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ALMA will come soon!
ALMA CSV Test Images
Credit: ALMA (ESO/NAOJ/NRAO)
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SPICA roles in ALMA Era

* SPICA and ALMA Synergies exploited as much as
possible

- Synergies with next generation mm/sub-mm single
dish telescopes, e.g., CCAT, AS°TE

- ALMA is not a Survey Telescope but an Imaging
Telescope with high-sensitivity, and SPICA Survey can
supply intriguing JP-original targets for ALMA
observations; high-z galaxies

- Coordinated Studies with ALMA/CCAT, ASTE2

e.g., SPICA Deep Field with SAFARI (see ADF-S results!)
- SPICA “follow-up” observations

e.g., redshift determination with spectroscopy




ALMA/SPICA Synergy TElescope (AS?TE)

e A Large Sub-mm Single dish (1 #5)
- complement to ALMA
- opening new discovery space in ALMA/SKA- era
Wide Field Imaging & Wide Spectroscopy
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AzTEC/ASTE Deep Wide-field SMG Surveys

Coverage (arcmin?) 909 056 092
Depth (1o, mJy) 0.43-0.78 0.46-0.87 0.62-1.2
No sources (>3.50) 198 206 127
reference Hatsukade+10 Ikarashi+10 Tamura+ 09, 10
MNRAS in press arxXiv1009.14551 Nature, 459, 61

ApJ in press




Flux Density (mly)

Constraints on redshifts of
AzTEC/ASTE sources in ADF-S

_ Hatsukade + 2010, MNRAS, in press
e 90um/1.1mm flux ratio

=» most of the AzTEC sources (196 out of 198) : z> 1

— AKARI 90um sources : low-z, AzTEC 1.1mm sources: high-z
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Cold dust temperature map
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Spitzer/MIPS 160 um | AzTEC/ASTE 1100 pum in Lupus-I;
(Chapman+ 2007) “FRUIT” image (Kawabe+ 2011, in prep)

Lupus-| ' 25 deg




“First Core” discovered ?

~10°-10"cm= r~10AU SMA 0.89 mm image; Contour
M ~ 0.05 Msun, L~ 0.03 Lsun, T~ 1000 K = > H,0 lines on Spitzer 3.6 um (top)
___AZTEC/ASTE 1.1 mm on Spitzer images SUBARU Ks (bottom)
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AZTEC/ASTE Discovered TTS disks
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- flat disk?
- rotating gas disk
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- 13CO(3-2); ASTE

[CI(1-0)]; ASTE

mbient

First [Cl] detection toward disk

Tsukagoshi +
in prep.

Carbon is a

important species
controlling

1 Chemical Evolution

In ISM.

How looks in CII?



Desired Figure/Instrument of SPICA

Spectroscopy at Mid/Far-IR will be very important;
SAFARI/BLIST

- Redshift of high-z Sub-mm Galaxies/Herschel
sources, & obscured GRB

- Large-scale structure at medium & high-z

- Cosmic Star Formation History

- Physics and Chemistry of ISM, Star forming regions

- Physics and Chemistry of Proto-planetary disk;
complement to mm/sub-mm spectroscopy



Multi Color TES Camera for ASTE

* Main Purposes | o L 2
- Photo-z estimate for SMGs 1 y
- New surveys of SMGs/SF regions

Collaboration with UC Berkely (A. Lee)
Cardiff, U. Tokyo, Hokkaido U.
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