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The Large and Small Magellanic Cloud

® Ncarest star-forming galaxies

—d; pessme = 50760 kpe! (117=0.25/0.3 pc)
—mnearly face-on? (LMC, 1 ~35°)

® Low metallicity?

—LMC : ~1/2-1/3, SMC : ~1/5-1/10 of solar
neighborhood

=> Excellent laboratory to study interstellar
chemistry at decreased metallicity

IAlves, 2004, 2Westerlund, 1990, 3Luck et al. 1998

Fig.1 Optical images of the LMC and SMC
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[Ref. E. Slawik (LMC), A. Nota/ESA, STScl (SMC)]
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SAGE (Spitzer) & HERITAGE (Herschel) [pi. M. Meixner]
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% ® Photometry: 3.6, 4.5, 5.8, 8.0, 24, 70, 160 pum (Spitzer/IRAC,

5 MIPS; Meixner+ 2006, Gordon+ 2011), 100, 160, 250, 350, 500 um

(Herschel/PACS, SPIRE; Meixner+ 2010, 2013)
® Spatial resolution: 27°~40” [~60 (LMC) / 30 (SMC) deg? area]

® Spectroscopy (Spitzer/IRS): 5-37 um, R=60-600, slit width =

4”-11, ~2000 sources (Kemper+ 2010, Woods+ 2011)

Fig.2 Three-color images of the LMC/SMC. Red: 3.6 um, Green: 8.0 um, Blue: 160 um
[constructed based on the SAGE/HERITAGE archival data at IPAC]
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LSLMC (AKAR)) (pi. T. Onaka
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® Photometry: 3.2, 7.0, 11, 15, 24 um (Ita+ 2008, Kato+ 2012)
—650,000 (3um) and 52,000 sources (24um), limit = 24uJy (3um)

® Spatial resolution: 4°~10” [~10 deg? area, 600 pointing]

® Spectroscopy: 2.5-5 um, R=15-40, slitless, ~1750 sources in the
catalog (Shimonishi+ 2013)




Infrared Spectra obtained by AKARILSLMC
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Fig.4 Classification of LSLMC sources based on their NIR spectra [Shimonishi+ 2013]




GREX-PLUS Survey of the Magellanic Clouds

10c sensitivity

—: GREX-PLUS img (20min)

---: GREX-PLUS spec (R=30,000, 20min)
---: JWST spec (R=1000-3000, 30min)
—: VMC img

— Embedded High-mass YSO (ST16)
—: Herbig Ae/Be (AB Aur)

| —: T Tauri Disk (AA Tau)

at 50 kpc
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L Fig.5 Sensitivities and
CECEYLT LR ETETo) ) wavelength coverages of the
— — LMC observations by AKARI,

| Spitzer, JWST, and GREX-
PLUS
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GREX-PLUS Observations of YSOs in the LMC/SMC

® GREX-PLUS will detect all most all of @®: High-mass (>10 M.)

solar-mass YSOs in the MCs @®: Intermediate-mass (2--10 M.)
@®: Low-mass (<2 M.)

AKARVIRC, Spitzer/IRS (5 pm) S ———
(10c, R ~30-100) . 0.6"=0.15pc

JWST/NIRSpec IFU
(10 min, 10c, R ~1000)

GREX-PLUS (SPEC)
(20 min, 10c, R ~30,000)
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8.0 um flux / 3.6 um flux

Fig.7 Predicted flux and color of YSOs in the LMC

Fig.6 Mass distribution histogram for YSOs (Based on the YSO model by Robitaille et al. 2008) -
in the LMC [Whitney+ 08]. S




High-resolution MIR Spectroscopy of Massive YSOs

® \arious molecular absorption lines
are seen in the MIR region of
massive YSOs*
—H>0, CO,, CoHy, HCN, CH,4, NHg,
etc.

—They arise from hot gas in the
vicinity of the protostar (Ty,5 >300 K)
—Ice absorption bands are also seen
(HoO: 6 um, CHy: 7,7 pm, NH3: 9 um,
CH30H 9.7 um, CO»: 15.2 um,

COMs: 5-7 um)
—PAH and ionized metal emission
lines are seen for evolved sources

*See Boogert+ 98;van Dishoeck+ 96, 04;
Gonzaliz-Alfonso+ 98; Boonman+ 00, 03ab,
Lahuis+ 00, 06; Dungee+ 18; Indrilo+ 20

Fig.8 Gemini/TEXES spectra of a massive embedded
YSO, AFGL2136 IRS1 (R=85,000) [Indrilo+ 2020].
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High-resolution MIR Spectroscopy of Massive YSOs
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Spitzer, Herschel (SAGE, HERITAGE) AKARI (LSLMC)




