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ABSTRACT

We conducted an unbiased near- to mid-infrared imaging and spectroscopic survey of the Large

Magellanic Cloud (LMC) as a part of the AKARI Mission Program “Large-area Survey of the LMC”

(LSLMC, PI: T. Onaka). An area of about 10 square degrees of the LMC was observed by five photometric

bands (3.2, 7, 11, 15, and 24 µm) and a low-resolution slitless prism (2 – 5 µm, R ∼20) equipped with

AKARI /IRC. We constructed and publicly released photometric and spectroscopic catalogues of point

sources in the LMC based on the survey data. The catalogues provide a large number of near-infrared

spectral data, coupled with complementary broadband photometric data. Combined use of the present

AKARI LSLMC catalogues with other infrared point source catalogues of the LMC possesses scientific

potential that can be applied to various astronomical studies.
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1. INTRODUCTION

The LMC is one of the closest external galaxies to

the Earth and has been playing a central role in var-

ious research fields of modern astronomy. Thanks to

its proximity (∼50 kpc), individual stars can be iden-

tified with favorable spatial resolution (1′′∼0.25 pc).

The nearly face-on geometry enables us to compare the

distribution of stars and the ISM in two dimensions.

The low-metallicity environment of the LMC (about

half of the solar neighborhood) allows us to study how

the properties of circumstellar and interstellar materi-

als are affected by the metallicity of the parent galaxy.

The present imaging and spectroscopic survey of the

LMC with AKARI provides new dataset for the detailed

study of infrared sources in the galaxy.

http://pkas.kas.org

2. THE AKARI/IRC LMC SURVEY

The survey was performed using five imaging filters

(each centered at 3.2, 7, 11, 15, 24 µm) and low-

resolution slitless spectroscopic prism (2 – 5 µm, R ∼
20) equipped with the Infrared Camera (IRC, Onaka

et al., 2007) on board AKARI. About 10 deg2 regions of

the LMC were observed in the cold and warm mission

phase (Fig. 1). Detailed properties of the survey are

summarized in Table 1 of Shimonishi et al. (2013) for the

spectroscopic survey and Table 1 of Kato et al. (2012)

for the imaging survey. The present survey plays a com-

plementary role to other infrared surveys such as SAGE

or HERITAGE (Meixner et al., 2006, 2013). Based on

the data obtained in the survey during the cold mis-

sion, we constructed the photometric and the spectro-

scopic catalogues of point sources in the LMC. We also

performed the survey in the warm mission phase and

these data are currently under processing. The spec-

troscopic catalogue includes 1,757 sources (Shimonishi

et al., 2013). The photometric catalogue includes about
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Figure 1. Left: Three color composite image of the LMC (blue: 3.2 µm, green: 7.0 µm, red: 11.0 µm). The blue color mainly

traces the distribution of stars, while green and red colors trace the distribution of warm interstellar dust and PAHs. The

survey area is shown by the yellow line on the optical image of the LMC in the upper left side. Right: Zoom-up image

of a star-forming region N148, whose location is shown by the orange solid line in the left panel. Red circles indicate the

positions of the objects whose near-infrared spectrum is obtained by the spectroscopic survey. Detected spectral features

are labeled in the spectra. (A color version of this figure is available in the online journal)

650,000, 90,000, 49,000, 17,000, 7,000 sources at 3.2, 7,

11, 15, and 24 µm, respectively (Kato et al., 2012). Both

catalogs are publicly released and available through the

website “AKARI Observers Page1”.

2.1. Spectroscopic catalogue

The spectroscopic catalogue in 2 – 5 µm contains low-

resolution spectra of 1,757 point sources. It provides

us with an opportunity to study various infrared spec-

tral features such as ice absorption bands (H2O, CO2,

CO) toward embedded objects, molecular gas absorp-

tion lines (C2H2, HCN, H2O, CO) toward late type

stars, and emission lines due to ionized hydrogen or

Polycyclic Aromatic Hydrocarbons (PAHs). The contin-

uous coverage of this wavelength region is realized only

by satellite observations. The present catalogue sig-

nificantly improves our understanding of near-infrared

1http://www.ir.isas.jaxa.jp/AKARI/Observation/.

spectral features for various types of infrared sources

in the LMC. In addition, temporal variations of spec-

tra at one to two year intervals are also discussed in

the catalogue paper. Detailed studies of near-infrared

ice absorption bands toward YSOs based on the survey

data are reported in Shimonishi et al. (2008, 2010).

2.2. Photometric catalogue

The photometric catalogue provides us opportunities to

study the properties of a huge number of infrared point

sources based on color-color and color-magnitude dia-

grams. An example of the color-color diagram ([3.2 µm]

- [7.0 µm] vs [7.0 µm] - [11.0 µm]) is shown in Figure 9

of Kato et al. (2012). Compared with the Spitzer SAGE

survey, our IRC survey has 7 and 11 µm bands, which

are sensitive to the presence or absence of the silicate

dust band at 9.7 µm. In addition, a shorter wavelength

cutoff of the IRC 3.2 µm band (N3) is sensitive to the
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water ice absorption band at 3.05 µm. Thanks to these

characteristics, the present catalogue enables accurate

photometric classifications of YSOs embedded in cold

dust.
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