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ABSTRACT

Interactions and mergers play a crucial role in shaping the physical properties of galaxies. Dwarf galaxies are the dominant galaxy
population at all redshifts, and the majority of mergers are expected to occur between them. The effect of dwarf-dwarf mergers on star
formation in these systems is not yet fully understood. In this context, we studied the star formation properties of a sample of 6155
isolated (i.e., with no massive galaxy, M∗ > 1010 M�, within a 1 Mpc3 volume) dwarf galaxies consisting of 194 post-merger and 5961
non-interacting galaxies, spanning a stellar mass range of 107−109.6 M� and a redshift range of 0.01–0.12. The post-merger galaxies
studied here were identified in a past study in the literature, which found galaxies with signatures of recent merger activity (in the form
of tidal features) in deep optical images. We used the far-ultraviolet imaging data from the GALEX mission and estimated the star
formation rate (SFR) of our sample galaxies. To investigate the impact of interactions on star formation, we estimated the difference
in log(SFR) between a post-merger galaxy and the median of its corresponding control sample matched in stellar mass and redshift.
The offset in our sample has a range of −2 to +2 dex, indicating both enhancement and suppression of star formation in these recent
merger galaxies. Around 67% of the sample (130 galaxies) shows an enhancement in SFR. The median offset (enhancement) of the
sample is 0.24 dex (1.73 times), indicating an ∼70% increase in the SFR of recent merger galaxies compared to their non-interacting
counterparts. Out of 194 post-merger dwarfs, around 44%, 20%, and 9% show twofold, fivefold, and tenfold enhancements in SFR,
respectively. Overall, we found a moderate enhancement in the median SFR of the post-merger sample, compared to that of the
non-interacting dwarfs, by a factor of nearly two. This factor is comparable to the average enhancement factor observed in massive
post-merger galaxies. However, we observed widespread star formation across the sample of dwarf galaxies. Star formation is found
to be enhanced in both the central (6′′diameter region at the centre) and outer regions of the post-merger galaxies compared to their
non-interacting counterparts, and the factor of enhancement was found to be similar. This is in contrast to what is observed in massive
galaxies, where the merger-triggered star formation is more significant in the central regions. Furthermore, we did not observe any
significant dependence of the enhancement factor on stellar mass across the sample. Additionally, we found that in the given small
redshift range, post-merger dwarfs exhibit a higher median specific star formation rate compared to their non-interacting counterparts.
About 33% of the galaxies in our post-merger dwarf sample are quenched. These galaxies could be at a later stage of the post-merger
regime, where quenching can happen as observed in massive galaxies. This study suggests that dwarf-dwarf mergers can affect star
formation in the local Universe. A more comprehensive study of post-merger dwarfs is required to understand their evolution.
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1. Introduction

Dwarf galaxies dominate the galaxy population at all red-
shifts (Binggeli et al. 1988; Fontana et al. 2006; Grazian et al.
2015) and play a significant role in the hierarchical assem-
bly of galaxies. Most mergers are predicted to occur among
dwarf galaxies, with an average of three major mergers during
their evolution (Fakhouri et al. 2010). Therefore, it is essential
to understand the role of dwarf-dwarf mergers in their evolu-
tion. While there exists a plethora of studies about the effect
of massive (M∗ > 1010 M�) galaxy mergers on star formation
(e.g. Ellison et al. 2010, 2011; Patton et al. 2011, 2013, 2016,
2020, 2024; Hopkins et al. 2013; Huertas-Company et al. 2016;
Shah et al. 2022; Brown et al. 2023; Li et al. 2023; Ferreira et al.
2025 and references therein), the effects of dwarf-dwarf interac-
tions remain less explored. Dwarf galaxies have shallow gravita-
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tional potential and are more affected by baryonic feedback and
environmental effects (e.g., Sawala et al. 2010; Venhola et al.
2019; Higgs et al. 2021; Marasco et al. 2023 and references
therein), as compared to massive galaxies. As a result, it remains
uncertain whether dwarf-dwarf interactions can initiate star
formation or induce morphological changes, as observed in
interacting massive galaxies. Also, due to the very steep and
uncertain relation between galaxy mass and dark-matter halo
mass, it is unclear whether the bottom-up accretion-driven for-
mation process predicted by Λ cold dark matter (CDM) can be
observed through tidal debris and stellar halos at the scale of
dwarf galaxies (Deason et al. 2022).

Observational studies face significant challenges in study-
ing dwarf galaxies as they often have low luminosities
(Willman et al. 2002; Hopp et al. 2003 and Whiting et al. 2007)
and complex substructures surrounding them. On the the-
oretical side, it is often challenging to achieve the neces-
sary resolution to accurately model dwarf galaxies along with
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sufficiently large volumes to establish a realistic cosmological
context (Vogelsberger et al. 2014 and Naab & Ostriker 2017).
Most of the previous observational studies, which explored
the role of interactions on their evolution, focused on individ-
ual systems (Martínez-Delgado et al. 2012; Paudel et al. 2015;
Privon et al. 2017; Subramanian et al. 2017; Omkumar et al.
2021; Park et al. 2022; Saroon & Subramanian 2022). However,
recent deep optical surveys (Carlin et al. 2016; Higgs et al. 2016;
Annibali et al. 2020) dedicated to study the assembly process
on smaller scales, have identified many dwarf-dwarf pairs and
studied the effect of these interactions on their star formation,
active galactic nuclei (AGN) activity, and morphological fea-
tures. Improved cosmological simulations (Martin et al. 2021)
have enabled us to study dwarf-dwarf interactions in greater
detail.

From the study of 18 nearby starburst dwarf galaxies,
Lelli et al. (2014) found that starburst dwarfs have more asym-
metric outer HI morphologies than typical dwarf irregulars and
suggested that past interactions or mergers would have triggered
the starburst activity. Stierwalt et al. (2015) found an enhance-
ment in the SFR of 60 paired dwarfs (with a pair separation
of Rsep ≤ 50 kpc and mass ratio of the pair < 10) by a fac-
tor of 2.3 ± 0.7 compared to that of the single dwarfs, which
are matched in stellar mass, redshift and environment (distance
from a massive neighbour > 1.5 Mpc). The enhancement was
found to decrease with increasing pair separation and extended
out to pair separations as large as 100 kpc. Their sample covered
a mass range of 107−109.7 M� (with a median mass of 108.9 M�)
and a redshift range of 0.005 < z < 0.07. Their study also found
that close encounters (Rsep ≤ 50 kpc) between dwarf galaxies
can enhance their SFR, irrespective of the presence of a massive
galaxy within a distance of <1.5 Mpc. Kado-Fong et al. (2020)
observed a correlation between the existence of tidal features and
star formation activity. Huang et al. (2025) investigated the SFR
enhancement of 278 HI-rich galaxies in isolated galaxy pairs
detected by the Widefield ASKAP L-band Legacy All-sky Blind
surveY (WALLABY) with a stellar mass 107.6−1011.2 M� and
redshift of z < 0.075. They found that the SFRs of interacting
galaxies are enhanced compared to galaxies with similar stel-
lar mass and HI mass, and the SFR enhancement increases with
increasing pair proximity. However, they found that high-mass
(stellar mass > 109 M�) and low-mass galaxies (stellar mass <
109 M�) behave differently during the interactions. Tidal per-
turbations are more important in the triggering of star forma-
tion in high-mass galaxies than in low-mass galaxies. Recently,
Bidaran et al. (2025a) identified an isolated merging dwarf sys-
tem, located in the centre of a cosmic void, using the Calar Alto
Void Integral-field Treasury Survey (CAVITY, Pérez et al. 2024)
data. They found that the SFRs of the two components of the
merging system are higher than those reported for similar mass
star-forming dwarf galaxies and suggested that the merger could
have contributed to enhancing star formation.

