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EARLY-PHASE OBSERVATIONS OF SN 2016COI: THE DETECTION OF THE STRONG HELIUM
ABSORPTION LINES IN THE BROAD-LINED SUPERNOVA
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ABSTRACT

‘We present the early-phase spectral evolution and the light curves of the broad-lined supernova
(SN) 2016¢coi since ¢t = 7 until 67 d after its estimated explosion date. This SN was reported to be
identified as a broad-lined Type SN Ic (SN Ic-BL). However, we found that spectra up to ¢ = 12
d exhibited the strong He 1 A5879, A6678, and AT065 absorption lines whose velocities reach 18,000
km s~!. We demonstrate that the smoothed and blueshifted spectrum of an SN Ib was remarkably
similar to that of SN 2016coi. The line velocities of SN 2016coi were similar to those of the other
SNe Ie-BL, significantly faster than those of SNe Ih. The light curve and color evolution were also
similar to those of SNe Ib. The similarity both in the line velocities and light curves suggests that
the kinetic energy and the total ejecta mass of SN 2016coi are similar to those of SNe Ie-BL. The
ejected *°Ni mass was smaller than those of SNe Ie-BL, while it was usual among SNe Ib. These facts
suggest that this SN could be a transitional object hetween SNe Ic-BL and SNe Ib, and be classified
as a broad-lined Type ‘Ib’ (SN ‘Ib’-BL). The presence of helium in the outer layer is rather consistent
with the classical progenitor model to reproduce highly-energetic SNe.

Subject headings: supernovae: general — supernovae: individual (SN 2016coi) — supernovae: indi-

vidual (SNe 1998bw, 2008D, 2009bb, 2012au)
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