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A b s t r a c t . The radio emission from supernovae (SNe) is nonthermal synchrotron radiation of
high brightness temperature, with a "turn-on" delay at longer wavelengths, power-law decline
after maximum with index 0, and spectral index a asymptotically decreasing with time to a
final, optically thin value. Radio supernovae (RSNe) are best described by the Chevalier (1982)
"mini-shell" model, with modifications by Weiler et al. (1990). RSNe observations provide a
valuable probe of the SN circumstellar environment and constraints on progenitor masses. We
present a progress report on a number of recent RSNe, as well as on new behavior from RSNe
1979C and 1980K, and on RSNe as potential distance indicators. In particular, we present
updated radio light curves for SN 1993J in M81.

1.

Radio Emission from Supernovae

We have detected and are monitoring with the Very Large Array (VLA) radio
emission from several recent supernovae, including SNe 1993J, 19941 (Rupen et
al., in preparation), and 1996cb (Van Dyk et al., in preparation), bringing the
total of radio supernovae (RSNe) studied by our group to 19. In addition, we
also have detected SN 1986E (Montes et al. 1997), and have discovered profound
changes in the radio behavior of SNe 1979C (Montes et al., in preparation) and
1980K (Montes et al., in preparation).
The radio behavior is best described by the Chevalier (1982) "mini-shell"
model, as parameterized by Weiler et al. (1986, 1990). The observed synchrotron
emission is generated by the SN shock interacting with a relatively high-density
circumstellar medium (CSM), which has been fully ionized and heated by the
initial UV/X-ray flash. This CSM (PCSM oc r~2) was presumably established by
mass-loss episodes in the late stages of the progenitor's presupernova evolution.
Type Ib/c SNe turn on rapidly, reach a nearly common peak 6 cm luminosity, and decline rapidly thereafter; Type II SNe take much longer to turn on and
to decline in the radio, and are heterogeneous in peak 6 cm luminosity. Type lib
RSNe may be intermediate cases, with properties between those of Type Ib/c
and Type II RSNe. Type la SNe have not been detected to the sensitivity limit
of the VLA.
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2.

VAN DYK ET AL.

SN 1993J in M81

Radio data for the Type lib SN 1993J in M81, shown in Fig. 1, exhibit regular
evolution through 1997 January, similar to the behavior found by Van Dyk et
al. (1994).
The standard Chevalier model, as applied to all other RSNe, provides a very
poor fit to the data for SN 1993J. The fit we do find implies that the absorbing
medium is strictly external, with both uniform and clumpy, "mixed" components, and that pcsM <x r~3'2, i.e., shallower than our standard assumption.
Such a profile can be obtained if the mass-loss rate, M (for a constant wind velocity, w), was decreasing just prior to explosion. The standard Chevalier model
clearly needs modification to include more physics and new phenomena.
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Figure 1. The radio light curves for SN1993J. VLA continuum data are 1.3 cm
(triangles), 2 cm (circles with crosses), 3.6 cm (circles), 6 cm (squares), and 20 cm
(stars); the 2 cm points include data from the Ryle Telescope (c.f., Pooley & Green
1993). The data since 1993 November 28 « day 250 are not in Van Dyk et al. (1994).
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