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ABSTRACT
We present the results of a photometric and spectroscopic monitoring campaign of SN 2012ec,
which exploded in the spiral galaxy NGC 1084, during the photospheric phase. The photo-
metric light curve exhibits a plateau with luminosity L = 0.9 × 1042 erg s�1 and duration
�90 d, which is somewhat shorter than standard Type II-P supernovae (SNe). We estimate
the nickel mass M(56Ni) = 0.040 – 0.015 M� from the luminosity at the beginning of the
radioactive tail of the light curve. The explosion parameters of SN 2012ec were estimated
from the comparison of the bolometric light curve and the observed temperature and velocity
evolution of the ejecta with predictions from hydrodynamical models. We derived an envelope
mass of 12.6 M�, an initial progenitor radius of 1.6 × 1013 cm and an explosion energy of
1.2 foe. These estimates agree with an independent study of the progenitor star identi�ed in
pre-explosion images, for which an initial mass of M = 14�22 M� was determined. We have
applied the same analysis to two other Type II-P SNe (SNe 2012aw and 2012A), and carried
out a comparison with the properties of SN 2012ec derived in this paper. We �nd a reasonable
agreement between the masses of the progenitors obtained from pre-explosion images and
masses derived from hydrodynamical models. We estimate the distance to SN 2012ec with
the standardized candle method (SCM) and compare it with other estimates based on other
primary and secondary indicators. SNe 2012A, 2012aw and 2012ec all follow the standard
relations for the SCM for the use of Type II-P SNe as distance indicators.
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1 INTRODUCTION

Core-collapse supernovae (CC-SNe) originate from the gravi-
tational collapse of the iron cores formed by massive stars
(M � 8 M�) that cannot be supported by further exothermal ther-
monuclear reactions (Iben & Renzini 1983; Woosley, Heger &
Weaver 2002). An important sub-class of CC-SNe is represented
by Type II-plateau events (SNe II-P) characterized by the presence
of hydrogen in their spectra (Filippenko 1997) and a luminosity
�plateau� that lasts for �80�100 d, after the blue-band maximum
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of the light curve (Barbon, Ciatti & Rosino 1979). The plateau is
powered by the recombination of hydrogen in the SN ejecta. When
the recombination ends, the light curve drops sharply by several
magnitudes in �30 d (e.g. Kasen & Woosley 2009; Olivares et al.
2010). This transition phase is followed by a linear �radioactive
tail�, where the light curve is powered by the radioactive decay of
56Co�56Fe. In this phase, the SN luminosity depends on the amount
of 56Ni synthesized in the explosion (e.g. Weaver & Woosley 1980).

Both theoretical (e.g. Grassberg, Imshennik & Nadyozhin 1971;
Litvinova & Nadezhin 1983; Utrobin & Chugai 2008; Pumo &
Zampieri 2011; Bersten et al. 2012) and empirical (e.g. Smartt,
Eldridge & Crockett 2009) investigations show that Type II-P SNe
are generally associated with red supergiants (RSGs). A minor
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