The optical integral field unit (IFU) observations of an inter-
acting pair of dwarf galaxies, dm1647+21, using the Very Large
Telescope/Multi Unit Spectroscopic Explorer (VLT/MUSE)
observations showed that the star formation in this dwarf pair
is not only enhanced compared to that of dwarf galaxies with
similar masses but also widespread and clumpy (Privon et al.
2017). This spatial distribution of star formation contrasts with
that observed in merging massive galaxies, where gas funnelling
mainly leads to nuclear starburst. Sun et al. (2020) performed
a spatially resolved study of star formation in low-mass galax-
ies (with stellar masses in the 108−1010M� range and a median
stellar mass of 109.5M� with redshift < 0.07) using the SDSS-

IV/MaNGA IFU data. These authors observed an enhancement
in the SFR of dwarf pairs (with pair separation of < 100 kpc, the
mass ratio of the pair of < 4, and a line-of-sight kinematic sepa-
ration of ≤100 kms−1) in their inner regions, which decreases
radially outwards. All these studies suggest that dwarf-dwarf
interactions trigger star formation in galaxies, and the spatial dis-
tribution of triggered star formation could be significantly differ-
ent from what is observed in interacting massive galaxies. How-
ever, Paudel et al. (2018) studied 177 interacting dwarfs with
M∗ < 1010 M� and z < 0.02 (with a median mass of 109.1 M�
and median redshift of 0.01) and found no enhancement in star
formation among interacting dwarfs compared to the local vol-
ume star-forming galaxies.

A recent study by Kado-Fong et al. (2024a) suggests that
dwarf-dwarf interaction could enhance as well as quench star
formation. However, considering the scarcity of quenched field
dwarfs, they suggest that this quenching seems temporary (for
a short period, ∼560 Myr). Additionally, due to their shal-
low gravitational potentials, dwarf galaxies are expected to be
more prone to feedback from stars and AGNs (Bidaran et al.
2025b), which can affect their star formation. Dwarf galaxies
are known to host AGNs (Nandi et al. 2023 and Paswan et al.
2024). A recent study by Mićić et al. (2024) found a statis-
tically significant enhancement (4σ–6σ) in AGN detection in
an interacting sample of dwarf galaxies, compared to iso-
lated dwarf galaxies. The authors suggest that the presence
of a nearby dwarf neighbour plays a crucial role in trigger-
ing black-hole accretion. Bichang’a et al. (2024) found lower
star formation activity in dwarfs hosting AGNs, but there
was no signature of significant quenching in these dwarfs as
suggested by simulations (Barai & de Gouveia Dal Pino 2019;
Sharma et al. 2023; Arjona-Gálvez et al. 2024). Thus, the impact
of dwarf-dwarf interactions on their star formation remains
inconclusive.

Most of the previous studies, which focused on a relatively
large sample of dwarf-dwarf interactions and their impact on
their star formation, analysed galaxies with stellar masses of
the order of ∼109 M�, representing the upper end of the low-
mass regime. Additionally, most of these studies are based
on observations at optical wavelengths. As young and mas-
sive O and B-type stars predominantly emit in the ultravio-
let (Donas et al. 1987; Kennicutt 1998), it is an optimal wave-
length at which star-forming properties of galaxies can be stud-
ied. Recently, Subramanian et al. (2024) studied dwarf galaxies,
with stellar masses of 106−109 M� (median mass of ∼107.5 M�),
using the far-ultraviolet (FUV) data from the GALEX mission.
The authors examined a sample of 58 galaxies (22 interacting
and 36 single gas-rich dwarf galaxies) in the Lynx-Cancer void.
They found an enhancement in SFR by a factor of 3.4 ± 1.2
for the interacting systems compared to isolated dwarf galaxies
in the stellar mass range of 107−108 M�. Although this study
suggests a direct correlation between galaxy interactions and
enhanced star formation, the sample size of dwarf galaxies in
this study was relatively small and included dwarfs undergoing
various types of interactions such as mergers, fly-bys, and pairs,
which may introduce heterogeneity in the observed effects as
suggested by Martin et al. (2021). Additionally, the study was
restricted to dwarfs within a distance of ∼25 Mpc. A recent study
by Kado-Fong et al. (2024b) demonstrated that the star-forming
sequence (SFR vs stellar mass) of low-mass galaxies evolves
significantly between 0.05 < z < 0.21. It would be interesting
to explore the effect of dwarf-dwarf interactions on this red-
shift evolution of the star-forming main sequence of low-mass
galaxies.

A222, page 2 of 14



Chauhan, R., et al.: A&A, 702, A222 (2025)

One of the studies that analysed a large sample of dwarf
galaxies to understand the effect of dwarf-dwarf mergers on their
star formation is by Kado-Fong et al. (2020). They identified a
sample of 226 dwarf galaxies (from a sample of 6875 dwarf
galaxies with stellar mass range of 107–109.6 M� and in the red-
shift range of 0.01–0.12) with signatures of recent merger activ-
ity. They found that the fraction of galaxies that host detectable
tidal features increases strongly as a function of star formation
activity. They used the Hα equivalent width and (g–i) colour
of host galaxies as tracers of star formation activity. Though
Kado-Fong et al. (2020) found a dependence of the tidal fea-
ture detection fraction on star formation, they did not measure
and compare the SFRs of the merger and non-merger samples.
Again, the Hα equivalent-width measurements in their study
were from the central regions of the sample galaxies, specif-
ically from the 2′′–3′′regions of these galaxies (∼5–8 kpc at
the redshift of z = 0.12) using the fibre-based spectra from the
Sloan Digital Sky Survey (SDSS) spectroscopic surveys or from
the Galaxy and Mass Assembly (GAMA) spectroscopic survey.
However, considering the spatial extent (∼20–30 kpc) of these
dwarfs, spectra obtained solely from the central region may not
provide a comprehensive view of star formation across the entire
galaxy.

In this context, we estimated the instantaneous/current SFR
of the sample provided by Kado-Fong et al. (2020), and com-
pared the star formation properties of the merging and non-
merging sample (matched in stellar mass and redshift). The
effect of final coalescence and post-merger on the star for-
mation of dwarf galaxies is not very well explored, and it is
an ideal sample to study and quantify the same. We used the
FUV archival science-ready imaging data from the GALEX mis-
sion. We also compared the SFR in these galaxies’ central and
outer regions to understand the effect of dwarf-dwarf interac-
tions on the spatial distribution of star formation. As this sam-
ple has a relatively large number of galaxies, we also attempted
to understand the redshift evolution of star formation in dwarf
galaxies.

The paper is structured as follows: The sample selection is
presented in Section 2, data and our analysis are outlined in
Section 3, and the results and discussion are given in Sections
4 & 5. The summary of the study is presented in Section 6.
Throughout this work we assumed the standard ΛCDM cos-
mology model with parameters h = H0/(100 km s−1 Mpc−1)
= 0.6774, Ωm = 0.2589, ΩΛ = 0.691, and Ωb = 0.0486
(Planck Collaboration XIII 2016).

