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(Near-infrared Study) of Stellar Mass Assembly g
A1 High-Z Galaxies |
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Discovery of galaxy clusters 12.7 billion years away (=
younger than 1 billion years old)

Ouchi et al. (2005)

" By Optical Camera
(Subaru SuprimeCAM)
-
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When and how did the nearby galaxies

Formation of proto .gaIaX|es acquire the present shape?

Dark halo L ® a
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Growth of dark matter »
halo and Stellar mass

Merging?
’
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Stellar mass assembly in galaxy clustering
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distribution and growth of dark matter halo
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Gas‘condense_into stars *

Decrease of gas with the age of universe
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Stellar specttra
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De-composition of galaxy stellar image in wavelength
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Stellar mass > M (sun) ~ 1M (sun) Sl
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Totalmass , very sméll ~ galaxy stellar mass




evolution of spectral energy distribution
Burst star-forming glaxy " ® o . .
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Active galaxy M8z Be il
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Optical . . .
(0.441am) »  Infrared 1.6 pm
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Due to expansion of universe, spectra of distant galaxies in early
universe are redshifted.

The spectra at 0.3jum or longer of galaxies 10 billion years
away are red-shifted to near-infrared (>1.2}um).
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Ouchi et al. (2005) *° .

Distribution of

Observation in optical _ _
burst Star formation galaxies
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It does not mean thg stellar
mass assembly.

Distribution of galaxies 12.7
billion years away
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Near-infrared observation of galaxies shows
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basic structure of galaxy. (bulge, old stellar disk)
history®df stellar mass assembly *
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(limit by largest focal plane array and atmospheric emissign/absorption)
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" ‘MOIRCS Project . )
Multi-Object InfraRed Camera and Spebtl’ogr_aph
' ( )
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The'*joint project of Tohoku University and Subaru Telescope
for a h_ew generafion near-infared instrument*for Subaru .
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1999 ¢ Research and Development.started
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2001  Approved by Subaru advisory committee
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* 2004  First light with Subaru-telescope ’
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T MOIRCS Team .

. Pal. Takashl Ichlkawa Tohoku Unlv) '

Ryuji Suzuki, Chihiro Tol:Uku, Katsuno Yilka,nM_asahlr(‘onishi. -..
(Subaru Telescope, Tohoku Univ. R
. Tomohiro Yoshikawa, Ichi Tanaka (Tohoku Univ.)
: T Yamada Toru (NAOJ) »’
B 2 Kohji Omata, Tetsuo Nishimura (Subaru Tglescope) '
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Wide field of view . Clustering evolution :
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Schematic View

from telescope
Slit mask exchanger

4
Crl =1 —uT ] Cass Focus | {AAADRN Y j[t-@
Main 1 | cooler
dewar d‘ } { ;:‘::;é: ) L
0 71 Optics ‘ I
il -1 ﬁ;ﬁ‘jf (collimator)
— || L i

i —
i |
/1ew

Cassogruin .00 Y] § Saremin, )

Cassegrain F.O.V

HAWAIL 2 dedecton



Spemflcatle)ns v

Wide flled & MOS 1A K band

Imaging & Multi-object Spectroscopy

Observation modes

Field of View

7'><4" Imaging , 6'><4’ Spectroscopy

Wavelength Coverage

0.85 2.5 pm

Scale

0.117" /pixel

Spectral resolution (R)

500, 1300 (grism) (3000? VPH)

Filters

J, H, K', K, H,, Kcont

Number of filter holders

>20

Detector

2 X 2048 > 2048 HgCdTe (HAWAII2)

Pixel size

18pm

QE

0.65-0.85 0.85 2.5 pm

Readout noise

20 e

Cut of slit

Laser Cutter at the summit

Number of slit masks

9 (20)

Number of slits

50 slits/mask




Challenge of MOIRCS (i), . v
Wide fleld of View#(4’x7”) Wlth high spatial resolutlon(O 127 /pixel)

Largest among the IR ipstruments of 8-10M telescdiie

Field of View of MOIRCS(4’><7’
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state-ofsthe-arts Neas-Infrared Focal Plane Array

HAWAII2 42Kx2K HgCqTe * o %
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Tohoku Univ, Focal Plane Array
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Challenge of MOIRCS (] ),

Slit masks cooled at about 10Q,K enable the multl -object” spectroscopy
In K band (2.5um) . L] .
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Not &stablished for 8-10'm telescope yet * -
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50 times more effigient than previous instruments
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Development at Sendai 1999~ .
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Preliminar§/ design, prototype model,*and laboratory test
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Assembly and laboratory fest at Hilo in Hawaii Subaru Office
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2001- .
optics

. ZnSe lens CaF2 lens
@152mm _ A\p208mm
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Ehgi'hgering Runs

Sep 20-22, 2004 .
Imaging )
42 tests
(870°shots, 1740 frames)

*Jan 25-27, 2005

MOS, spectroscopy,

, Imaging

20 tesis = #y !

(986 shots, 1972 frames),
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Near-infrared image of Orion ffom first Iht images
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E |n 2.21um band, the efficiency of MOIRCS is 16 timesithat of CISO.

& \ 8 times in field of view . *®
s @ 1/2 times in exposure time : .8
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Multi<object spectra ’ v

’ Pre-image . o
data analysis in progress
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Rival mstrdments will be in operation in 2 years.
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Near-Infrared Caimera and Spectrograph
for 8- 10m Telescopes

Instrument

Telescope

’ &
Scale

Operation

ISAAC

VLT 8.2m

0.15"/pixel

CISCO

Subaru
8.2 m

0.105"/pixel

MOIRCS

Subaru
8.2 m

0.11777/pixel

In eng run

EMIR

GTC 10.4 m

0.2"/pixel

Construction
in progress

HAWK-I

VLT 8.2 m

7.5 X7.5

0.106"/pixel

PDR, 2004

Keck 10 m

11.3'x11.3

0.16"/pixel

(?)
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% GOODS=The Great Observatories Origins Deep Stgvev
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Deepest near-infrared

Imaging and
spectroscopy by

MOIRCS in 40 nights
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Test observation at SSA22 Proto-cluster fields
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