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WFMOS

Wide Field Multi Object
Spectrograph

® designed developed by
Gemini team for Subaru

e VWFMOS “approved” by
Subaru UM 2009

HSC also need ~$15M
more to be completed
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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 $2.7B for 30

Aug 09

® initial ranking: 76th, barely

within the cut of 8|

565 proposals in July 09
proposed $95M for SuMIRe
90 chosen for presentation in

scientists

® after presentation: chosen

among 30 in Sep ’09

® Then the overall envelope cut

to $1.0B
® | get only $29M




IPMU strategy

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

® BOSS: dark energy via BAO, Lyman X

® HSC:dark energy via weak lensing, 2D dark

matter map ~$10M so far

PFS: DE via BAO, neutrino mass, gravity
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~ tests (z space distortion), 3D DM map




How | pitched it

Reveal the origin and fate of the Universe
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/ How dld the Unlverse begrn’

. f.' o Does it have an-end? -
" 'What is it made of? -
& L " ‘Why, do we exist? -

- Questlons since the d‘awnr of -
humanklnd now W|th suence'
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expansion

I

speeding up!

~should slow-
own

expansion started to speed up recently (~7Byr)

energy is increasing!

infinite source of energy?? dark energy

3
B o o

Was Einstein wrong!?
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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 gt B g b “3-””
precision wide field spectrograph to Subaru (N : OJ)

measure distances = world leading!

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

Mitsubishi Electric, Canon, Hamamatsu
“yocera have been involved in R&D



Competitiveness

~_measurement accuracy of
dark energy characteristics

this proposal
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speed of light is finite
look 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
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maps of dark matter




to shallow to see the evolution effects
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Yoshidua@IPMU can clearly see the evol
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o0 3 5 deep & wide
> 24 =world leader!
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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
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Today
$1=¥100
® Awarded $2/M + $2M “boost’
® $12.5M committed to HSC
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How do we fit it in!?

® Three basic strategies
® find free labor

® contribution from international partners
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Possible?

® Current strategy for the instrument:
® Japan: procuments for spectrograph,
detectors, and prime focus instruments
® French labor: build spectrographs
® (Caltech/JPL: fiber positioner
® Brazil: fiber
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Not identified so far

® According to WFMOS-based estimates:
® science: (community)
® Management: (HM overhead?)
® system engineering: (HM?)
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difference from Gemini

.

® Gemini group came and “take it or leave it

® This time, main funding source is |Japan

® customize design/science for the Japanese
o Subaru communlty W|th|n cost
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WFMOS drawing

Collimator
mirror

Camera
rotation rail

Fibre slit

Collimator  Grating-select
aspheric slide

GAHR VPHG



WFMOS design

® “big beam” spectrograph, 3 x (5m x 3m)!
® Subaru people don'’t like this

® 6kx3k CCD from LBNL/JPL
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technical specs

" BAO " [ Angular Diameter Distance
o corre I ate d i Sta nce fro m BAO BOSS 0.45<7z<0.65

v=3.1h"%Gpc® (10000 deg®)
to redshift => dark energy
® targets selected with HSC oV e

® go beyond BOSS: z=0.6—1.6
® most efficient (least exposure):
Oll emission 372.7,373.0 nm

® need 600-1000nm, R=3000
measure w down to 3%
® 4kx4k CCDs, ~500 fibers x 5

SuMIRe PFS z~1
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additional science

e BAO
® also reach z=3 with LyX

® need blue: 400—600 nm
~® weak lensing tomography
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other science!

® galactic archaeology based on dynamics
® 393.5 (K),39/7.0 (H), R~3000?
e 850.0,854.4,866.5 (Call), R~5000?
® Galaxy evolution with primordial Hell 164!
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brainstorming

Ouchi (ICRR)
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Conclusions

® now likely that we can complete HSC
® spectrograph still uncertain but possible
° detalled specs will depend on funds
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Need community input

® Subaru Future Instrumentation VWorkshop
® Sep9& 10,2010 @ IPMU

® science scope, spectrograph specs
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