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Abstract. In this paper we discuss our multifrequency radio continuum
and H observations of bulge dominated low surface brightness (LSB) galaxies made using the Giant Metrewave Radio Telescope. We present radio
maps of five LSB galaxies which have compact radio cores indicative of
AGN activity in their nucleus. We discuss the AGN in LSBs, their H content and the influence of the environment on the evolution of these galaxies.
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1. Introduction
Low surface brightness galaxies (LSBGs) are defined by their low disk central surface
brightness ≥ 23 mag arcsec−2 in B band (Impey & Bothun 1997). LSBGs are late
type spirals either blue or red in color, with diffuse stellar disk and wide range in
morphology. They are metal poor (0.3 Z ), rich in neutral hydrogen H and dark
matter dominated. LSBGs are generally dust deficient and have a low star formation
rate (≥ 0.1M yr−1 ) (van den Hoek et al. 2000). Although, LSBs have faint disks, ∼
15-50 % have prominent bulges and host active galactic nuclei (AGN). (Sprayberry et
al. 1995;Schombert 1998).

2.

Results

Radio AGN are clearly detected in three galaxies - UGC 6614, Malin 2 and UGC
2936. The compact central source in these three galaxies have flat spectral index α
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Figure 1. Left UM 163: H column density contours (42"× 33") overlaid on DSS B band image,
contours are 1.31 × 1020 (3,6,9,12,15,16) atoms cm−2 . Middle UM 163: Zoomed-in 610 MHz
radio contours overlaid on DSS B band image, contours are 0.18 × (-6,-4,4,6,10,15,20,27) mJy
beam−1 . Right UGC 1922: H column density contours (40" × 38") superposed on DSS B band
image, contours are 7.6 × 1021 (3,6,12,24,48,100,150) atoms cm−2 .

(-0.02 to -0.35). Radio jets emerging from the central source detected from UGC
6614 at 610 MHz. UGC 1922 and UM 163 show the presence of a compact central
radio source as well as diffuse continuum emission around it. The diffuse emission
could either be a radio jet or emission due to a star forming region. All galaxies show
extended H emission. The H masses in the observed galaxies are MHi ≥ 1010 M .
In UM 163, the H is distributed only along the spiral arms especially the southern
arm. No H is seen in centre and along the northern arm of this almost face- on barred
galaxy. While tidal interactions can lead to such distortions, UM 163 is classified as
an isolated galaxy which is perplexing. Radio continuum is detected from close to the
centre of the galaxy. The optical disk of UGC 1922 is dim and featureless. H disk
is extended to the north-west to south-east. High column density is detected at the
center. Many LSBGs are believed to evolve in isolation. In this sample, two are in
a group (UGC 6614, UGC 2936) and three are isolated (Malin 2, UM 163 and UGC
1922) and no significant difference in radio properties is noticeable.
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