2. Sample selection

For this study, we used the catalogue of dwarf galaxies provided
by Kado-Fong et al. (2020). It contains a sample of 6875 spec-
troscopically confirmed (z < 0.12) isolated dwarf galaxies (with
no massive galaxy, M∗ > 1010 M�, within a 1 Mpc3 volume),
with 226 of them showing signatures of recent merger activ-
ity. They used high-resolution imaging data obtained as part
of the Hyper Suprime-cam Subaru Strategic Program (HSC-
SSP; Aihara et al. 2018a,b; Bosch et al. 2018; Coupon et al.
2018), using the Hyper Suprime-cam at the 8.2 m Subaru tele-
scope. The HSC–SSP reaches a surface-brightness limit of ∼27
mag arcsec−2 and can detect isolated low-surface-brightness
(LSB) structures (Greco et al. 2018; Kado-Fong et al. 2018).
Kado-Fong et al. (2020) used the HSC S18A data release, which
covers over 300 deg2 on the sky in the gHS C , rHS C , and iHS C
bands, and the updated version of an automated tidal feature
detection algorithm, provided by Kado-Fong et al. (2018), to

detect LSB or tidal features. The automated tidal feature algo-
rithm detected 226 isolated dwarf galaxies with LSB or tidal fea-
tures. In a visual inspection, 101 out of these 226 are found to
host unambiguous signatures of dwarf-dwarf interactions. Based
on the sensitivity limits of their data, they suggested that these
samples of galaxies with tidal features are most likely to be the
result of recent major mergers (with a mass ratio of a pair > 1:4)
in the dwarf regime. These are ideal candidates for studying the
effect of dwarf-dwarf mergers on star formation.

All the 6875 sample galaxies (226 with tidal features and
6649 without tidal features) in the catalogue have spectroscopic
observations either from the SDSS spectroscopic surveys (both
legacy and BOSS surveys, Strauss et al. 2002; Dawson et al.
2013; Reid et al. 2016) or from the GAMA spectroscopic sur-
vey (Baldry et al. 2018). The catalogue provides the stellar mass
and the Hα emission line properties (equivalent width and total
line flux) from the GAMA and SDSS spectroscopic databases,
along with the spectroscopic redshifts. It also provides the (g −
i) colours of the sample galaxies. Stellar masses provided in
the GAMA database (Taylor et al. 2011) are measured assum-
ing a Chabrier initial mass function (IMF; (Chabrier 2003)).
The stellar masses provided in the SDSS database are calcu-
lated using the flexible stellar-population synthesis models of
Conroy et al. (2009), assuming the Kroupa IMF (Kroupa 2001).
Based on the stellar masses of the common sample in the SDSS
and GAMA databases, Kado-Fong et al. (2020) found that the
SDSS-provided stellar masses are systematically higher than the
equivalent measurement in the GAMA database by a median of
0.08 dex. Hence, they reduced the masses derived from SDSS
observations by 0.08 dex. These dwarf galaxies cover a stel-
lar mass range of 107–109.6 M�. For our study, we consider all
226 galaxies identified by the automated tidal feature algorithm
as the post-merger sample, and the remaining 6649 as the non-
interacting sample.

3. Data and analysis

This study aims to estimate and compare the instanta-
neous/current SFR of post-merger and non-interacting isolated
dwarf galaxies in our sample. Young star-forming regions,
which host massive O- and B-type stars, predominantly emit
in UV. Hence, it is an optimal wavelength at which the
star-forming properties of galaxies can be investigated. The
UV emission from a galaxy can trace star formation up to
100–300 Myr (Donas & Deharveng 1984; Schmitt et al. 2006;
Kennicutt & Evans 2012). The FUV is particularly effective in
tracing recent star formation in the last 100 Myr (Calzetti et al.
2015), and the current SFR of a galaxy is proportional to its FUV
luminosity.

In this study, we used the FUV (λeff = 1538.6 Å) data
from the NASA GALEX mission (Martin et al. 2005) to esti-
mate the SFR of our sample galaxies. The GALEX observations
were carried out using a Ritchey-Chretien-type telescope with
a 0.5 m primary mirror and a focal length of 299.8 cm. Light
was fed to the FUV and NUV detectors simultaneously using a
dichroic beam splitter, and the instrument had an extensive 1.2◦
field of view. GALEX conducted multiple surveys, including all-
Sky, Medium, and Deep Imaging Surveys (shallower to deeper
observations), a Nearby Galaxy Survey, and supported several
Guest Investigator programmes. The spatial resolution of FUV
images is 4.2′′ (Morrissey et al. 2007). The calibrated science-
ready FUV images can be obtained from the Mikulski Archive
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Input catalog of sample galaxies
Total sample (6875) – Post-mergers(226) + Non-Int.(6649)

GALEX FUV 
Data available

GALEX FUV Data 
not available

(FUV galaxy image + 
Background image)*

Analysis using 
Astrodendro

Biggest trunk 
structure

Central 
3” region

Estimate Flux
Luminosity and 
SFR estimation

Foreground Extinction 
correction + Bg. Subtraction

Discarded sample (699) 
Post-mergers(31) + Non-Int.(668)

No structure 
identified

Final sample (6155) 
Post-mergers(194) + Non-Int.(5961)

Fig. 1. Flowchart showing automated analysis of sample dwarfs step by step. For available data, we downloaded the FUV image containing the
dwarf galaxy along with the corresponding background image. * If multiple FUV datasets were available, we downloaded the image with the
maximum exposure. The subsequent analysis steps are detailed in Section 3.

for Space Telescopes (MAST)1 data archive. As we have a large
sample of galaxies, we wrote a Python code to automatically
download the GALEX FUV data of our sample galaxies from
the MAST archive, and we analysed them. The steps executed in
the automated code are shown as a flow chart in Fig. 1, and each
of these steps is explained in the following sub-sections.

3.1. GALEX FUV data

The right ascension (RA) and declination (Dec) of our sample
galaxies, taken from the catalogue by Kado-Fong et al. (2020)
are provided as input to the code. Based on the availability
of the data in the MAST archive, the calibrated science-ready
FUV images containing our sample galaxies and the corre-
sponding sky-background images are downloaded. If a sample
galaxy has multiple GALEX FUV channel observations, the
image corresponding to the highest exposure (exposure time
range from ∼100 s – 100 Ks, with the majority of galaxies hav-
ing an exposure time of ∼2000 s) is downloaded. Of 6875 galax-
ies, 6176 (195 post-merger dwarfs and 5981 non-interacting
dwarfs) have GALEX FUV observations. For the remaining 699
dwarfs, GALEX data were either unavailable or had low expo-
sure. We also removed sources lying at the edges of the 1.2◦
field-of-view image of GALEX. Of 195 interacting dwarfs, clas-
sified based on the automated detection algorithm described in
Kado-Fong et al. (2018), 86 are visually confirmed interacting
dwarfs. The GALEX FUV image of the full 1.2◦ field, contain-
ing one of our sample galaxies, is shown in Fig. 2.

As mentioned earlier, the properties of our sample galax-
ies, such as the stellar mass and redshift, are taken from
Kado-Fong et al. (2020). A few sample galaxies for which stel-
lar masses were unavailable are removed from further analy-

1 https://mast.stsci.edu/portal/Mashup/Clients/Mast/
Portal.html

sis. The stellar mass and redshift distributions of our final 6155
(194 post-merger and 5961 non-interacting) dwarf galaxy sam-
ple are shown in Fig. 3. From the figure, it is evident that
the stellar mass ranges of the post-merger and non-interacting
samples are comparable, with the majority of the dwarf galax-
ies falling within the range of M∗ ' 108 – 109.6 M�. How-
ever, the redshift range of both samples is not similar. When
the non-interacting sample covers a redshift range of 0.01–
0.12, there are very few post-merger dwarfs beyond the red-
shift of 0.06. This is expected as tidal features will be harder
to discern for more distant galaxies that are fainter and poorly
resolved.

3.2. FUV emission from dwarf galaxy

The calibrated GALEX images were analysed to obtain the inte-
grated FUV flux of our sample galaxies. The region containing
the sample galaxy is extracted from the 1.2◦ field of the GALEX
tile. This extracted image has the sample galaxy at the centre and
has dimensions equal to ∼2.5 × 2.5 arcmin2. The chosen size of
2.5 arcmin was selected based on several criteria. First, it should
be greater than 2 × R25, as confirmed by examining a sample of
massive dwarf galaxies with low redshift. Additionally, we visu-
ally inspected the extracted images to ensure the full coverage of
the dwarf galaxies in the images. Furthermore, this size selection
helps to remove the possible contribution of any nearby sources
that may lie close to the sample dwarf galaxy within the GALEX
field of view.

