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ABSTRACT

We investigate H i data for a pair of blue compact dwarf galaxies (BCDs), ESO 435-IG20 and ESO
435-IG16, obtained with the Australia Telescope Compact Array. The outer H i disk is highly disturbed
and asymmetric in both galaxies showing a gas tail and/or a broad/extended gas disk on only one side.
Based on their low-density surroundings and small projected distance (<80 kpc) at a similar redshift,
we conclude that tidal interaction between these two BCDs is responsible for the morphological and
kinematical peculiarities in H i. We also investigate their star formation rates using Hα and UV imaging
data to probe their interaction history.
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1. INTRODUCTION

Blue compact dwarf galaxies (BCDs) are low-mass sys-
tems characterized by active star formation. Most BCDs
reveal short-lived star formation activity in compact re-
gions enclosed by old stellar populations, and what trig-
gers these starbursts is still puzzling.

As one of the explanations for their active star for-
mation, an externally driven origin such as merging be-
tween dwarfs or a fly-by interaction has been suggested
(e.g. Bekki 2008; Icke 1985).

A pair of BCDs, ESO 435-IG20 and ESO 435-IG16,
separated by only 80 kpc in projection at a similar dis-
tance (∼9 Mpc), is a good candidate for such a case.
Intriguingly, a large envelope of neutral hydrogen has
been found to be covering both galaxies in the H i Parkes
All Sky Survey (HIPASS). In this work, we analyze the
neutral hydrogen gas morphology and kinematics of this
BCD pair using the higher resolution H i data from the
Australia Telescope Compact Array (ATCA). We dis-
cuss how tidal interaction is responsible for triggering
star formation in these galaxies. We also investigate
star formation histories of the pair to study their de-
tailed interaction history.

2. OBSERVATIONS AND DATA REDUCTION

H i observations for the pair were conducted on 2002
March 27 and 28 with the ATCA in EW367 configura-
tion. In order to cover the H i envelope that is seen in
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the HIPASS data, 3 points, including one each around
the pair, were mosaicked. The observing band was cen-
tered on 1416 MHz with a bandwidth of 8 MHz, config-
ured into 512 channels, which corresponds to a velocity
resolution of 4 km s−1.

The data was reduced and analyzed with MIRIAD
(Sault et al. 1995).

3. THE H i MORPHOLOGY AND KINEMATICS

The overall H i distribution is shown on the left of Fig-
ure 1. We find the H i mass is ∼ 7 × 108M� in total,
∼80% of which is associated with ESO 435-IG16. Al-
though no continuous gas flow is found between the pair
at the ATCA sensitivity limit, we find a number of pe-
culiarities in the H i morphology and kinematics in both
galaxies.

The main H i disk associated with the ESO 435-IG20
is ∼7 kpc in size, larger than the stellar body by a factor
of ∼3. Overall, the H i of this galaxy does not look very
disturbed except for the one-sided tail in the south-east.
The tail is bent from south-east to south, extending out
to ∼18 kpc. There is hardly any rotation in the main H i
disk but the tail shows an increasing velocity gradient
from near the galaxy to the end of the tail.

ESO 435-IG16 reveals a highly disturbed and complex
morphology in H i. Overall, it can be divided into three
subcomponents, 1) the main disk, 2) an ear-like exten-
sion in the east, and 3) a nose-like short tail pointing
to the south-west. The gas within the main disk shows
clear rotational motion but it is slightly warped, and the
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Figure 1. Left : H i column density contours overlaid on the DSS optical image. The contours represent (1, 3, 6, 9, 10,
15, 20, 25, 30, 40, 50, 60 and 65) × 1019 cm−2. Some notable subcomponents of each galaxy are indicated in the figure.
Middle: H i column density contours overlaid on the intensity-weighted mean, masked velocity field of individual galaxies:
ESO 435-IG20 (Top) and ESO 435-IG16 (Bottom). The contour levels are the same as left, and the color bar on the right
shows the velocity range covered by the pair. The synthesized beam (176.6 × 88.8 arcsec2) is shown on the bottom-right.
Right : The position-velocity diagrams for ESO 435-IG20 (Top) sliced along the tidal tail (PA=138◦), and for ESO 435-IG16
(Bottom) sliced along the kinematic major axis (PA=122◦). The contours correspond to (1, 2, 3, ...) × 15.9 mJy beam−1.

Figure 2. Star formation rates are computed using the rela-
tions in Kennicutt (1998). BCDs are classified adopting the
same definition as Gil de Paz et al. (2003).

kinematic major axis seems to be a bit offset from the
optically defined major axis (by ∼5◦). The ear in the
east is quite extended (∼28 kpc × 15 kpc) and it con-
tains almost ∼40% of the H i gas mass of ESO 435-IG16.
The kinematics of the east extension look quite complex
but overall it shows an increasing velocity gradient from
west to east implying that the gas is moving away from
the galaxy. The southwest tail is short with only ∼2%
of the total H i mass of ESO 435-IG16.

Considering that this pair is located in a low-density
environment with no other obvious companions within
∼640×480 kpc2, these morphological and kinematical
peculiarities are likely to have been caused by tidal in-
teraction between the pair.

4. STAR FORMATION ACTIVITY AND ITS IMPLICA-
TION IN TIDAL INTERACTION HISTORY

We compare the star formation history of the pair with
that of the 11HUGS sample from an Hα and UV survey
of galaxies within 11 Mpc (e.g. Lee et al. 2011). In Fig-
ure 2, most spiral galaxies show SFR(Hα)/SFR(FUV)
∼1, suggestive of continuous star formation within the
last ∼100 Myr. Meanwhile, dwarf galaxies show more
spread in SFR(Hα) and SFR(FUV) space, indicating
more sporadic star formation events. BCDs including
our pair reveal a higher SFR(Hα) than normal dwarfs,
suggesting that the BCD population has experienced
enhanced star formation more recently.

Among BCDs, our sample galaxies are found at the
high end in SFR(Hα), which implies that this pair has
gone through particularly intensive star formation not
long ago. Based on their SFR(Hα)/SFR(UV) and tidal
features found in our H i data, we conclude that tidal in-
teraction with each other is responsible for the currently
enhanced star formation in our BCD pair.
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