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Abstract. Subaru Telescope is an 8.3-m diameter optical-infrared new-
generation telescope under construction on Mauna Kea, Hawaii. The
telescope is expected to be operational by early 1999. The current status
of its construction and the plans for its instrumentation are presented.
The design specifications of the telescope and its seven common user
instruments are described, with emphasis on their application to studies
of the Local Group.

1. Introduction

Subaru Telescope is a new-generation telescope being constructed by the Na-
tional Astronomical Observatory of Japan (NAOJ) under the auspices of the
Japanese Ministry of Education, Science, Sports and Culture. Its primary mir-
ror, 8.3 m in diameter (with an effective aperture of 8.2 m), is the largest mono-
lithic mirror ever made for an optical-infrared telescope in the world. Construc-
tion of the telescope began in 1991 at the summit of Mauna Kea, Hawaii. It has
four instrument stations, two Nasmyth, one Cassegrain and one prime. Interface
conditions and specifications of these focal stations are described by Iye (1995).
The Cassegrain focus, with a 6 arcmin field of view (FOV), will be operational
in January 1999. The Nasmyth (with 4 arcmin FOV) and the prime (with 30
arcmin FOV) foci will be implemented later in 1999.

There are seven common user instruments under construction for the Sub-
aru Telescope. They are listed in Table 1 together with their main characteris-
tics. Detailed descriptions of these instruments can be found in the Subaru Tele-
scope web page “ http://www.naoj.org/instruments/ ”. Introduction of these
instruments to Subaru Telescope will commence during the next two years. Sub-
aru Telescope along with its instruments will be open to the world astronomical
community by the end of the year 2000.

2. Status and Schedule

Construction of the telescope enclosure and telescope mount has been completed.
The figuring of the primary mirror was performed at Contraves Brashear Sys-
tems in Pittsburgh, Pennsylvania USA. The primary mirror is expected to be
delivered to the summit of Mauna Kea by the beginning of November 1998. The
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Table 1. Subaru Telescope Common User Instruments.

Name* PL Focus Modes Spoctral | Specttal | psotd Siza|  PX0L | Array Sise
K Sekiguchi  |Cassegrain |Lmaging, 350 L100  ]10-2000 |6 -8 [0.1° 2018 x 1096 |
(NAOY) Grism - nm CCDx 2
FOCAS Spectroscopy,
|Polarimetry
A. Tokunaga [Cassegrain [lmaging, 1,000 - 5,000 [300- 23" x 23" ]0.023" 1024 x 1024
IRCS [(Univ. Hawaii) Grism / Echelle |nm 20,000 60" x 60" ]0.060" InSh
Spectroscopy
M. Tamura Cassegrain  |Imaging 900 - 5,300 1,000 12"x 12" 0.012* 1024 x 1024
CIAO {(NAOW) (Coronagraphic), |nm 24" x 21" 10.021* InSb
Grism
H. Kntaza Cossegrain _|lmaging, Grating |8,000 - 13,000]2,000 12 x al" [0.1 320 x 210
COMICS [(Tokyo Univ.) Spectroscopy nm Si:As BIB x
6
IN. Noguchi Nasmyth Kchelle 300 - 1,000 100,000 10" x 0.4" ]0.13" 2048 x 1096
HDS (NAOW) (Optical) Spectroscopy nm. 1,000 - CCDx 2
2,000 nm
'T". Maihara Nasmyth (LR) [Low Background |1.000- 10 - 1,200 120" x 20" 0.12" 1024 x 1024
OHS (Kyoto Univ.) Spectroscopy 2.000nm HgCdTe
Suprime~ S,‘Oknm\u:n Prime (/Cass. Wide.l"ield 300 - 1,100nm| 30'x 200 j0.2" 2048 x 1096
(Tokyo Univ.) Imaging CCD x 10
Cam
* FOCAS (Faint Object Camera And Spectrograph) : (Sasaki et al. 1995)
IRCS (InfraRed Camera and Spectrograph) : (Tokunaga et al. 1998)
: (Onaka et al. 1998)
: (Young et al. 1998)
: (Bell et al. 1998)
CIAO (Coronagraph Imager with Adaptive Optics) : (Tamura et al. 1998)
COMICS (COoled Mid-Infrared Camera and Spectrometer) : (Onaka et al. 1995)
HDS (High Dispersion Spectrograph) : (Noguchi et al. 1998)
OHS (OH airglow Suppression spectrograph) : (Motohara et al. 1998)
Suprime-Cam (Subaru Prime-Focus Camera) : (Miyazaki et al. 1998)

astronomical first light of Subaru Telescope is scheduled for the end of January
1999.