Our sample galaxies have an irregular shape. So we iden-
tified the largest structure corresponding to the sample galaxy
using the Astrodendro (Rosolowsky et al. 2008) Python pack-
age, which is used to compute dendrograms2. Astrodendro
detects structures in an intensity map based on a specified thresh-

2 https://dendrograms.readthedocs.io/en/stable/

A222, page 4 of 14

https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html
https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html
https://dendrograms.readthedocs.io/en/stable/


Chauhan, R., et al.: A&A, 702, A222 (2025)

  

11h57m 56m 55m 54m 53m 52m 51m

0°15'

00'

-0°15'

30'

45'

-1°00'

RA(hh:mm:ss)

D
ec

(d
d:

m
m

:s
s)

Galaxy

11h52m56s 55s 54s 53s 52s

-0°13'45"

14'00"

15"

30"

45"

RA(hh:mm:ss)

D
ec

(d
d:

m
m

:s
s)

Fig. 2. Left panel image displays entire field of view 1.2◦ of GALEX with a red circle highlighting the location of the dwarf galaxy LEDA 1148477.
The right panel image shows a zoomed-in view of the dwarf galaxy.
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Fig. 3. Histogram displaying distribution of target galaxies corresponding to stellar mass (left) and redshift (right). The blue bars represent post-
mergers, while the orange bars represent the non-interacting dwarfs. Stellar mass is given in units of solar mass.

old flux value and a minimum pixel count, in the form of den-
drograms. A Dendrogram can be considered as a hierarchical
tree diagram consisting of three types of structures that share a
parent-child relationship, namely leaves, branches, and trunks.
Leaves are the densest flux structures (with no further sub-
structures), and a collection of connected leaves forms a branch
structure (parent structure of the leaves). The branches are typ-
ically much bigger and less dense than the leaves. The dendro-
gram’s largest and least dense structure, which hosts multiple
branches and isolated leaves, is known as the trunk structure
(with no parent structure).

To detect reliable structures in an observed image, astroden-
dro uses three parameters: min_value, min_delta, and min_npix.
The threshold flux in each pixel, above which a structure is
identified, is set as min_value. Setting an appropriate mini-
mum threshold enhances the reliability of the results by filter-
ing out noise and focusing on significant structures. We used
the mean sky background plus three times the standard deviation
of the sky background as the minimum threshold. These values
were estimated using the GALEX FUV sky background image,
corresponding to the target field, downloaded from the MAST
archive.

The min_delta parameter determines if a leaf is signifi-
cant enough to be considered as an independent structure. This
parameter helps distinguish true structures from local maxima,
which may be due to random noise, by imposing a strict cri-
terion for including pixels to be a part of the structure. We used
the standard deviation of the sky background as the set min_delta
value. The value of min_npix dictates the minimum number of
pixels a structure must encompass in order to be recognised as
an independent structure. Considering the spatial resolution and
PSF of the GALEX FUV image, we fixed this value as ten. This
will ensure that the detected structures will be larger than the
point spread function (PSF). The spatial resolution (4.2′′) of the
GALEX FUV images, which corresponds to ∼1–10 kpc linear
sizes at the redshift of our sample galaxies, is not sufficient to
detect many star-forming clumps in these galaxies in the form of
leaf structures. As we aim to measure the total FUV flux associ-
ated with our target galaxies, we are only interested in the largest
structure or trunk structure identified in the extracted images by
the astrodendro package. The shape of the trunk structure iden-
tified in the extracted image of a sample galaxy represents the
shape of the galaxy in the UV. The trunk structure identified for
the dwarf galaxy LEDA 1148477 is shown in Fig. 4.
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Fig. 4. Trunk structure (white boundary) of dwarf galaxy plotted on
background galaxy cutout; green coloured circular region signifies the
central region as defined in Section 3.2.

Based on the input parameters, the astrodendro identifies
structures in the extracted FUV images of our sample galaxies
and provides the position, area, and flux in the units of counts
per second (CPS, as the GALEX images are in units of CPS) of
all the identified structures. The CPS is converted to flux using
the calibration relations for the GALEX FUV filter as given in
Morrissey et al. (2007). The trunk structure, corresponding to
the entire galaxy, has the maximum area, and the flux of the trunk
structure is taken as the total FUV flux of the target galaxy. The
sky background is corrected using the corresponding FUV sky
background image taken from the GALEX MAST archive. The
flux corresponding to the sky is calculated by multiplying the
mean sky background value by the exact area of the trunk struc-
ture, and this flux is subtracted from the total FUV flux measured
from the galaxy. We then corrected the flux for the Galactic fore-
ground extinction (which accounts for the absorption and scatter-
ing of light by the interstellar dust within the Milky Way galaxy)
using the E(B−V) values provided by Schlegel et al. (1998) and
applying the calibration given by Schlafly & Finkbeiner (2011).
The extinction in FUV is given as, AFUV = RFUV × E(B−V)
and the RFUV value is taken as 8.06 (Bianchi 2011). We note
that the RFUV values for low-mass galaxies can deviate from the
assumed value of the Milky Way, reaching up to approximately
1.5 times higher (Bianchi 2011). The estimated total flux, cor-
rected for the sky background and Galactic extinction, is further
used to calculate the SFR of the galaxy. This flux is not corrected
for the internal extinction and hence provides the lower limit.

3.3. Estimation of SFR

The current/instantaneous SFR of a galaxy is proportional to
the FUV emission by the young stars. Assuming that the SFR
is approximately constant over the past 100 Myr, the observed
FUV flux in star-forming galaxies serves as a direct indicator
of current star formation activity (Kennicutt 1998; Madau et al.
1998). To estimate the current SFR of our sample galaxies, we
used the equation given by Murphy et al. (2011) for the GALEX
FUV band.

SFRFUV (M� yr−1) = 4.42 × 10−44LFUV (1)

Murphy et al. (2011) derived this relation using spectra gen-
erated by Starburst99 (Leitherer et al. 1999) models, assuming
instantaneous star formation, solar metallicity, and a Kroupa
(Kroupa 2001) IMF (with a slope of −1.3 and −2.3 for stel-
lar masses between 0.1−0.5 M� and 0.5−100 M� respectively),
and by convolving the spectra with the GALEX transmis-
sion curves. The calibration constant used in the relation can
vary by up to a factor of ∼1.5 depending on stellar metal-
licity (at lower metallicities the UV luminosity increases;
Bicker & Fritze-v. Alvensleben 2005), and we note that it can
affect the absolute SFR values of our sample dwarf galaxies.
However, similar mass galaxies are expected to have similar
metallicity values. Therefore, our final results based on the com-
parison of the SFR between the post-merger and non-interacting
galaxies in the same stellar mass range are not expected to be
significantly affected by the choice of calibration constant. The
FUV luminosity (LFUV ) of our sample galaxies is calculated
using the relation

LFUV (erg s−1) = 4πD2 × Flux(erg s−1 cm−2) (2)

where D is the distance to the target dwarfs and is calculated
using the spectroscopic redshift values adopted from the GAMA
and SDSS spectroscopic database.

