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OIII emitters
Cosmo. simulation (Inoue, Shimizu et al. 2014, ApJL)

ALMAc2 1hour

with lens



ALMA cycle 2, 37 antennae, 2 hours�
Inoue	  et	  al.	  2016,	  Science	  (TONIGHT!)

5	  σ	  detec0on	  of	  [OIII]!!!



Hydrogen	  Ly-‐α	  
　Hard	  to	  detect	  at	  z	  >	  8	  (IGM	  abs.)	  
UV/op1cal	  line	  
	  	  Target	  of	  JWST/TMT.	  Bright	  lines	  such	  as	  [OII]3727,	  
	  	  [OIII]4959,5007.	  Recent	  success	  of	  CIII]1909@z>6	  

[CII]	  158μm	  
	  	  ALMA	  detec0on@high-‐z.	  From	  PDR.	  
[OIII]	  88μm	  
	  	  Success.	  From	  HII	  regions,	  simple	  emission	  process.	  	  
　 

Emission	  lines	  
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SMF	  at	  z	  <	  4	  reproduced

Okamoto,	  Shimizu,	  NY,	  2014
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UV	  luminosity	  func0on
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With	  0.1	  arcsec	  smoothing
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z	  >	  10	  galaxies



   
  Cosmological galaxy formation simulations 
  are able to predict early galaxy SEDs. 

  There are several promising lines (C, O, Ne) 
  that can be detected by TMT etc.   

  Absence of bright sources partly due to 
  the small box size. 

  Real galaxies may contain less amount of dust   
  (Inoue et al. 2016)  

  Combination of rest-UV and FIR lines 
  (ULTIMATE ALMA)



  Answers 

  A1. Locating high-z galaxies 
       (candidates) for spec. follow up 
  A2. WFC 
  A3. Spectroscopy of brightest and 
       spatially resolvable galaxies at z>5 
       maybe with lensing 
  A4. Oriented to time domain survey.


