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Abstract: In this work, through spectral energy distribution ( SED) fitting, we carry out spectral
modeling with the wavelength range from far-ultraviolet to far-infrared for the nearby early-type spiral
galaxy M81 (NGC 3031) on a spatially integrated and resolved basis. This pape is aimed at exploring
properties of stellar populations and interstellar dust in M81, as well as their spatial distributions. We
collected 27-band imaging data obtained from space and ground-based telescopes/surveys including
GALEX, swift, SDSS, 2MASS, WISE, Spitzer and Herschel, and unified all the images into the
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same spatial resolution. By SED fitting not only for M81 as a whole but also its individual pixels, we
obtained both global and local parameters relevant to stellar populations and interstellar dust. We find
that, M81 is an old galaxy with the mean age ~ 9.5 Gyr, a stellar mass of ~ 3.54 x 10" M ( solar
mass) , an instantaneous star formation rate (SFR) of ~ 0.29 M, /yr, and a luminosity of 4. 26 x
10" L, (solar luminosity). The inner area ( dominated by the bulge) of M81 contains the oldest stel-
lar population ~ 10 Gyr in the galaxy, with low SFR and a small amount of dust attenuation; the out-
er area ( dominated by the disk) with a mean age ~ 1 Gyr contains both young and old stars; the
youngest stars are ~ 400 Myr and mainly located in the spiral arms at large radii, with high SFR and
a large amount of dust attenuation. The spatial distribution map of these physical parameters provides
clues for the analysis of the formation and evolution history of M81. The bulge of M81 has been
formed by merger in the early universe, and then the disk structure has been produced by the subse-
quent accretion of the gas of the companion galaxy, while the spiral arm structure is the youngest sub-
structure which has been produced by the disturbance of the gravitational potential of the companion
galaxy to the disk. With analysis of the SEDs, we also find interstellar dust in M81 can be heated by
radiation from old stellar populations, which potentially induce uncertainties into SFR estimates from

far-infrared emission. In the next work, we will perform a morphological decomposition of M81 and

study stellar populations and interstellar dust in substructures of this galaxy.
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Table 1  Parameter statistics of all data used in this work
Telescope Filter Central O Pixel scale Resolution Photometric flux
wavelength( A) (arcsec/pixel ) FWHM (arcses ) (m]y)

GALEX FUV 1516 1.500 4.30 145.47 £6.70
Swift uvw2 1928 1.000 2.50 404.05 £11.16
Swift UvM2 2 246 1.000 2.50 276.97 £7.65

GALEX NUV 2267 1.500 5.30 251.12 £6.99
Swift UvVwl1 2 600 1.000 2.50 751.20 £20.76
SDSS u 3 551 0.396 1.30 1 454.90 +29. 10
SDSS g 4 686 0.396 1.30 4 826.90 +48.27
SDSS r 6 166 0.396 1.30 9438.72 +94.39
SDSS i 7 480 0.396 1.30 13 397.11 £133.97
SDSS z 8932 0.396 1.30 17 540.77 £175.41

2MASS J 12 000 1.000 2.00 22 188.98 +386.99

2MASS H 16 000 1.000 2.00 25 674.54 +501.46
2MASS Ks 22 000 1.000 2.00 20 820. 15 £393.48
WISE W1 34 000 1.375 6.10 11 664.98 +64.46

Spitzer TRAC-1 36 000 0.750 1.66 11 854.87 +237.10

Spitzer IRAC-2 45 000 0.750 1.72 7 093.28 +141.87
WISE w2 46 000 1.375 6.40 6 438.86 +41.52

Spitzer TRAC3 58 000 0. 600 1.88 7 596.10 £151.92

Spitzer TRAC4 80 000 0. 600 1.98 9764.76 +195.30
WISE w3 120 000 1.375 6.50 7 218.11 £79.92
WISE W4 220 000 1.375 12.00 6 556.16 +72.92

Spitzer MIPS-1 240 000 2.400 6.00 5 144.79 +102.90
Spitzer MIPS-2 700 000 4.000 8.00 93 632.24 +9 363.34
Spitzer MIPS-3 1 600 000 8.000 38.00 325 776. 12 +65 155.50

Herchel PSW 2 500 000 6.000 18.00 175 424.47 +26 315.19

Herchel PMW 3 500 000 8.000 35.00 86 986.79 +5 467.17

Herchel PLW 5 000 000 12.000 36.00 36 209.57 +5 436. 14
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