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WFMOS

Wide Field Multi Object
Spectrograph

® designed developed by
Gemini team for Subaru

e WFMOS “approved” by
Subaru UM 2009

HSC also need ~$30M :/A
more to be completed ’

- © 1995 Cinergi Pictures Entertainment Inc.,.Cinergi Productions IIV
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SuMIRe

® trying to revive multi-
object spectrograph

® PFS ="Prime Focus
Spectrograph”

® SuMIRe = combo of
HSC and PFS

® trying to grab funds
from the economic
stimulus package
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SuMIRe

® stimulus package by the

previous LDP administration

initially $3.0B for 30 scientists

565 proposals in July 09

proposed $105M for SuMIRe

90 chosen for presentation in

Aug 09

® initial ranking: 76th, barely
within the cut of 81

® after presentation: chosen
among 30 in Sep ’09

® Then the overall envelope cut

|.1B
28 $1=¥90
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IPMU strategy

® interests: dark energy, dark matter, neutrino
mass, modified gravity, blackholes

® BOSS: dark energy via BAO, quasars

® HSC:dark energy via weak lensing, 2D dark
matter map ~$10M

® PFS: DE via BAO, neutrino mass, gravity
tests (z space distortion), 3D DM map
® blatantly relied on the WFMOS study +

help from M. Takada, N.Yoshida

® 2000 sq deg@z=0.5—1.3,2M objects
® 300 sq deg@z=2.3-3.3, 0.6M objects




How | pitched it

Reveal the origin and fate of the Universe

- —elucidate the nature of dark matter
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/ How d|d the Unlverse begrn’

‘ i' v % Does it have an-end? -
: o What is-it made of?
s K SRR A C|0 we exist?

- Questlons since the d‘awnf of
humanklnd now W|th suence’

.
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expansion speeding up!

I

should slow.
down

llllllllllllllllllllllllllllll

expansion started to speed up recently (~7Byr)
energy is increasing!

infinite source of energy??

Was Einstein wrong!?

new paradigm of the Universe, fundamental laws

If the rate of energy increase very quick, eventually
the expansion becomes infinitely fast
= Will the Universe end??

4 Number one on my list of problems to
~ solve (Witten, Fields Medal)

Most profound mystery in basic science
(Wilczek, Nobel Prize)
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Revealing Dark Energy

Japan is behind in this area
measure the rate of acceleration

~|00M galaxies

precision imaging of galaxy shapes
=world class
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® precision wide field spectrograph to
measure distances = world leading!

® push the Japanese technology in
precision control, optics, detectors,
materials

® Mitsubishi Electric, Canon, Hamamatsu
“vocera have been involved in R&D
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Competitiveness

~_measurement accuracy of
dark energy characteristics

this proposal
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® speed of light is finite
® |ook far = look into past
® map at the farthest region of the Universe =

origin and evolution history of the Universe
® the skeleton is invisible dark matter, 80% of
matter
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maps of dark matter
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Current best
bble Space Telescope

"Hu

‘too narrow, too shallow
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to shallow to see the evolution effects
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COSMOS Survey




Yoshida@IPMU

can clearly see the evolu

deep & wide
=>world Ieader!

wide: 2000 sq. dg
>1000 x HST

wide enough to see
large scale structure

3D map of dark matter

can prove that Universe was
very featureless early on, and
structure grew gradually
thanks to dark matter

Only Subaru can approach the Origin this well

thanks to its 8.2m diameter and wide field




Possible Results

1
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_Hubble ST
this proposal

problems with Einstein’s
theory of gravity!?

rate of increase in dark
energy is further increasing
=>Universe has an end!
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Today

Revised proposal submitted on Dec 15,09

sent to mail reviews
funding starts Mar |,2010 (tentative)
. Ca 5M mcludm 20% overhead I
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pessimistic scenario

® average funding among 30: $37M
® Maximum buying power: $31M
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optimistic scenario

Income expense
® direct cost: +$46M ® completion of HSC and
® final installment from Subaru retrofit: —$2/M

‘ » Princeton: +$3M ® total cost for

. r g® NAO|: +$5M “WFMOS’: —$60M
& B e (Caltech multi-fiber ® total: —$87M
N S positioner: +$1 1M
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