As discussed in Section 3.2, the GALEX FUV images’
spatial resolution is insufficient to detect multiple star-forming
regions in our target galaxies. Hence, we cannot study the effect
of interactions on the spatial distribution of star formation in our
sample galaxies. However, to understand the nature of star for-
mation in the central and outer regions of these target galaxies,
we estimated the SFR in the central (defined by a circle cor-
responding to a 3′′ radius) and the region outside it. The cen-
tral 3′′ radius is defined based on the spatial resolution of the
GALEX image. This chosen size also allows us to make a com-
parison between our results (see the discussion in Section 5) and
those of Kado-Fong et al. (2020), who showed an increased SF
activity in the central regions of these post-merger dwarfs, based
on the SDSS fiber (which is 3′′ in diameter) spectra.

3.4. Automated analysis of our sample dwarf galaxies

As discussed earlier, due to the large sample size (with an initial
sample of 6875 galaxies) we automated the entire process using
a single Python-based code. This process includes searching and
downloading the highest exposure GALEX FUV images con-
taining our target galaxies from the MAST archive, extracting
the sample galaxy region, identifying the biggest trunk struc-
ture and estimating the total observed FUV flux of the sample
galaxies using the astrodendro package. The code also performs
background sky subtraction and foreground extinction correc-
tion, followed by the estimation of FUV luminosities. Finally,
the total SFR for each galaxy, along with separate SFRs for
the central and outer regions, were computed. The input to the
code is the RA and Dec of the target galaxies. All the final
estimated parameters of a total of 6155 (194 post-merger and
5961 non-interacting) dwarf galaxies are saved in the output file.
The results based on these parameters are presented in the next
section.

4. Results

We estimated the instantaneous SFR of 6155 dwarf galaxies
spanning a mass range of (107−109.6 M�) and a redshift range
of 0.01–0.12. This sample of dwarfs contains 194 post-merger
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Fig. 5. SFR versus stellar mass with density contours plotted over it
for non-interacting dwarfs, while individual scatter points denote post-
merger dwarfs. The figure indicates that post-merger dwarfs tend to
exhibit slightly elevated SFRs compared to their non-interacting coun-
terparts at a given stellar mass.

(which show tidal features around them in the deep optical
images) and 5961 non-interacting dwarf galaxies. To investi-
gate the impact of interactions on the star formation properties
of dwarf galaxies, we compared the estimated SFR of the post-
merger and non-interacting samples of dwarf galaxies in similar
mass and redshift bins. We also compared the SFR in the cen-
tral region (corresponding to a 3′′ radius circular region) and the
outer region of these galaxies. The specific SFR (sSFR, which
is SFR/stellar mass of the galaxy) of the post-merger and non-
interacting samples are also compared, as a function of redshift.

4.1. SFR

The star-forming sequence (SFR vs. stellar mass) of galaxies
is a key observational tool for understanding the assembly pro-
cess and evolution of galaxies. Fig. 5 shows the star formation
sequence of our sample galaxies. The background shows the
log(SFR) versus log(stellar mass) for the non-interacting sam-
ple, as a density plot. The post-merger galaxies are overplotted as
star symbols. As expected, the SFR of both the post-merger and
non-interacting samples increases as a function of stellar mass.
We performed a weighted least-squares (WLS) linear fit. The fits
were applied separately to the post-merger and non-interacting
dwarf-galaxy samples. The equations for the best-fit lines for the
post-merger (Eq. (3)) and non-interacting (Eq. (4)) samples are
given below:

log(SFR) = (0.709 ± 0.055) log(M∗) + (−7.724 ± 0.500) (3)
log(SFR) = (0.651 ± 0.012) log(M∗) + (−7.222 ± 0.114). (4)

Though the fit indicates a slightly steeper slope and lower inter-
cept for post-merger galaxies, both these values are similar
(within errors) to those obtained for the non-interacting sample.
The best-fit line corresponding to the non-interacting galaxies
and ± rms (0.447 dex) lines are shown in Fig. 5 as red and dot-
ted green lines, respectively. Similarly, the best-fit and the rms
(0.445 dex) lines for the post-merger galaxies are shown as blue
and dotted black lines.

The SFR of galaxies increases not only as a function of their
stellar mass but also as a function of redshift. Hence, to make
a meaningful comparison between the SFR of the post-merger
and non-interacting dwarfs, we constructed a control sample
simultaneously matched in stellar mass and redshift. For each

post-merger dwarf, we selected control counterparts from the
non-interacting population within the mass–redshift parameter
space, ensuring no replacement and iteratively identifying the
next-best matches. To ensure statistical consistency, we ran a
Kolmogorov–Smirnov (KS) test between the post-merger and
control samples, setting a criterion that the KS probability is
greater than a 30% level (e.g., Ellison et al. 2008, 2011). We
aimed to find a match for a maximum of five control non-
interacting counterparts for each post-merger dwarf. Eight post-
merger dwarfs did not yield the required number of matched
control dwarfs under our selection criterion. We relaxed the KS
probability threshold to 25% for those cases to obtain the cor-
responding matched control dwarfs. Eventually, we compared a
sample of 194 post-merger dwarf galaxies with a unique con-
trol sample of 970 non-interacting dwarfs, which were selected
based on a KS probability threshold. The corresponding distri-
butions of the post-merger and control samples are presented in
Fig. 6.

To quantify the effect of mergers on SFR, we calculated the
logarithmic ratio between the SFR of each post-merger system
and the median SFR of its matched control sample. On a log-
arithmic scale, this ratio is the offset in log(SFR) between a
post-merger galaxy and the median of its corresponding con-
trol sample. The upper left panel of Fig. 7 shows the distribu-
tion of this offset for our sample of 194 post-merger galaxies.
Though the ratio/offset has a range of −2 to +2 dex (about 100
times suppression/enhancement), indicating both enhancement
and suppression of star formation in these recent merger galax-
ies, around 67% of the sample (130 galaxies) shows an offset
greater than zero, indicating that most of the sample galaxies
show an enhancement in SFR. The median offset (enhancement)
of the sample is 0.24 dex (1.73), indicating an ∼70% increase
in the SFR of recent merger galaxies compared to their non-
interacting counterparts. Out of 130 galaxies that show SFR
enhancement, 66%, 30%, and 13% show a twofold, fivefold,
and tenfold enhancement in SFR, respectively. We only checked
these factors further for those 86 galaxies that show tidal features
in the visual classification. As they are identified via a visual
classification, they represent the galaxies with strong features
from the recent major-merger event. The upper right panel of
Fig. 7 shows the SFR offset distribution of 86 post-merger sam-
ple galaxies. The range of offset (−1 to +1 dex) is narrower than
that observed in the total sample. However, the median enhance-
ment value remains comparable at 0.23 dex (a factor of 1.69).
Among the visually identified dwarf galaxies, approximately
71% exhibit enhanced star formation. Specifically, within a sub-
sample of 61 dwarfs, 57%, 24%, and 5% show enhancements in
SFR by factors of two, five, and ten, respectively.

We find that there is an overall enhancement of ∼1.7 times
in the SFR of post-merger dwarf galaxies, identified through
visual classification and/or an automated detection algorithm,
relative to their non-interacting control counterparts. The sam-
ple of post-merger galaxies (∼33%) that show suppression (off-
set < 0) of star formation might be at a late merger stage, where
the quenching of star formation can happen as seen in mas-
sive galaxies (Ellison et al. 2024 and Ferreira et al. 2025), and/or
affected by secular effects. However, the quenching of star for-
mation in the post-merger regime of dwarf galaxies is not well
understood.

