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‘Michitoshi Yoshida

D1rector Subaru T elescope .
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Subaru Telescope NAC

Observatorg of Japan

8 2m optical — infrared reflecting telescope operated by
National Astronomical Observatory of Japan (NAQOJ),
National Institutes of Natural Sciences (NINS)

& Construction: 1991 - 1999
& Science operation: 2000 - present
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NACJ

Subaru has four foci Natioral Astrapomica

2"d Nasmyth focus Prime focus

® Wide field
observation
capability
using the

15t Nasmyth focus prime focus

1S @ unique

point of

Subaru.
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Subaru has wide field NAU-’
observation capability

M31 image taken with HSC

P ime Focus Spectrograph
-

Field-of-view of
Keck DEIMOS

2020/1/16
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http://anela.mtk.nao.ac.jp/michitaro/m31-halpha/
http://anela.mtk.nao.ac.jp/michitaro/m31-halpha/

Birxws IS

Instrument Suit of Subaru b

Observatory of Japan

Mgl o

& facility instruments
& Optical wide field camera: HSC [Pr]
¢ Optical camera and spectrograph: FOCAS [Cs]
¢ Optical high dispersion spectrograph: HDS [Ns]
¢ Near-infrared multi-object spectrograph: MOIRCS [Cs]
& Near-infrared camera and spectrograph: IRCS [Ns]
& [Cs]
& visiting instruments (PI-type)
¢ Near-infrared high-dispersion spectrograph: IRD [Coude]
& Coronagraphic High Angular Resolution Imaging Spectrograph (CHARIS) [Ns]
¢ Extreme adaptive optics: SCEXAO [Ns]
& adaptive optics
& Adaptive optics system: AO188 [Ns]

2020/1/16 6
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Hyper Suprime-Cam (HSC) {Z®5

FOV: 1.7 degree?

104 CCDs =» 830 muillion pixels
- Pixel scale: 0.17 arcsec

= Wavelength range: 0.4 - 1.0 um




Employees of Subaru Telescope 1n

Hawau (88 employees) (+ 26 1n Mitaka)
Job Title Foreign & Japanese

Intern
Fellow oy

9%
ist

Foreign
43%

Engineer
17%

B Astronomer ¥ Technician B Engineer Operator ® Foreign ™ Japanese

Admi Scienti Fell I
B Admin cientist ~ m Fellow B [ntern 2020/1/16




Subaru Strategic Programs

& Exceptionally large project using unique/expedient
instruments of Subaru Telescope

& HSC SSP (2014 - 2020) 300+30 nights ongoing

¢ “Wide-field imaging with Hyper Suprime-Cam: Cosmology and
Galaxy Evolution”

¢ IRD SSP (2019 - 2025) 70 (+100) nights ongoing

& “Search for Planets like Earth around Late-M Dwarfs: Precise Radial
Velocity Survey with IRD”

® PFS SSP (2022 - 20277?) 300 - 360 nights in preparation

¢ Large international PFS collaboration

2020/1/16 10
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NACJ

Number of Publications |jhemre
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Subaru
Instrumentation

Wide field (1.3 deg)
multi object (2,400)

@ectroscopy )

ULTIMATE-Subaru
Wide field (20 arcmin)
high spatial resolution

(0.2 arcsec)
Infrared observation j

Precise radial velocity
(mesﬂz%élgsurement
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NACJ

National Astronomical

New Instrument

IRD (InfraRed Doppler spectrograph)

& A fiber fed high-dispersion (R=70,000) NIR
spectrograph with laser frequency comb =»
precision of radial velocity measurement ~2
m/s in H-band

& Detection of earth-like mass planets around
M-dwarfs

& Science operation started in S18B.
& SSP started in S19A.

2020/1/16 14



BEirxxs

NACJ

(Prime Focus Spectrograph)

National Astronomical
Observatory of Japan

(under development; science operation from 2022)

A fiber fed multi-object spectrograph attached to the prime

focus of Subaru
2,400 fibers FOV: 1.25 deg?
Arange: 0.38 —1.26 ym
Spec. R: 2,300 — 5,000

Sensitivity
Band magnitude
Blue (0.38 — 0.65 pm) 095
Red (0.65 — 0.97 um) 22.4
NIR (0.97 — 1.26 um) 21.4

S/N =5 @ 1 hour exposure

Fiber cable

.r"‘-'

Prime Focus

3 — -
Fiber connectors | | iy P Instrument

Widé-field LV

2400 fibers
- | steerad by

¥ Nasmythfieor| positioners
(Opt side]

Nasmythfloor i,
(IR side).— L

Metrology camera
asa Cassegrain

instrument
= —
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. NACJS
PFS collaboration chtyh et

7 countries, 23 istitutions
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NAUJ

National Astronomical
i Observatory of Japan

Fiber positioner
e - . system
Spectrograph : -
system 1 Q

¥ Prime Focus

Instrument [ ‘ q Focal plane
fibers

, i
[

AN il
| adegd

i1

Metrology
Camera System

S e~ (G
gy On-telescope fiber F

Sh

) cable (“Cable B")

