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The acceleration of the expansion of the universe slows down
the growth of the mass clustering that started during the first million
years (ie. CMB dominated era).

Fluctuation in CMB now 
precisely measured by WMAP.

D(a) /a is the growth rate of
the matter density fluctuation
normalized by its initial value,
i.e.  the fluctuation in temperature
of  CMB.
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1

1+ z

Matter density distribution
as a function of z 
(redshift/time/depth) 
constrains models of expansion. 

Weak lensing
Baryon acoustic oscillation
Galaxy clusters
Supernovae



“Mauna Kea Convergence”

The equivalent aperture of VLT now resides on Mauna Kea…
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Unique Opportunity for Dark Energy Survey

Hyper Suprime Camera
+

Wide Field Multi-Object Spectrograph
(WFMOS)

This package (both mounted on Subaru prime focus) provides

1.  Weak Lensing surveys with photometric redshifts,
2.  Baryon Acoustic Oscillations large scale surveys,
3.  Galaxy Cluster surveys, and
4.  Supernovae surveys
 
over 2000 deg2 starting 2010.



HyperSuprime : Funding for construction requested

WFMOS : Budget definition phase



8.2m diameter
mirror

Subaru Telescope



Subaru Prime focus Camera (Suprime-Cam)



• Field of View: 34.1 arcmin x 27.3 arcmin filled with 2k x 4k CCDs
• Pixel scale: 0.2 arcsec/pixel, F ratio: F/2
• Good image quality (median seeing ~0.7arcsec; best seeing 0.35arcsec)
                                   Seeing = Atmospheric turbulence













4filters / night
Readout/frame ~30 sec, Exposure time >1sec 





HyperSuprime survey speed





Conventional









Measurement of
3D distribution of galaxies

by spectroscopic z

Wide Field Multi-Object Spectrograph 
(WFMOS)



4500 fibers
A fiber of 100µm core
 = ~1 arcsecond on sky
10µm positioning accuracy









Doug Simon (Gemini Director)



HyperSuprime + WFMOS, 2000 deg2 each
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Survey speed = peak luminosity

Speed x Nights = integrated luminosity

Unlike LSST or SNAP,  Subaru time has to be shared by
other astronomers.

   HyperSuprime : 60 nights ~ 1000 deg2

                (First light 2010,  2years to sweep 2000 deg2

                  Target selection for WFMOS)
     WFMOS : 150 nights ~ 1000 deg2

Telescope time sharing between Gemini-N/S and Subaru
communities has to be worked out.

Gemini/Subaru Synergy is the key to success.
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