4.2. Spatial Distribution of Star formation

As discussed earlier, to understand the effect of interactions on
the spatial distribution of star formation, we compared the SFR

A222, page 7 of 14



Chauhan, R., et al.: A&A, 702, A222 (2025)

7.0 7.5 8.0 8.5 9.0 9.5
Stellar Mass (logM*/M )

0.0

0.2

0.4

0.6

0.8

1.0

Fr
ac

tio
n 

of
 G

al
ax

ie
s

Post-merger dwarfs
Non-Interacting dwarfs

0.02 0.04 0.06 0.08 0.10 0.12
Redshift (z)

0.0

0.2

0.4

0.6

0.8

1.0

Fr
ac

tio
n 

of
 G

al
ax

ie
s

Post-merger dwarfs
Non-Interacting dwarfs

Fig. 6. Histogram showing distribution of post-merger and non-interacting control dwarfs corresponding to stellar mass (left) and redshift (right).
Post-merger galaxies are shown with blue solid lines, while non-interacting dwarfs are shown with orange dashed lines.

in the central (within an aperture with a 3′′ radius) and outer
(outside of the 3′′ radius aperture) regions of the post-merger
sample and their non-interacting control counterparts. The lower
panels of Fig. 7 show the distribution of SFR offset in the cen-
tral and outer regions of the post-merger sample. The lower left
and lower right sections show the distributions for the total (194)
and only visually identified (86) sample of post-merger galaxies.
The plots suggest that there is a similar SFR enhancement in the
central and outer regions of the post-merger dwarfs. We further
quantify the level of SFR enhancement in the post-merger dwarf
galaxy population, finding that the SFR is elevated by factors of
1.40 and 1.63 in the central and outer regions, respectively. For
the visually identified sub-sample, the central and outer enhance-
ment factors are 1.91 and 1.58, respectively. These results indi-
cate that the enhancement is not confined to the galactic centre
but is instead distributed broadly throughout the galaxy, suggest-
ing a global response to star formation resulting from interac-
tions.

Moreover, we also investigated the potential dependence of
SFR enhancement within different stellar mass bins of 108−9 M�
and 109−9.6 M� in the central, outer, and overall regions of post-
merger dwarf galaxies relative to the non-interacting control
sample. The corresponding plots illustrating the SFR enhance-
ment across two stellar mass bins are presented in the appendix
in Fig. A.1. However, no significant variation in the enhance-
ment factors (for the total, central and outer) is observed between
the two stellar mass bins. These results suggest that interactions
among dwarf galaxies can, overall, enhance the star formation
activity, while the enhancement in SFR is largely independent of
their stellar mass. As the number of galaxies in the mass range
of 107−8 M� is smaller, we did not perform a similar analysis for
that mass bin.

4.3. Specific SFR

In this sub-section, we analyse the variation of the Specific SFR
of our sample of dwarf galaxies as a function of redshift. The
left panel of Fig. 8 shows the variation of sSFR as a function of
redshift for both post-merger dwarfs and their non-interacting
control counterparts. It demonstrates that post-merger galax-
ies consistently exhibit higher sSFR values than non-interacting
dwarfs across all redshift bins. The right panel of Fig. 8 illus-
trates the offset between the sSFR for post-merger and non-

interacting control sample (log(∆sSFR) = log(sSFRpost−merger) −
log(sSFRnon−interacting)) as a function of redshift. Notably, this off-
set remains above the log(∆sSFR) = 0 line, indicating a system-
atic elevation in post-merger systems relative to matched con-
trols, throughout the redshift range. However, given the rela-
tively narrow redshift interval probed, it is unclear whether this
enhancement is a global trend. Additionally, the left panel shows
that the sSFR remains nearly constant up to z ≈ 0.08 for both
samples, with a mild increase observed at higher redshifts for
post-merger galaxies. On the other hand, the non-interacting
dwarfs display more fluctuations beyond z > 0.08. These
observed features might be due to the smaller sample size and the
incompleteness of the sample at higher redshifts, as discussed in
Sections 3.1 and 5.

5. Discussion

The process of star formation within galaxies is crucial for
transforming gas into stars, significantly influencing the evolu-
tionary stages of galaxies. However, the effect of dwarf-dwarf
interactions on their star formation properties remains poorly
understood. The significance of interactions and star formation
in galaxy growth changes depending on stellar mass and red-
shift. A galaxy’s stellar mass is strongly correlated with its kine-
matical and morphological properties (Bundy et al. 2005 and
Boissier et al. 2010) and linked to the characteristics of its stel-
lar populations and interstellar medium (ISM), such as through
the mass–metallicity relation (Tremonti et al. 2004). Therefore,
accurately estimating the SFR and relating it to stellar mass is
essential to study a wide range of galaxies, particularly to investi-
gate the evolutionary trajectories of these systems. Star-forming
galaxies are generally expected to follow a tight relationship
with M∗ ∝ SFR, which evolves gradually with redshift. This
has been explored both observationally (e.g. Daddi et al. 2007
and Elbaz et al. 2007) and theoretically (e.g. Davé et al. 2006
and Finlator et al. 2007) and is known as the star-forming main
sequence (SFMS).

By studying the evolution of the SFMS over cosmic time,
we can trace the pathways through which galaxies have evolved.
Galaxies that lie above the main sequence are typically known
to be undergoing interactions or mergers, which perturb the
gas and trigger an increase in their SFR. Our sample of post-
merger dwarfs is distributed uniformly along the SFMS, exhibit-
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Fig. 7. Plots comparing difference in SFR (log(∆SFR) = logSFRpost−merger − logSFRnon−interacting) of post-merger with respect to non-interacting
control dwarfs. Left panel: Histogram distribution of SFR offset for the entire galaxy and its central and outer regions. Right panel: Histogram
distribution of SFR offsets for visually identified dwarf galaxy sample and its central and outer regions.

ing SFRs comparable to those of their non-interacting coun-
terparts across a similar stellar mass range. This indicates that
our sample is not dominated by starburst or quenched sys-
tems as a result of the merger. Although dwarf mergers are
found on an elevated main sequence, exhibiting higher SFRs
for a given stellar mass (Stierwalt et al. 2017), similar to their
more massive counterparts. Low-mass galaxies typically expe-
rience more quiescent phases than their more massive counter-
parts, up to an average of 2.8 times throughout their lifespan.
However, these quiescent phases are typically shorter, lasting
only 1.49 billion years (Houston et al. 2023) on average. The
findings of McGaugh et al. 2017 suggest LSB dwarfs exhibit
a steep slope of (1.04 ± 0.06), while Kurczynski et al. (2018)
reported a slope near unity for dwarfs in the redshift range
0.5 < z < 3. Subramanian et al. (2024) found a slope of 0.62
and an intercept of −7.4 for the SFMS of isolated dwarf
galaxies (22 interacting and 36 non-interacting within a mass
range of 106–109 M�) in the Lynx Cancer Void. They also
found that both the interacting and non-interacting samples
share similar SFMSs. Our analysis yields similar values for the
slopes and intercepts. Amrutha et al. (2024) used the mass and
SFR of star-forming clumps in 16 star-forming dwarf galax-
ies (stellar mass < 109 M�), and reported a slope of 0.899 ±
0.087 and an intercept of –8.59 ± 0.75 for star-forming dwarf
galaxies. The mass of the star-forming clumps ranges from

103–106 M�, and hence this relation traces the lower mass
regime.

Renzini & Peng (2015) focused on the massive star-forming
galaxies within the spectroscopic redshift range 0.02 < z <
0.085, and reported a slope of 0.76 and an intercept of –7.64
values that closely align with those derived from our sample.
Consistent results have also been reported by other studies, such
as Whitaker et al. (2012) and Cano-Díaz et al. (2016), which,
although primarily targeting more massive systems, cover a
broader stellar mass range and span redshift ranges comparable
to those of our dataset.