-,

Fiber slit

e  Systems engineering is clearly the key. - '
 Parts/components/subsystem will be validated at each 5|te before thelr dellvery
*eoother places for higher-level mtegratlon & fmaIIy to Subaru
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NACJ

PFS Installation Timeline e

| 2018 | 2019 2020 2021 2022

I I Commissioning

3rd Sp-graph

Metrology Top Unit w/ Science

Camera fiber positioner

Obs.
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ULTIMATE-Subaru

(preliminary design phase)

Wide field near-infrared
observation facility using
ground layer adaptive
optics (GLAO) system

Science Operation: 2026

International Collab.:
Taiwan (ASIAA),
Australia (ANU),
(Canada (NCU))

Wide Field Near-
infrared
Instruments

2020/1/16

Burxss

NAUJ

National Astronomical
Observatory of Japan

4 Laser Guide
Star System

Deformable
Secondary
Mirror

Wavefront
Sensors

20
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ULTIMATE-Subaru 3@22:‘54@?32?32‘;;2:
ngh Res “AND” Wlde F1eld NIR Capabilities

Subaru/MOIRCSs .y it .
@x7) . - Subaru/IRCS

. (x1’)

T/WEG3 #a
. (20x2.3)
. ULTIMATE seeing
L . :
——-"//
g Star-forming galaxies at z~2
: JWST/NIRCAM
VLT/HAWK-I : . (2x2.2'x2.2°)

(7.5%75) ULTIMATE- Subaru
o mh (14x14’)

ULTIMATE-Subaru will deliver:

» Subaru’s original High-redshift targets to follow-up with TMT

» Spatially-resolved studies of the objects found by HSC/PFS

» SDSS-like comprehensive imaging/spec. survey for high-redshift universe (z>2).

» Synergy with the future surveys by wide-field space missions (good synergy with
WFIRST)
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Subaru wide-field capabilities 1n 2020s

—

H SC (opearational)

PFS (2022

ULTIMATE (2026 ) Near-Infrared

Optical
(0.38 — 1.1 um)

Fo\V
1.7 deg2

Seeing limited
(>0.4”)
Imager

Optical — J-band
(0.38 — 1.26 um)

FoV

2,400 fibers
1.05" ¢
Multi-object sp.
0.38 — 1.26 um

GLAC supported
0.2" resolution
{in K-band)
Imager (14'x14’})
Multi-object sp.
(w/ MOIRCS)
IFU sp.

(0.9 — 2.5 um)

Fol
20

i

with 1h exp. : 17 9
r 27.2 |
| 26.5 |
z 25.9 |

Limiting mag. with 1h exp.

Blue (0.38 — 0.65 pm) 22.5
22.4
21.4

Red (0.65 — 0.97 um)
NIR {0.97 = 1.26 pm)

Limiting mag. el mag

|using GLAD |,
| with 4h exp.

26.3
5.5 |
Ks 26.4
' NB1340 26.1

—_— — —
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BEirxxs

NACJ

National Astronomical
Observatory of Japan

International collaboration on Subaru
Instrumentation

& Several collaborations on instrumentation
& SCExAQ : Japan, US, Australia, etc.
& HSC : Japan, US, and Taiwan

& PFS : Japan, US, France, Taiwan, Brazil, Germany, and China
& IRD : Japan, US, Canada, Poland, Sweden, and Germany
& ULTIMATE : Japan, Taiwan, Australia, and Canada

2020/1/16 24
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NACJ

National Astronomical

International Partnership L

& It 1s getting more difficult for Subaru to financially sustain its
operation even though the scientific value of the telescope is still

very high.

& It 1s required for Subaru to make its operation cost lower.

¢ Japanese government has been asking Subaru to look for international
partners who can operate the telescope together.

& Discussions on international partnership with partner candidate coutries
are under way.

& Partner candidates:

&India

¢ Canada
¢ China

& East Asian Observatories
2020/1/16 9



Subaru — India Meeting on NAC)J

National Astronomical

International Partnership

9/9 — 10 @Bangalore, India

Agenda:
e Subaru Telescope Facility (Yoshida)
e HSC and ongoing planned projects at Subaru (Miyazaki)
 PFS, ULTIMATE, and instrument decommissioning plan (Yoshida & Miyazaki)
e Subaru Partnership (Sekiguchi)
e Discussion on plan & time scales from Indian side

* Discussion on the Subaru meeting @ TIFR in December 2019
2020/1/16 2



Science with Subaru — NAC)D

Indian perspective
12/18 — 20 @Mumbai, India

T

Natlonal Astronomical

Observatory of Japan

¢ Dec. 18-20 @ Tata Instltute of Fundamental Research (TIFR), Mumbai, India
& About 75 people participated in the workshop

¢ Subaru — India partnership, Indian instrumentation for Subaru : Executive session
between NAQOJ representatives (DG, Sekiguchi, Miyazaki, Minowa, and Yoshida) and
Directors of Indian astronomical institutions (8 institutes) was held.

& Science cases: cosmology, galaxy formation, nearby galaxies, Milky*Wd{/,°time ¥’
domain, star & planet formation, exoplanets, Solar system
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National Astronomical
Observatory of Japan

i
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