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Abstract
Studies of populations of supernova remnants (SNRs) in different galaxies provide a more representative picture of their importance for feedback and metal enrichment in a wide variety of
galactic environments. We present our results on the SNRs populations in a sample of nearby spiral galaxies (NGC 7793, NGC 55 ,NGC 45, NGC 1313), based on deep narrow-band Hα
and [S II] images. We find a total of 224 candidate SNRs. We derive the Hα and excitation distributions of the SNRs, both of which are proxies of the energy deposition on the galactic
interstellar medium (ISM). In our analysis we develop methods to account for selection effects that allow us to directly compare results between different galaxies. We also present a new,
efficient, diagnostic tool for identifying SNRs and measuring their shock velocities based on narrow-band imaging. Through the effective differentiation from H II regions this diagnostic
provides more complete samples of SNRs including those in later evolutionary phases with slower shocks.

Candidate SNRs in

nearby galaxies

The number of new candidate SNRs in
our sample of galaxies, observed in the
southern hemisphere.

Galaxies Candidate SNRs

NGC45 18

NGC55 21

NGC1313 29

NGC7793 156

Incompleteness map for NGC 7793

Fig. 1: Incompleteness map for the galaxy NGC 7793.

The two-dimensional completeness map of Fig.1 shows the fraction of SNRs that we are able to detect as function of their Hα and
[S II] flux. The circles are the candidate SNRs of NGC 7793. The dashed line is the [S II]/Hα = 0.4 line above which the detected sources
can be considered as SNRs according to the traditional diagnostic tool for the SNR photometric selection1. The color lines represent the
[S II]/Hα ratios corresponding to different shock velocities, based on shock models created by the MAPPINGS III code2,3,4. This 2D
incompleteness map allows us to assess the selection effects on the SNR populations. For example in lower fluxes we see a bias towards the
detection of SNRs with higher [S II]/Ha ratios.

Need for a better

diagnostic

In Fig.1 we see that there are also shock-
excited sources for [S II]/Hα ratios <
0.4. This means that there are slow-shock
SNRs that the 0.4 criterion does not take
into account. Fig.2 shows a histogram of
the [S II]/Hα ratio for HII regions and
shock-excited sources (SNRs), based on
MAPPINGS III models. We see a large
fraction of SNRs with [S II]/Hα < 0.4.
We also see that even for [S II]/Hα >
0.4 there is contamination by HII regions.
In order to minimize this contamination
we examine new diagnostic tools for SNR
identification.

Fig. 2: Distribution of SNRs and HII
regions for the [S II]/Hα ratio.

New Diagnostic Tools

Fig. 3: The [O I]/Hα-[OIII]/Hβ diagnostic. Red and green

points correspond to HII regions and SNRs respectively

and the black line shows the selection criterion.

Suggested tool for photometric selec-
tion: The [O I]/Hα ratio gives the lowest con-
tamination by HII regions.

Fig. 4: 1D [O I]/Hα diagnostics. Sources with [O I]/Hα >

0.017 (log([O I]/Hα) > -1.76) are considered as SNRs.

We present new 2D and 3D criteria that take into account 2 and 3 line ratios respec-
tively based on shock and starburst MAPPINGS III models in order to separate SNRs
from HII regions. We used SVM (Support Vector Machine) in order to construct the
most appropriate lines and surfaces that separate SNRs from HII regions. Below we
give the most efficient line-ratio combinations and the respective completeness (CP)
and contamination (CT).

The following animation shows the separating surface for the [S II]/Hα-[O I]/Hα-[O
III]/Hβ criterion. SNRs and HII regions are shown by the green and red circles
respectively.
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