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Method of Infrared Emission

The violent explosions of supernovae provide vast amounts of dust to the
interstellar medium(ISM). As they produce dust, they also destroy the
surrounding interstellar medium. Therefore, the determination of the mass of
supernova remnant(SNR) dust is an important content. There are two ways to
estimate the SNR’s mass. Firstly, the mass of SNR can be estimated by fitting
the observational spectral energy distribution(SED) by the existing dust model.
Second, the mass of SNR can also be estimated by constructing 3D extinction
maps. The advantages and disadvantages of the two methods can be
complementary, so the mass of SNR can be estimated and the results of two
ways can be compared.

BACKGROUND

The data of Infrared images 
• WISE

3.4, 4.6, 12, 22 µm
• AKARI

65, 90, 140, 160 µm
• IRAS

12, 25, 60, 100 µm
• Planck

350, 550, 850, 1380 µm
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Circle of SNR & background annulus
• G156.2+5.7

center/inner/outer circle radii: 63%, 76.8%, 94.8%
• G109.1-1.0 

center/inner/outer circle radii: 18.6%, 21.6%, 27.6%
• G93.7-0.2 

center/inner/outer circle radii: 40.2%, 48%, 60.6%
• G166.0+4.3

center/inner/outer ellipses width & height: 
81% & 51%; 95.4% & 60%; 114.6% & 72%
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1. 6C：mass of the warm dust

2. 6O：mass of the cold dust
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5. =3 <, > : Planck function
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Method of Extinction
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Figure 2: The SED fitting of G109.1-1.0, G156.2+5.7, G166.0+4.3
and G93.7-0.2 with measurements by WISE, AKARI, IRAS and
Planck. The black solid line represents the sum of two dust
components and synchrotron emission (bule dotted line), the best
fitted warm and cold dust components are shown by pink and brown
dashed lines, respectively.

• The dust mass is estimated to be about 101 6⨀(G109.1-1.0), 152 6⨀(G156.2+5.7), 77 6⨀(G166.0+4.3) and 445 6⨀(G93.7-0.2), from fitting the spectral energy distribution in the infrared bands 
observed by WISE, IRAS, AKARI, and Planck.

• The extinction caused by the SNR is determined by identifying the extinction jump in the correct distance range. 
• The dust mass is estimated approximately 109 6⨀(G109.1-1.0), 118 6⨀(G156.2+5.7), 94 6⨀(G166.0+4.3) and 124 6⨀(G93.7-0.2) with the help of the extinction maps provided by the Bayestar.
• The dust mass from infrared emission is different from that from extinction in the same SNR. Therefore, reliable results require a comparison of both methods.
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Figure 1: The multiband images of G156.2+5.7 at
R.A. = 04ó58ò40ô, +51°50%00" in the WISE(first low),
AKARI(second raw), IRAS(third raw), Planck(fourth
raw). The yellow solid circle marks the center with a
radius of 63’, and the yellow dashed circles indicate
the background annulus with inner and outer radii of
76.8’ and 94.8’ respectively. Each image is displayed
at its original resolution and pixel size.

Results

The example in multiband images 

The  mass and  temperature of SNRs

The area of the SNR is calculated with the distance listed in 
the Table below, and the aperture size showed with yellow 
circle/ellipse in Figure 3.

Extinction jumps 

The extinction distance/average úù/mass of SNRs

Figure 3: The infrared images in the IRAS 25 µm and color excess E(B-V) vs distance images of G109.1-1.0 ; , G156.2+5.7 
û , G166.0+4.3 X , G93.7-0.2 S . The distance is extracted from the 3D extinction map of Green et al (2018). The images of 

the four SNRs are overlaid with the contours of the 25 μm images, and the yellow solid circles/ellipses indicate the photometry 
aperture at the respective sizes of the SNRs. Clump points are marked with black triangles in the images. The lines in various 
colors correspond to those markers in the infrared images. The vertical gray areas indicate the extinction jumps toward the 
SNRs within the distance range.

Results of SED of four SNRs
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The data of Extinction: 
The dust maps are retrieved by the BayestarQuery function in 
the Python package dustmaps.
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