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Abstract. Stripped-envelope supernovae (SNe), i.e., those of Type Ib, Ic, and IIb, arise from
massive progenitor stars which have had most or all of their outer hydrogen-rich layers removed
before explosion by some process, either through a strong stellar wind or through binary mass
transfer. The connection between some long-duration gamma-ray bursts (GRBs) and broad-
lined Type Ic SNe makes a broader discussion of stripped-envelope SNe and their environments
particularly relevant. If the SN progenitor itself cannot be directly identified, it is possible that
examination of its immediate environment can provide some insight into the nature of the pro-
genitor. It is also possible that revisiting the SN site sufficiently late enough after explosion could
reveal the presence of a binary companion. I will present high-spatial-resolution observations
obtained with the Hubble Space Telescope of the sites and environments of stripped-envelope
supernovae, and I will discuss the implications of the resulting analysis. I will include here, e.g.,
the environments of the recent SN 2011dh, SN 2012au, SN 2013df, SN 2013dk, and iPTF13bvn.

Keywords. supernovae: individual (SN 19941, SN 2008ax, SN 2011dh, iPTF13bvn); stars: evo-
lution; binaries (including multiple): close; stars: Wolf-Rayet; galaxies: individual (NGC 4490,
NGC 5194, NGC 5806); galaxies: stellar content

1. Summary

Stripped-envelope SN (SESN) environments are, generally, either crowded, dusty (e.g.,
the SN Ic 2003jg environment, Eldridge et al. 2013; Drout et al. 2011 found that E[B —
V] 2 0.4 mag for their SN sample), or both (e.g., the SN Ic 2013dk environment; Elias-
Rosa et al. 2013). One means of constraining progenitor initial masses for SESNe is by
analyzing stellar populations in the immediate environment (e.g., Murphy et al. 2011;
Williams et al. 2014), resolved by the Hubble Space Telescope (HST). The SN IIb 2011dh
progenitor was directly identified to be a yellow supergiant in pre-SN HST multi-band
images from 2005 of the host galaxy, NGC 5194 (Van Dyk et al. 2011; Maund et al. 2011).
Van Dyk et al. (2013) subsequently demonstrated with late-time HST images that this
star had vanished. A UV-bright source was detected with HST at the SN position in 2014;
Folatelli et al. (2014) interpreted this detection in the context of their interacting binary
models (although see Maund et al. 2015). Van Dyk et al. (2015) searched for the binary
companion to the progenitor of SN Ic 19941 (also in NGC 5194), and the non-detection
constrains the companion to a hot dwarf with M < 10 Mg; they further interpreted
this result in light of binary population synthesis simulations. Crockett et al. (2008)
reasoned that the “compact” progenitor of SN IIb 2008ax in NGC 4490 was likely a
single Wolf-Rayet (WR) star. Folatelli et al. (2015) reanalyzed the pre-SN HST progenitor
photometry, also considering the non-detection of a binary companion in very late-time,
multi-band HST imaging, and once again interpreted these results using their binary
evolution models. Our independent analysis (SVD, O.D. Fox, N. Smith, S.E. deMink,
et al., in prep.) results in a somewhat more luminous progenitor for SN 2008ax, not
necessarily requiring it to be in a binary. Cao et al. (2013) nominally made the first
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progenitor detection for a SN Ib, iPTF13bvn in NGC 5806. We (SVD, G. Folatelli,
H. Kuncarayakti, et al., in prep.) are currently analyzing late-time, multi-band HST
imaging of this SN site to determine whether this was indeed the case. Support was
provided by NASA through a grant from STScl, which is operated by AURA, Inc.,
under NASA contract NAS 5-26555.
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