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Abstract. We present the results of over two decades of radio observations of type IIb Su-
pernovae with the Very Large Array and the Australia Telescope Compact Array. These radio
studies illustrate the need for multi-wavelength follow-up to determine the progenitor scenario
for type IIb events.

1. Overview

Type IIb Supernovae often have very similar optical spectra initially and frequently
evolve into type Ib Supernovae. The optical classification IIb was invented to describe
the spectral characteristics of type II SN 1987K, distinguished by its weak hydrogen
absorption lines and a weak Hel emission line (Filippenko 1988). The recent SNe 2011dh
(Horesh et al. 2011a; Horesh et al. 2011b; Soderberg et al. 2011; Krauss et al. 2012) and
2011hs (Ryder et al. 2011) bring the total type IIb SNe detected in the radio to eight,
including SNe 1993J (Weiler et al. 2007), 2001gd (Stockdale et al. 2007), 2001ig (Ryder
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et al. 2004), 2003bg (Soderberg et al. 2006), 2008ax (Stockdale et al. 2008a; Roming
et al. 2009), and 2008bo (Stockdale et al. 2008b).

SN 1993J is the best studied case of a radio-loud supernova, (Weiler et al. 2007; Marti-
Vidal et al. 2011; and references therein) reaching maximum radio light at 6 cm near 150
days after explosion and declining with a power-law time decay index of -0.73 and a
spectral index of -0.81. SN 2001gd had a similar radio evolution to SN 1993J with both
SNe showing no clear signs of short-term variability (Stockdale et al. 2007). However
both show unexpected declines in their radio light curves that are interpreted as abrupt
changes in the mass-loss rates of their progenitors. For SN 1993J, this change implies
that its progenitor star underwent an abrupt increase in its mass-loss rate from 3 x 10~°
up to 7 x 1079 solar masses yr~! between 10,000 and 7,000 yrs prior to explosion, with a
nearly linear decline in mass-loss rate to ~ 1079 solar masses yr—! just prior to explosion.

Radio emission from another excellent example of this type IIb class, SN 2001ig, shows
a periodic oscillation in the radio light curve of 150 days, while SN 2008ax exhibits an
approximate periodicity of 80 days in its radio emission. The periodicity observed in SNe
2001ig (Ryder et al. 2004), 2003bg (Soderberg et al. 2006) and 2008ax (Roming et al.
2009) can be explained by a binary companion that influenced the wind-established CSM
of the SN progenitor star to create spiral density fluctuations that the SN blastwave later
shocks (e.g. SN 1979C Weiler et al. 1992; Schwarz & Pringle 1996).

2. Implications

These studies demonstrate that the radio properties can effectively allow us to dis-
tinguish between two possible progenitor scenarios which have nearly indistinguishable
optical spectra: 1) a single massive star which has shed most of its hydrogen as a func-
tion of normal evolution and 2) a less massive star whose hydrogen envelope is being
influenced and depleted by a binary companion. The prevailing evidence appears to lean
toward most type IIb SNe being binary systems with varying degrees of interaction
(Van Dyk et al. 2011; Chevalier & Soderberg 2010).
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