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ABSTRACT

We present our �ndings on a supernova (SN) impostor, SNHunt248, based on optical and near-IR data spanning� 15 yr before
discovery, to� 1 yr post-discovery. The light curve displays three distinct peaks, the brightest of which is atMR � � 15.0 mag. The
post-discovery evolution is consistent with the ejecta from the outburst interacting with two distinct regions of circumstellar material.
The 0.5�2.2 µ m spectral energy distribution at� 740 d is well-matched by a single 6700 K blackbody with log(L/ L� ) � 6.1. This
temperature and luminosity support previous suggestions of a yellow hypergiant progenitor; however, we �nd it to be brighter than the
brightest and most massive Galactic late-F toearly-G spectral type hypergiants. Overall thehistorical light curve displays variability
of up to�– 1 mag. At current epochs (� 1 yr post-outburst), the absolute magnitude (MR � � 9 mag) is just below the faintest observed
historical absolute magnitude� 10 yr before discovery.
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1. Introduction

Extragalactic transient events that exhibit fainter peak absolute
magnitudes than most common types of SNe have been dubbed
�SN impostors� (Van Dyk et al. 2000). Some of them have been
linked to luminous blue variable (LBV) stars. By de�nition,
these are non-terminal outbursts, thought to arise due to discrete
mass-loss episodes via currently ill-understood mechanisms.

Here we report observations of a recently discovered erup-
tive transient in NGC 5806 (DL = 22.5 Mpc, µ = 31.76 mag,
Tully et al. 2009). Originally discovered by CRTS (Drake et al.
2009) on 2014 May 21.18 UT,a � 1 mag brightening was
reported shortly thereafter (Zheng et al. 2014), together with
a spectroscopic similarity to other SN impostors. Early obser-
vations, reported byMauerhan et al.(2015), show two light
curve phases (�2014a� and �2014b�) with a slow rise in the
2014a phase followed by a rapid brightening to the 2014b peak.
We adopt the beginning of this latter phase at JD= 2 456 812.35
(2014 June 3.85 UT) as our reference epoch.Mauerhan et al.
(2015) identi�ed a precursor at the location of SNHunt248 (� =
14h59m59.s47 and� = +01� 54�26.�� 6, J2000) in archival HST data

� Tables 1�4 are available in electronic form at
http://www.aanda.org

that led them to conclude that the star was of the cool hypergiant
variety.

In what follows, we present archival data of SNHunt248
over a 15 yr period before discovery and our post-discovery
photometric and spectroscopic follow-up out to about 1 yr.

2. Observations

Following the reported discovery of SNHunt248, we began a
follow-up campaign using several optical and near-IR facilities
(see Tables1 to 4). We recovered available historical light curve
information on the precursor of SNHunt248 from publicly-
available archival images of the �eld. Standard IRAF-based pro-
cedures were followed for bias subtraction and �at-�eld cor-
rection of the optical follow-upimages and carried out using
primarily the QUBA pipeline (Valenti et al. 2011). Processing
of the near-IR follow-up frames included additional steps in-
volving sky subtraction, image alignment and stacking using
a slightly modi�ed version of the IRAF based	��
�� pack-
age. PSF �tting photometry was carried out within the QUBA
pipeline, which also interpolates the sky background at the tran-
sient location based on the surrounding environment. The opti-
cal photometry was calibrated based on the SDSS DR9ugriz
magnitudes of 15 �eld stars. For the Johnson-Cousins �lters,
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Fig. 1. a) Absolute light curves of SNHunt248. The solid vertical lines indicate the epochs of spectroscopic observations. For comparison, we
show the absoluteR-band light curve of SN 2009ip (Pastorello et al. 2013; Fraser et al. 2013, 2015, black curve: JD= 2 456 155 corresponds
to day 0, no shift in magnitude; and green curve: day 0 epoch JD= 2 456 195,+3.0 mag shift) emphasizing the similar evolution between some
of the key phases.b) Colour evolution of SNHunt248.c) Historical light curve of SNHunt248. From day 0 onwards only theR-band points are
included for clarity. The HST archival data points fromMauerhan et al.(2015) are shown with open symbols. TheR-band points are connected
with a dotted line to guide the eye (for epochs with anI -band point but a missingR-band magnitude, the latter is very roughly estimated assuming
R� I = 0.2 mag, corresponding to the� 740 d spectral energy distribution (SED)). Insets display blackbody �ts to selected pre- and post-discovery
epochs of observed data (interpolated post-discovery near-IR data are included for comparison).

we used the transformations ofJester et al.(2005) to convert
the sequence star magnitudes to theUBVRIsystem. The near-IR
images were calibrated using 2MASSJHK magnitudes of 10 se-
quence stars. Average instrument-speci�c colour terms were de-
rived from standard star observations and applied only for opti-
cal follow up, otherwise zero colour terms were assumed. The
resulting photometry is presented in Tables1 to 3 and in Fig.1.

Spectroscopic observations from the NOT, WHT, and TNG
were also reduced using the QUBA pipeline and included the
standard steps of bias subtraction, �at �eld correction, spectrum
extraction, wavelength and relative �ux calibration. Wavelength
calibration was derived based on arc lamp exposures. Relative
�ux calibration was carried out using a sensitivity curve derived
with observations of spectrophotometric standard stars obtained
on the same night and setup as SNHunt248. The GTC+OSIRIS

and VLT+FORS2 spectra were reduced in a similar way using
basic IRAF tasks. The VLT+UVES spectrum was reduced using
the Re�ex-based pipeline work�ow. Furthermore, all the spectra
were absolute �ux calibrated based on the optical photometry
of SNHunt248. The spectroscopic observations are summarized
in Table4 and the spectral sequence of SNHunt248 is shown in
Fig. 2.

3. Analysis

We adoptAGal
V = 0.140 mag for Galactic extinction towards

SNHunt248 (Schla�y & Finkbeiner 2011). In our highest res-
olution spectrum (+103 d,R = 26 000), we do not detect the
narrow interstellar medium (ISM) absorption components of the
Na� D at the expected redshift of NGC 5806. SNHunt248 lies at
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