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            Abstract
Type Ia supernovae are thought to result from a thermonuclear explosion of an accreting white dwarf in a binary system1,2, but little is known of the precise nature of the companion star and the physical properties of the progenitor system. There are two classes of models1,3: double-degenerate (involving two white dwarfs in a close binary system2,4) and single-degenerate models5,6. In the latter, the primary white dwarf accretes material from a secondary companion until conditions are such that carbon ignites, at a mass of 1.38 times the mass of the Sun. The type Ia supernova SN 2011fe was recently detected in a nearby galaxy7. Here we report an analysis of archival images of the location of SN 2011fe. The luminosity of the progenitor system (especially the companion star) is 10â€“100 times fainter than previous limits on other type Ia supernova progenitor systems8,9,10, allowing us to rule out luminous red giants and almost all helium stars as the mass-donating companion to the exploding white dwarf.
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                    Figure 1: The site of SN 2011fe in galaxy M101 as imaged by the Hubble Space Telescope/Advanced Camera for Surveys.
[image: ]


Figure 2: Progenitor system constraints in a Hertzsprungâ€“Russell diagram.
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        Editorial Summary
Identification of a supernova companion
Supernova 2011fe in the Pinwheel galaxy, discovered by the Palomar Transient Factory on 24 August 2011, is the brightest type Ia supernova that's been seen from Earth for many years. Type Ia supernovae are thought to result from a thermonuclear explosion of an accreting white dwarf in a binary system, but little is known of the precise nature of the companion star and the physical properties of the progenitor system. Two new reports of observations of SN 2011fe narrow down the range of possibilities for the mystery companion. Nugent et al. present some of the earliest data ever obtained from a type Ia supernova. They find that the exploding star was probably a carbonâ€“oxygen white dwarf, and conclude from the lack of an early shock that the companion may have been a main sequence star. Li et al. analysed pre-discovery images in the Hubble Space Telescope archives and find that no object was visible before the explosion. That rules out luminous red giants and the vast majority of helium stars as the mass-donating companion to an exploding white dwarf.
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