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WISH Science Goals 

 Exploring the Galaxies beyond 
              the Epoch of Cosmic Reionization z=7-15 
 

 NIR search and light curves of type-Ia SNe 
            History of cosmic expansion and Dark Energy 
 

  Deep and Wide NIR Survey 



A schematic picture  Robertson et al. 2010 
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WISH  Brief Summary (1) 

  NIR Deep and Wide-field Imaging Surveyor 

  Exploring the 1st generation galaxies  

  Dedicated,   ~100 deg2, 28AB (~25nJy)   

  Concept being developed under JAXA/ISAS 
       (the WG was selected in Sept 2008) 
      ǘƻ ōŜ  ƭŀǳƴŎƘŜŘ ƛƴ ƭŀǘŜ нлмлΩǎ  (NET2018) 
      

 Utilizing heritage of existing technology 
 



WISH  Brief Summary (2) 

  1-5 ˃ Ƴ wavelength range 

  1.5m diameter telescope 
  Very Wide-Field Imager  

                                ~900 arcmin2 FoV 
  pixel scale: лΦмррέ κ му˃Ƴ (f/16) 
  Cooled to 90-100K (telescope) 
  SE-L2, JAXA HIIA 

 



HST 
WISH  



Expected Number of Galaxies in 1deg2 

Extrapolation of z=6-8 UV LF by 
Luminosity evolution (L*) 

Z=11-12 

Z=14-16 

Z=8-9 

Dashed lines 
No evolution 
from z=8 



Z=11-12 

Z=14-16 

Z=8-9 

Expected Number of Galaxies in 1deg2 

Extrapolation of z=6-8 UV LF by 
Semianalytic Model by Kobayashi et al. 

Dashed lines 
No evolution 
from z=8 



WISH: Survey Strategy 

  Depth (3̀ ) 
(AB mag) 

Area Example of the Filters 
(a plan, to be determined) 

Ultra Deep Survey 
(UDS) 

28  100 deg2 1.0,1.4,1.8, 2.3, 3.0 ˃ Ƴ  

Multi -Band Survey 
(MDS) 

28 10 deg2 4.0 

Ultra Wide Survey 
(UWS) 

24-25 1000 deg2 1.4, 1.8, 2.3, (3.0, 4.0) 

Extreme Survey 29-30 0.25 deg2 1.0, 1.4, 1.8, (3.0, 4.0) 

Survey categories 



WISH UDS will bring  
  

~104-5  galaxies at z=8-9,  
~103-4  galaxies at z=11-12,  
        and  
~50-100 galaxies at z=14-17 



Galaxies beyonf Cosmic Reionization 

z=8 15 UV LF evolution  
Spatial distribution  
Stellar population  

From Ellis et al.(2012) 
HI 21cm fluctuation  
From Iliev  et al.(2012) 

HI21cm  fluctuation  
by SKA  



Statistical Errors 
Only  

Statistical + Systematic 
Errors 

Precision Cosmology by Type-Ia SNe 
       ɖɯÙÌËÜÊÐÕÎɯɁÚàÚÛÌÔÈÛÐÊɯÌÙÙÖÙÚɂ  
   High precision photometry from space 
   Detection and Light Curve in rest NIR  

NIR Hubble Diagram  

From Suzuki et al. 2012 



Type Ia SNe by WISH 

Ultra Deep Survey  AB28mag 
N=5-10 year  όϪȊϤм Χ ɲǘϤмл Řŀȅǎ 
  Č limiting magnitude 27.1 (N=5) ς 26.8 (N=10) 
            1mag margin m<26.1(N=5) m<25.8(N=10) 

Rest-frame I Band Rest-frame H Band 

N=5 z=0.2-2.2 
2000   SNIa  in 80 deg2 

z=0.-1.4 
2000   SNIa  in 170 deg2 

 

N=10 z=0.2-1.6 
2000   SNIa  in 20 deg2 

 

z=0.-1.0 
2000   SNIa  in 70 deg2 

 



Synergy with TMT: Feasibility Matching 

e.g., Find z=11-12 galaxies by WISH and obtain their spectra with TMT 
 

 WISH Ultra Deep Survey  
      (100deg2, 28AB, 1-4um 10-20h integration) 
 
  z=11-12 galaxies  ~26.5AB      ~27AB 
                               ~5/deg2 ~20/deg2 

 TMT IRIS   

        лΦмέ ŀǇŜǊǘǳǊŜ  !h-assisted  
Continuum H-band  5hours  S/N= 2-3  
  26-27 AB R~4000 resolution unit  

лΦмέ ŀǇŜǊǘǳǊŜ κ Ǉƻƛƴǘ ǎƻǳǊŎŜ 
лΦлрέκǇƛȄ 

Wright et l. 2010 


