'ompare the light and colour curves of type I and type II
supernovae (SNe I, SNe II); their statistical properties are also compared. No significant difference between
SNe I and SNe II has been found in their radial distribution and frequency of outbursts in spiral galaxies.
The comparison of light and colour curves reveals several features common to both types and the possibility
of transition between types.

1. Introduction

Although in recent years considerable progress has been achieved in understanding the
phenomenon of supernovae, the nature of supernova progenitors remains a challenge.
It is now commonly accepted that SNe I come from short-lived massive stars; the
nature of SNe I is more controversial. Their occurrence in E-SO galaxies suggests low
mass long-lived Population II precursors, but Oemler and Tinsley (1979) showed that
in spiral galaxies SNe I may be associated with young Population I.

The radioactive decay models of SNe I give a fair approximation to the observed light
curves (Wheeler, 1982; Shurmann, 1983), but they face difficulties in explaining some
observed correlations, for example, between the luminosity at maximum light and rate
of brightness decline (Pakovskii, 1977, 1984; Branch, 1982). Besides, the maximum light
spectra of SNel showed element abundances which are inconsistent with some
radioactive models (Branch er al., 1983).

Barbon et al. (1973, 1979) have shown that all SNe I have similar light curves, while
SNe II can be roughly divided into two subclasses: with linear decline (SNe II-L) and
with the plateau (SNe II — P). Investigations of light curves have led Pskovskii (1977,
1978a, 1984) to a continuous classification of supernovae according to the rate of
brightness decline. This rate was shown to correlate with the Doppler shift of absorption
features in spectra, with absolute magnitude at maximum and some other parameters
of light curves.

In this paper we compare the light and colour curves of SNe I and SNe II, using the -

photometric data, revised and compiled by Tsvetkov (1986) and analyse spatial
distribution and frequency of outbursts of SNe I and SNe II.
2. Light and Colour Curves of SNe I and SNe II

We have recently collected and analysed photometric data on 56 SNe I and 22 SNe II.
All available data for these supernovae have been reduced to a single photometric
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system; the systematic errors of magnitudes do not exceed 07 1-0"'2 (Tsvetkov, 1986).
The composite light and (B — V), colour curves, based on these data are presented in
Figures 1, 2, and 3.

The comparison of SNe I and SNe II light and colour curves reveals the following
common features: -

(a) The light curves of SNe I and SNe Il in U have similar shape, which resembles
the shape of SNe I blue light curves. Even SNe II 19691, which has on blue and visual
tht curves a plateau, lasting about 809, shows no sign of a plateau on the light curve
in U.

(b) The composite blue light curves and colour curves of SNe I and SNe II practically
coincide until the phase ~ 159 past maximum, after this point the difference of blue light
curves between SNe II-P and SNe I becomes evident, but SNe II-P have in general
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Fig. 1. Composite B light curve for SNe I and SNe IL ¢, time in days pas ‘maximum light.
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similar to SNe I light curves, the difference is in some minor details. This similarity was
also noted by Doggett and Branch (1985). But the colour curves are similar for SNe I1
‘P’ and ‘L’, after the phase 15¢ they are different from SNe I colour curve.

(c) Figures 4 and 5 show the supernova light curves which extend over a time interval
exceeding 100°. The final exponential decline is present for both SNe I and SNe II, as
was recently emphasized by Barbon et al. (1984a). On the B light curve of SNe I the
slope does not change after the first inflection point (point K, about 30¢ past maximum),
but the visual and especially infrared (Elias and Frogel, 1983) light curves show a second
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Fig. 2. Composite U light curve for SNe I and SNe IL






