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Submm/mm-bright Galaxy (SMG)

SMGs: Dusty Massive Starbursts at the early Universe

1 Bright at (sub)millimeter
- I—IR 2 101=13 I—sun
— Star Formation Rates (SFRs) ~ 100-1000 M,,/yr

i Dusty - optically very faint

1 Massive
i IVldyn ~ 10" IVlsun; Mgas ~ 1070-11 IVlsun

1 High-redshift Aszéo
—z~14 (Zmedian o 2.2) (Chapman+053)

— Detectable at z ~ 1-10 because of the negative K-correction

Hidden star formation in the early universe
Important role in galaxy formation and evolution



Atacama Submillimeter
Telescope Experiment: ASTE

1 10 m submm telescope i
1 alt. 4860m, Atacama desert, Chile = & /*
1 350 GHz (0.87 mm) spectroscopy: = P g

CATS345+MAC/WHSF

— beam = 227, single pix

— low Tsys & OTF
1 270 GHz (1.1 mm) continuum:

AzTEC camera

— 144 pix

— FOV ~8 arcmin, beam = 28"




Deep and Wide SMGs surveys

1 2007/20084F[ZSXDF,ADF-S,SSA22% &5

— SXDF (lkarashi +, in prep)
1 @& :900 arcmin®2
1 RMS:~0.55 mJy
1 Source:$3165 (>3.50)

— SSA22 (Tamura +, in prep)
1 @& :800 arcmin®2
1 RMS:~0.65 mJy
1 Source:$3130 (>3.5 0)

— ADF-S (Hatsukade +, in prep)
1 E@%&:1000 arcmin”2
1 RMA:~0.60 mJy
1 Source:$3200 (>3.5 o)
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Target Science of Spectroscopy

1 Redshift

— Spectroscopy
1 73 radio-identified SMGs
1 z = 2.2 (median)
1 z=1.7 - 2.8 (interquartile)
(Chapman+05 ApJ 622, 772)
1 AGNiZE

— NIRFEE DR DFEH (ex. Ha. HB.
OlILNINZ L =52

Veilleux + 1987
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ALMAT+Redshift IDIXTE4HH...

1 ALMATHCOS A 2> TSMGs®Dredshiftldk
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HCN & HCO+ Images of Starburst Galaxies

2 [Jy km/s /beam] D 1 2 [Jy km/s /beam]
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qu!nant pOV\{er source, 500
within observing beam (,qo-ph/0206398)

“Pure AGN”: X-ray irradiated Kohno 2005

dense molecular gas, i.e., XDRs (astro-ph/
e 0508420)

Seyfert
Starburst

RHCN/HCO+

“Composite”: AGN
with a nuclear starburst
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an ultra bright SMG, Orochi

, AZTEC/ASTEIZ &K S
1.1mm E iR ER Al
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. Flux: 33.6 mJy
@1.1Tmm

» SIN~40
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ALMA Deep Field (ALDF)

1 ALMADQL L —E8RITaERN T T ATLD,
1 XYM~ (ALMA—JT %5} ERsubWG meeting)
— SXDF (Subaru XMM/Newton Deep Field)

— GOODS-S
— eftc..
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