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            Abstract
The class of type Ic supernovae have drawn increasing attention since 1998 owing to their sparse association (only four so far) with long duration γ-ray bursts (GRBs)1,2,3,4. Although both phenomena originate from the core collapse of a massive star, supernovae emit mostly at optical wavelengths, whereas GRBs emit mostly in soft γ-rays or hard X-rays. Though the GRB central engine generates ultra-relativistic jets, which beam the early emission into a narrow cone, no relativistic outflows have hitherto been found in type Ib/c supernovae explosions, despite theoretical expectations5,6,7 and searches8. Here we report radio (interferometric) observations that reveal a mildly relativistic expansion in a nearby type Ic supernova, SN 2007gr. Using two observational epochs 60 days apart, we detect expansion of the source and establish a conservative lower limit for the average apparent expansion velocity of 0.6c. Independently, a second mildly relativistic supernova has been reported9. Contrary to the radio data, optical observations10,11,12,13 of SN 2007gr indicate a typical type Ic supernova with ejecta velocities ∼6,000 km s-1, much lower than in GRB-associated supernovae. We conclude that in SN 2007gr a small fraction of the ejecta produced a low-energy mildly relativistic bipolar radio jet, while the bulk of the ejecta were slower and, as shown by optical spectropolarimetry14, mildly aspherical.
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                    Figure 1: EVN and EVN+GBT observations of SN 2007gr.
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Figure 2: VLA and WSRT light curve of SN 2007gr.
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        Editorial Summary
Supernovae with a difference
Two groups working independently report the observation of mildly relativistic outflows from seemingly ordinary type Ibc and type Ic supernovae. Soderberg et al. detected luminous radio emission from the type Ibc supernova SN 2009bb, implying an expansion velocity of 0.85 times the speed of light, and a minimum energy comparable to those of the radio afterglows of nearby γ-ray bursts. Paragi et al. observed mildly relativistic expansion (at 0.6 times the speed of light or more) for a small fraction of the ejecta from the type Ic supernova SN2007gr. These discoveries are relevant to the long-standing question of what makes a small fraction of supernova explosions eject material at relativistic speeds, producing the γ-ray bursts characteristic of the explosion of a massive star. Soderberg et al. conclude that only about 1% of type Ibc supernovae harbour central engines and Paragi et al. that most or all type Ic supernovae produce mildly relativistic jets, but as they account for only a small fraction of the total energy, they are very hard to detect.
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