Our study found that star formation triggered as a result
of coalescence approximately doubles the rate of stellar mass
growth, relative to a sample of matched control non-interacting
counterparts. A study by Knapen et al. (2015) took a sample of
nearly 1500 galaxies having M∗ ∼ 108−11 M� and lying within
distance of ∼45 Mpc. They found out that both SFR and sSFR
(discussed in 4.2) are enhanced in interacting galaxies. Although
their sample covers a larger range of stellar mass, the sam-
ple consists of dwarfs within M∗ of 108−10 M�. The enhance-
ment was moderate and increased with the degree of interaction,
reaching up to maximum enhancement by a factor of 1.9 times
for the highest degree of interaction (mergers). Pearson et al.
(2019) demonstrated that galaxy mergers do have an impact
on the SFR of the interacting systems, although the effect is
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Fig. 8. Left panel: sSFR-versus-redshift plot showing higher median sSFR for the post-merger dwarfs, and a mild increasing trend beyond z ∼
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corresponding non-interacting control dwarfs, as a function of redshift. The red dotted line denotes log(∆sSFR) = 0. This plot demonstrates an
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relatively modest, with a typical enhancement factor of approxi-
mately 1.2. Studies based on the observations of massive galax-
ies (Ellison et al. 2013; Bickley et al. 2022; Ferreira et al. 2025)
and those based on simulations by Hani et al. (2020) report
that star formation in post-merger galaxies is found to be ele-
vated. These studies find that post-merger systems exhibit SFRs
approximately twice as high as those of control galaxies matched
in stellar mass and redshift. Our results based on post-merger
dwarf galaxies are in agreement with the previous studies.

The stage and nature of galaxy interactions, whether major
or minor mergers or non-merger interactions, can influence the
SFR. Major galaxy mergers, in particular, are known to trigger
intense nuclear starbursts (Mihos & Hernquist 1994; Springel
2000; Cox et al. 2006). However, Di Matteo et al. (2007) argue
that mergers do not always lead to starbursts, and galaxy inter-
actions alone are not sufficient for efficiently converting large
amounts of gas into new stars. Instantaneous SFRs do not
provide the complete picture of star formation throughout the
merger sequence. The peak of the SFR typically occurs in the
later stages of a galaxy merger. In contrast, during the ini-
tial peri-centre passage, the increase in SFR is relatively mod-
est (Di Matteo et al. 2007), reaching only 4–5 times the rate
observed in isolated ones. The findings of Kaviraj et al. (2015)
also align with the prevailing view of current theoretical litera-
ture, suggesting that major mergers play a comparatively weaker
role than minor mergers in shaping galaxy properties such as
mass, size, and population gradients at early cosmic epochs
(Oser et al. 2011; Romano-Díaz et al. 2014; Hirschmann et al.
2016). In the dwarf regime, mergers lead to a moderate increase
in star formation by a factor of 3–4 at z = 1, while non-merger
interactions result in a smaller enhancement of approximately
a factor of two (Martin et al. 2021). Our post-merger galaxies
are suggested to be the result of a recent major-merger event
(Kado-Fong et al. 2020).

Though the median SFR offset observed in our sample of
post-merger dwarf galaxies, compared to their non-interacting
control sample, is broadly consistent with that of an over-
all enhancement, the histogram reveals a wide distribution in
enhancement values, ranging from approximately −2 to +2 dex.
This indicates that our post-merger sample likely comprises a
mix of quenched and starbursting dwarfs. Observational studies

have shown that the duration of interaction-induced star forma-
tion can span several hundred million years (Barton et al. 2000;
Knapen & James 2009; Woods et al. 2010), while numerical
simulations suggest that the most intense starburst activity typ-
ically occurs near the time of coalescence (Mihos & Hernquist
1996; Cox et al. 2006; Di Matteo et al. 2007; Montuori et al.
2010). Since the selection of our post-merger sample is based
on the detection of tidal features, potentially originating from
recent or post-merger dwarf galaxies, these features can persist
for up to ∼1 Gyr; our sample may consist of galaxies in dif-
ferent stages of the post-merger regime. Ferreira et al. (2025)
showed that SFR in massive galaxy mergers can be elevated by
a factor of two relatively to matched control samples. Using the
Multi-Model Merger Identifier (MUMMI; Ferreira et al. 2024)
neural-network-ensemble, the authors were able to predict the
time since coalescence for their sample galaxy. They found that
the SFR enhancement persists for at least 500 Myr following
coalescence, after which it declines rapidly over the subsequent
500 Myr, eventually returning to baseline levels and transitioning
into a quenching phase. Among the 130 galaxies in our sample,
there is an enhancement in the SFR. Out of the total 194 galax-
ies, we find that 44%, 20%, and 9% exhibit SFR enhancement
by factors of at least two, five, and ten, respectively, which may
be the result of equal mass mergers. These starburst fractions
are comparable with the findings of Di Matteo et al. (2008), who
reported that strong starbursts with SFR enhancement factors of
at least five are relatively rare, occurring in approximately 15%
of major galaxy interactions and mergers. 33% of the galaxies in
our post-merger dwarf sample are quenched. These systems may
represent a more advanced stage of the post-merger evolutionary
sequence, wherein quenching processes such as the depletion of
cold gas are likely driven by mechanisms such as tidal stripping
during interactions. Since dwarfs have a shallower gravitational
potential compared to massive galaxies, cold gas (which is the
fuel for star formation) may be removed from either or both
galaxies during close encounters and might contribute to quench-
ing. This gas removal can significantly suppress star formation
activity. Additionally, AGN feedback may also contribute to
the quenching of star formation in these dwarfs (Sharma et al.
2023), as observed in more massive systems. However, we do
not have estimates of time after the merger of these dwarf
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systems. Another possibility is that the morphological features
seen in these quenched dwarfs might be associated with minor
mergers or the coalescence of low-mass satellite galaxies. As
these systems are isolated (no massive galaxies within a volume
of 1 Mpc3), environmental effects such as ram-pressure stripping
or strangulation/starvation (Wheeler et al. 2014) are unlikely to
contribute to the suppression of star formation in these systems.

In this study, we explored the effect of dwarf mergers on
the spatial distribution of star formation. We compared the star
formation in the inner (3′′ radius circular region centred on the
galaxy centre) and outer (outside the 3′′ radius circular region)
of our post-merger sample with the control sample. We observed
FUV emission across the whole galaxy. In 67% of the sample,
which shows enhancement in the total SFR compared to the con-
trol sample, the SFR enhancement in the inner and outer regions
is found to be similar. This suggests that the merger-triggered
star formation in dwarf galaxies is not confined to the central
regions, but it also triggers star formation across the galaxy. This
is in contrast to what is observed in massive galaxies, where
the bulk of the interaction-triggered star formation is found to
be centrally concentrated. In both the pre-coalescence and post-
merger phase of massive galaxies, the SFR enhancement in the
outer regions is found to be significantly less compared to the
central enhancement (Ellison et al. 2013). Our result is consis-
tent with the study by Privon et al. (2017), which showed evi-
dence of widespread and clumpy star formation in the dwarf
galaxy pair dm1647+21 and suggested that star formation in
dwarf-dwarf mergers is driven by large-scale ISM compression
rather than the gas condensation within the central regions.

Our result also appears to be consistent with a recent study
(Lazar et al. 2024) of 211 dwarfs (with a stellar mass range of
108M� < M∗ < 109.5M� and a redshift range of z < 0.08),
which found that interacting sample members are bluer com-
pared to their non-interacting counterparts at all radii. How-
ever, they found that the most pronounced blueward offset is
in the central regions (<0.5× effective radius, Re), and hence,
the star formation enhancement is largest in the central regions.
Sun et al. (2020) found an average SFR enhancement of 1.75 ±
0.95 in the central regions of low-mass galaxies (8 ≤ logM∗/M�
≤ 10). Additionally, they observed average SFR enhancement of
f∆S F = 1.30 ± 0.61, 1.23 ± 0.60 and 0.71 ± 0.34 in the inner
(0–0.5 Re), middle (0.5–1.0 Re) and outer (1.0–1.5 Re) radial
bins respectively, suggesting a radially decreasing trend of SFR
enhancement in these galaxies. Our sample does not show a sig-
nificant difference in the SFR enhancement in the inner and outer
regions. However, due to the resolution limitations (∼1–10 kpc)
at the redshifts of our sample, we are unable to resolve our sam-
ple dwarf galaxies into distinct radial bins or to localise specific
star-forming regions within them. Future high-spatial-resolution
UV observations and/or optical IFU observations of our sample
galaxies will help us to better understand the spatial distribution
of star formation. We note that our sample of interacting galax-
ies is representative of the post-merger sample, and most of the
previous studies of dwarf-dwarf interactions are on pairs (e.g.
Sun et al. 2020). So, the observed differences in the spatial vari-
ation of SFR enhancement could be due to the differences in the
stage of interaction of the sample dwarf galaxies.

