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ABSTRACT

We carry out a systematic study of Galactic supernova remnants (SNRs) using the AKARI Far
Infrared Surveyor (FIS) survey data. The AKARI Infrared Astronomical Satellite observed the
whole sky using the four FIS bands covering 50 to 180 microns with ∼1 arcmin resolution. The all-
sky coverage with high-spatial resolution provides an unprecedented opportunity to study diffuse,
extended far-infrared (FIR) sources such as SNRs. We have searched for FIR counterparts to all
274 known Galactic SNRs, and investigate their FIR properties of identified SNRs. We report
preliminary results of the study.
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1. INTRODUCTION

The AKARI Far Infrared Surveyor (FIS) has performed
the all-sky survey in four far-infrared (FIR) wavelength
bands (N60, WIDE-S, WIDE-L, and N160). It covers
the spectral range from 50 to 180 micron, and the spa-
tial resolutions are 0′.7 for the N60 and WIDE-S bands,
and about 1′ for the WIDE-L and N160 bands (Kawada
et al. 2007). The scan area covers 99.1% of the sky.

In previous FIR studies of SNRs using the In-
frared Astronomical Satellite (IRAS) all-sky survey
data, Arendt et al. (1989) detected 30 out of 157 known
SNRs. Saken et al. (1992) also found 35 out of 161.
Their study had a limitation for the analysis of small
SNRs (<30′) because of low resolution. Additionally,
the longest wavelength band of 100 micron wavelength
was not enough to define the spectral energy distribu-
tions (SEDs) for the estimation of dust properties of
SNRs.

The AKARI FIS data (Version 1.0) can give impor-
tant information to understand the FIR properties of
SNRs; FIR is useful for studying the cold dust formed
during the process of supernova explosion (Sibthorpe et

al., 2010; Barlow et al., 2010), FIR emission from the
swept-up dust is the major coolant of an SNR and plays
a role in the SNR evolution (Dwek et al., 1987), and
FIR emission is enhanced when a SNR interacts with
dense interstellar medium (ISM) (Drain, 1981; Lee et
al., 2011).

In this proceeding paper we will show the prelimi-
nary results of our FIS survey of SNRs.

2. PRELIMINARY RESULTS

2.1. Detection Rate of FIR SNRs

We compare the 90 micron AKARI FIS images with
the radio continuum images in order to identify FIR
features associated with SNRs. The high-resolution of
AKARI enables us to reveal small-scale FIR features
that we have not seen before. According to our pre-
liminary results, 63 out of 274 SNRs show bright FIR
features.

2.2. FIR Bright SNR

Enhanced FIR emissions toward SNRs could be strong
evidence for a shocked dense region (Drain, 1981; Lee
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Fig. 1. AKARI FIS image of IC443 (G189.1+3.0).

The areas marked by circles are where the molecular-line

emission from shocked ambient cloud is prominent.

et al., 2011). Figure 1 shows the AKARI FIS images
of IC443 in the four FIR bands. The size of IC 443
is about 45′ corresponding to about 20 pc at a dis-
tance of 1.5 kpc (Fesen 1984). According to the multi-
wavelength studies, IC443 shows multiple shell struc-
tures interacting with the ISM (Braun & Strom, 1986;
Mufson et al., 1986). In CO observation, it shows broad
CO emission lines in the shocked regions (Snell et al.,
2005; Lee et al., 2012). We mark the prominent shocked
molecular regions in Figure 1. We can see that the
bright FIR emission shows spatial agreement with the
shocked molecular region. The enhanced FIR emission
can have several origins: the dust emission from the
inter-clump medium of shocked molecular clouds, the
dust emission in evaporating flows of molecular clouds
engulfed by hot gas, and the dust emission of nearby
molecular clouds illuminated by radiative shocks (Lee
et al., 2011). The AKARI FIS survey data will be very
useful for studying SNRs interacting with molecular
gas, providing information about both the gas and dust
components associated with the shock interactions.
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