By its first light, Subaru Telescope will have five test instruments at the
Cassegrain focus. These are : 1) a 1024 x 1024 optical CCD camera, 2) the
high-speed optical CCD camera (VTOS) for speckle observations, 3) the mid-
infrared camera (MIRTOS : Tomono & Nishimura 1998), 4) the 1024 x 1024
HgCdTe IR camera (CISCO, the camera part of the OHS; cf. Motohara 1998)
and 5) the Suprime-Cam.

These test instruments will be used to determine the telescope characteris-
tics, such as the optical quality, the tracking capability, the thermal background,
etc.. Also, planned are some scientific observations using these test instruments
during the telescope’s performance verification period (the first six months after
the first light).

After the initial tests of the telescope itself, the performance verification
tests for the seven common user instruments will follow. The schedule for the
commissioning of these instruments is shown in Fig. 1.

3. Subaru Telescope and Local Group Studies
There are various ways in which Subaru Telescope will improve Local Group
studies. A large aperture with adaptive optics capability in the near-infrared

bands will allow us to study individual stellar components in the Local Group in
more detail than is possible today. The multi-object spectrograph (i.e. FOCAS)
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Figure 1. Subaru Telescope Instrumentation Schedule

will provide much demanded spectroscopic data for fainter objects efficiently.
The wide-field capability of Subaru Telescope (i.e. Suprime-Cam) is ideal for
observing extended regions of the Local Group galaxies. In the following, we
briefly mention two specific projects which are planned by Subaru Telescope’s
instrument groups as their PV phase observations. Of course, the possibilities
of using Subaru Telescope and its instruments for Local Group studies are not
limited to what we mention here. A variety of other programmes are planned
by the potential users. We encourage the attendees of this Symposium and
the readers of these Proceedings to propose interesting programmes using the
Subaru Telescope.

Optical monitoring of M31 using Suprime-Cam

Repeated observations of a 20’ x 30’ field of the outer region of M31 are
proposed. The aims of this programme are to identify the various types of
variable stars to V > 29 and to find novae in the region. Population studies of
variable stars will be undertaken. Their radial distributions will be investigated.
The frequency of novae and their absolute magnitude — decay rate relation can
be studied. This programme should provide a statistically meaningful number
of each sub-class of variable star in M31.

Optical identification of the X-ray Sources in M31

Observations to optically identify the X-ray sources in M31, discovered by
the X-ray satellites such as AXAF and XMM, are planned. High-mass X-ray
binary systems can be easily identified and their spectra can be obtained. Also,
Low-mass X-ray binary systems and Supersoft X-ray sources may be observed.
The variability of these objects can be investigated to find out their identity.
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4. Remarks

By resolving the integrated light of galaxies into individual stars, Subaru Tele-
scope will turn studies of Local Group galaxies into stellar astronomy. Physical
properties of individual stars in Local Group galaxies can be compared directly
with those of Galactic objects. Subaru Telescope will make observations of stel-
lar components of the Local Group more easy but also it will provide a much
larger amount of data in order to be able to discriminate between theoretical
models of galactic chemical evolution and place tight constraints on the forma-
tion and the evolution of the Local Group galaxies. For stellar population studies
in Local Group galaxies, the possibility to extend the absolute magnitude range
of accessible stars by a factor of two or more is extremely valuable.
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Discussion

Marconi: Which CCDs do you plan to use for the prime-focus camera? Do you
have any idea as yet about their quantum efficiency as a function of wavelength?

Sekiguchi: We are planning to use the MIT Lincoln Laboratory’s 3-side buttable
4096 x 2048 15um pixel CCDs. The characteristics of these are described by
Miyazaki et al. (1998 SPIE, 3355, 364-374).
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