At every stellar mass, the growth rate due to star forma-
tion increases sharply with higher redshift. sSFRs decrease with
increasing stellar mass, a trend that holds not only at z = 0 but
also at higher redshifts (Guo 2009). Based on the findings of
Sawala et al. (2010), it can be concluded that star formation
occurs with slightly higher efficiency at high redshifts. Several
feedback mechanisms could be responsible, such as feedback

from supernovae (SNe), which are effective in expelling gas
from the shallow potential wells of star-forming dwarfs. This
process plays a crucial role in regulating star formation, particu-
larly up to redshift z = 6. The variation of the sSFR with respect
to redshift suggests a direct correlation between the two. Hidalgo
(2017) investigated the mass-metallicity relation and its evolu-
tion with redshift for local dwarf galaxies, finding no significant
correlation between the mass-metallicity relation and redshift.
However, when SFR was included as an additional parameter,
they observed a clear dependence: the coefficient for stellar mass
decreased with increasing redshift. In contrast, the coefficient for
the SFR remained nearly constant. In our study, we found that
the sSFR at all redshift bins is higher for post-merger galaxies
compared to their control sample of non-interacting galaxies. We
also found a mild indication for an evolution (above a redshift of
0.08) of sSFR with redshift for post-merger galaxies, whereas
the variation was comparatively greater for the non-interacting
systems. We note that these observed variations/trends might be
due to the smaller sample size and the incompleteness of the
sample at redshifts above 0.08. At higher redshifts, the detec-
tion of faint tidal features becomes more challenging, resulting
in fewer identified post-merger dwarfs in this regime. The post-
merger systems that are detected at higher redshifts are likely
the outcome of advanced major mergers, which tend to dis-
play more prominent features. Therefore, these detected post-
mergers are expected to have elevated sSFRs relative to their
matched non-interacting counterparts. This selection effect may
contribute to the redshift evolution observed in Fig. 8. However,
there are studies that suggest the evolution of sSFR as a func-
tion of redshift at lower redshifts. Patton et al. (2020) examined
sSFR enhancement in massive galaxies over the z < 1 redshift
range. Their study found no significant evolution in the mean
sSFR enhancement with redshift within this range. However,
when dividing their sample into five equally spaced redshift bins,
they observed a general increase in the mean sSFR with increas-
ing redshift. Another recent study by Kado-Fong et al. (2024b)
explored the low redshift evolution of SFMSs in low-mass galax-
ies and concluded that there is a significant evolution in the
SFMS over the last ∼2.5 Gyr (redshift range of 0.05 – 0.21).
A detailed study of a more complete sample of post-merger and
non-interacting samples in the local Universe will provide more
insights into the evolution of sSFR as a function of redshift at
lower redshifts.

6. Summary

Dwarf galaxies constitute the most prominent population of
galaxies across all redshifts. Therefore, the majority of merg-
ers are expected among them, but the impact of mergers among
dwarfs is not well explored. In this particular study, we per-
formed UV analysis for a sample of 6155 (194 post-mergers
with tidal features, and 5961 non-interacting) dwarf galaxies
within stellar mass range (107–109.6 M�) and redshift range
(0.00–0.12) using FUV imaging from the GALEX mission. This
sample is taken from the study of Kado-Fong et al. (2020), who
identified recent major-merger dwarf galaxies using deep opti-
cal images from the HSC-SSP. We estimated the instantaneous
SFR for our sample dwarfs using FUV luminosity by develop-
ing an automated Python code. The post-merger and the non-
interacting sample share a similar SFMS, indicating that the
post-merger galaxies are not dominated by either starburst galax-
ies or quenched galaxies.

To find the effect of mergers on star formation, we estimated
the difference in log(SFR) between a post-merger galaxy and the
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median of its corresponding control sample (5 galaxies per post-
merger galaxy, matched in stellar mass and redshift). The off-
set in our sample has a range from −2 to +2 dex (about 100
times suppression/enhancement), indicating both enhancement
and suppression of star formation in these recent merger galax-
ies. Around 67% of the sample galaxies (130) show an enhance-
ment in SFR. The median offset (enhancement) of the sample is
0.24 dex (1.73 times), indicating an ∼70% increase in the SFR of
recent merger galaxies compared to their non-interacting coun-
terparts. Out of the 194 post-merger samples, around 44%, 20%,
and 9% show twofold, fivefold, and tenfold enhancements in
SFR, respectively. On average, we found a moderate enhance-
ment in the median SFR of the post-merger sample, compared
to that of the non-interacting control dwarfs, by a factor of
nearly two. This factor is similar to the average enhancement
factor observed in post-merger massive galaxies. However, we
observed widespread star formation across the sample of dwarf
galaxies. Star formation is found to be enhanced in both the cen-
tral (6′′ diameter region at the centre) and outer regions of the
post-merger galaxies compared to their non-interacting counter-
parts, and the factor of enhancement is found to be similar. This
is in contrast with what is observed in massive galaxies, where
the merger-triggered star formation is observed to be more sig-
nificant in the central regions. While investigating the poten-
tial dependence of SFR enhancement on stellar mass, no sig-
nificant variation in enhancement was observed. Additionally,
we found that in a given small range of redshift, post-merger
dwarfs exhibit a higher median-specific SFR compared to their
non-interacting counterparts. About 33% of the galaxies in our
post-merger dwarf sample are quenched. These galaxies could
be at a later stage of the post-merger regime, where quenching
can happen, as observed in massive galaxies. This study sug-
gests that dwarf-dwarf mergers can affect star formation in the
local Universe. A more detailed study of post-merger dwarfs is
required to better understand their impact on galaxy evolution.

This study contains a sample spanning a wide range of stel-
lar mass (107–109.6 M�) but we did not have enough post-
merger dwarfs within the stellar mass range of 107−108 M�.
Therefore, an extensive range of the lower end of the low-
mass regime 106 M�−108 M�, at different phases of interactions,
remains unexplored. In the future, we plan to expand our study to
include a larger sample of dwarfs with stellar mass ranging from
106 M�−108 M� and covering various stages of interactions such
as mergers, fly-bys, interacting pairs, and so on. This will allow
us to better understand the impact of these interactions on their
star formation. Additionally, future high-resolution UV observa-
tions with deeper sensitivity will enhance our understanding of
how dwarf-dwarf interactions influence the spatial distribution
of star-forming clumps.
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Appendix A: SFR Enhancement as a function of stellar mass
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Fig. A.1. The plots comparing the difference in the SFR (log(∆SFR) = logSFRpost−merger - logSFRnon−interacting) of the post-merger concerning their
non-interacting control dwarfs. Left panel: This figure shows the histogram distribution of SFR offset for the entire galaxy, central, and outer
regions for those dwarfs spanning a stellar mass range of 108 − 109 M�. Right panel: This figure shows the histogram distribution of SFR offset for
the visually identified dwarf galaxy sample, central and outer regions within a stellar mass range of 109 − 109.6 M�.
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