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ABSTRACT

An archive of images taken in the early 1980s exists for a field which includes the progenitor of supernova
1993J in M8). Fifty-four CCD frames in V, and several in other colors from this set taken in 1984 are
analyzed to demonstrate that the progenitor of supernova 1993 was not variable to within a limit of 0.2
mag. The frames analyzed cover a time span of 150 days. The colors of the M81 SN progenitor are
consistent with those of a late G supergiant. © 71995 American Astronomical Society.

1. INTRODUCTION

Supernova 1993] is extremely unusual in several respects.
It was discovered on 1993 March 18.906 by Fransicso Gar-
cia (Ripero 1993) in MS81, a galaxy which is sufficiently
nearby that Cepheids have been observed, both from the
ground (Freedman & Madore 1988) and with HST (Freed-
man ef al. 1994). This of course makes the supernova bright
and easy to study in detail at many wavelengths. The super-
nova itself was peculiar. Its lightcurve at cptical wavelengths
shows a double peak (Benson er el 1994; Richmond et al.
1994), and its spectrum evolved from a Type II at early times
to a type Ib at late times (Filippenko et al. 1993; Swartz
et al. 1993). This has led to much speculation that SN 19937
occurred in a massive star which had lost nearly all of its
hydrogen-rich envelope prior to the explosion, either via
mass loss associated with the normal course of stellar evolu-
tion or through mass transfer in a binary system (Hoflich
et al. 1993; Schmidt er al. 1993; Podsiadlowsky et al. 1993).

Because M81 is so nearby, there exist some observations
of the progenitor of this supernova, and it is on this aspect of
the event that we focus our attention here. With the exception
of SN 1987A in the LMCV (see review by Arnett et al. 1989,
and especially Hazen 1987), this is the only case where the
progenitor was bright enough to have been observed. Those
observations of the progenitor star of SN 1993] available in
early 1993 were summarized by Benson et al. (1994). They
consisted of a collection of CCD images through random
filters taken by random people at random times with various
telescopes and instruments covering the period from 1982 to
3 Feb. 1993. In their compilation there are four B detections,
four V detections, six R detections, and two I detections of
the progenitor star. Detections, as distinct from upper limits,
were contributed by their group and by Perelmutter (1993),
Humphreys et al. {1993), Magnier et al. (1993), Cohen
(1993), Prugniel (1993), Blakeslee & Tonry (1993), Salzer
et al. (1993), and Tomaney & Crotts (1993).

Benson et al. commented that based on their compilation
the progenitor star appeared to be variable. However, Alder-
ing etal {(1994) reviewed these observations, redid the
analysis from the original data in several cases, and at-
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tempted to use common photometric calibrations for all the
data. They revised Perelmutier’s and Magnier et al.’s mag-
nitudes substantially, producing much better agreement
among this heterogencous sample. They also suggest that
several stars (plus perhaps nebular emission) may be contrib-
uting to the observed flux of the supernova progenitor at the
bluest wavelengths, where the image appears to be slighily
extended, but there was no evidence for an extended image
at red wavelengths.

As part of a program to detect novae in M8L, J. C. rou-
tinely monitored several fields in M81 in the early 1980%.
The data for 1984 have been analyzed here. We find no evi-
dence for variability of the progenitor of supernova 1993]
during the period of observation.

2: ANALYSIS OF THE 1984 DATA

MS81 was observed repeatedly in the early 1980s with the
1.5 m telescope on Palomar Mountain in an attempt to detect
novae in that galaxy. The observations in 1984 used an RCA
3202512 CCD detector with a Johnson V filter. Occasion-
ally frames through the Thuan & Gunn (1976) g and r filters
were obtained. Exposures were obtained on every assigned
night that was not so cloudy that it was hopeless, irrespective
of the seeing or of the transparency. All V exposures were
360 s long.

While the quantum efficiency of this detector is reason-
ably good, especially in the blue, its readout noise is fairly
high (30 electrons RMS) compared to the current state of the
art devices and it had a very high apparent “cosmic ray”
rate, which was probably due to a poor choice of materials
by RCA somewhere in the CCD packaging. It is this high
“cosmic ray” rate which led in part to the failure of the nova
search program.

The scale of the detector at the 1.5 m telescope using
reimaging optics is 1.2 arcsec/pixel. Thus the field is 6X10
arcmin, and M81 was covered using six separate fields,
which had some overlap among them. The location of SN
1993] appears in two of these fields.

The frames of those two sectors of M81 from 1984 were
recovered from the old backup tapes and were analyzed. The
best 54 frames taken through the V filter were used. (There
were a total of about 80 V frames taken during 1984, but the
ones with the worst seeing and/or poor transparency were
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