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ABSTRACT

Results of an 18 cm VLBI survey of 31 luminous (L, > 101425 L), radio-compact (# < 0725) infrared gal-
axies are presented. Over half the sample galaxies show high-brightness temperature emission, with T, > 10° K
and structure on scales of 5-150 mas. The median VLBI core power for detected sources is log P, =
22.0 (W Hz™ '), and the ratio of core to total 1.6 GHz flux density {S_,o/S,uay = 0.12. The limits for nonde-
tected sources are similar, consistent with a picture in which most of these galaxies have compact cores at a
level of a few percent of the total radio flux density. Characteristics of the extended radio structure, infrared
properties, and optical excitation are not good indicators of the detectability of VLBI-scale emission. Structur-
al information and energetic consideratioas rule out a single supernova interpretation of the compact emission
in these galaxies, although we cannot exclude the possibility of several simultancous extraordinarily luminous
radio supernovae within the central few hundred pc®. Our results instead favor the presemce of an AGN

obscured by starburst-related dust.
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1. INTRODUCTION

There has been increasing interest in recent years in the
relationship between active star formation in galaxies, as
evinced by high infrared luminosity, and AGN characteristics.
This interest has been stimulated by schemes which suggest a
causal or evolutionary relationship between the AGN and
starburst phenomena (e.g., Perry & Dyson 1985; Sanders et al.
1988; Norman & Scoville 1988). Ideally, we wish to determine
whether nuclear starbursts and AGNs typically, or ouly
occasionally, coexist, and whether typical starburst and AGN
properties are correlated. The principal difficulty in such a
determination is the large optical depth to the nucleus present-
ed by the dusty starburst environment at most observing wave-
lengths. However, the optical depth at centimeter radio
wavelengths is expected to be small, unless very large amounts
of ionized material produce large free-free optical depths. By
observing such galaxies with a sensitive VLBI array designed
to detect high brightness-temperature AGN-related emission,
it is possible to conduct a search for AGNs buried in dusty
nuclear starbursts. We report here such a survey, which has
detected 17/31 galaxies in a sample of compact luminous infra-
red galaxies, and briefly discuss the implications of these detec-
tions under the assumption that they represent buried AGN
cores.

In a preliminary search (Lonsdale, Lonsdale, and Smith
1992, Paper I) we detected 3/5 infrared-bright galaxzies with
VLBI, including the peculiar compact radio source Mrk 297A.
This source displays some, but not all, of the characteristics
normally associated with radio supernovae (see also Yin &
Heeschen 1991), suggesting a new class of exceptionally radio-
luminous supernovae as a possible origin of high 7,, radio emis-
sion in IR-luminous galaxies. Such objects would have typical
radio luminosities at peak, log P, sgn. = 21 (W Hz™ 1), an
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order of magnitude higher than that of SN 1986 (Rupen et al.
1987), which is the most lnminous radio supernova for which a
camplete light curve is available. The existence of such a class
is supported by evidence that an extremely radio-luminous
supernova occurred in M82, sometime before 1963 (Wilkinson
& deBruyn 1990).

In § 2 we describe the sample, and in § 3 we present the
observations. Section 4 deals with the results, and their inter-
pretation as AGNs or supernovae, We adopt Hy = 75 km s™?
Mpe ! throughout this paper.

2. THE SAMPLE

Condon et al. (1991, hereafter CHYT) presented 8.44 GHz
VLA images of the 40 most luminous members of the
IRAS Bright Galaxy Sample (BGS; Soifer et al. 1989} with
log [Lar/Le] = 11.25. Most of the images show nuclear fea-
tures of angular extent comparable to or smaller than the 0725
restoring beam. CHY'T were able to resolve nearly all of these
features and derived deconvolved sizes for them by assuming
an elliptical Gaussian brightness distribution. However, the
degree of resolution was typically small, and the data were
generally consistent with a large fraction of the fiux density
originating in regions much smaller than the deconvolved
Gaussian sizes quoted in that paper.

We estimated the maximum possible flux density of such
compact regions at 18 cm, using the overall galaxy spectral
index, and constructed a subsample of 31 objects potentially
detectable using the most sensitive VLBI systems, The propet-
ties of these 31 galaxies are summarized in Table 1, in which we
list the 1950 radio position from CHYT, the distance, the
optical spectral classification—AGN (Sy 1-2 or LINER) vs,
H n—following Veilleux & Osterbrock (1987), FIR luminosity
and 60 pm flux density from the BGS, and 1.49 GHz radio flux
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