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Prime focus

1st Nasmyth focus

Cassegrain focus

2nd Nasmyth focus
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Field-of-view of  
Hyper Suprime-Cam
of Subaru 

9 times as large as
the apparent size
of  the moon

M31 image taken with HSC

Field-of-view of  
Prime Focus Spectrograph

Field-of-view of TMT Field-of-view of
Keck DEIMOS
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http://anela.mtk.nao.ac.jp/michitaro/m31-halpha/
http://anela.mtk.nao.ac.jp/michitaro/m31-halpha/
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Instruments of  Subaru Telescope

visible near infrared mid-infrared
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IRD



FOV: 1.7 degree2

104  CCDs  830 million pixels
Pixel scale: 0.17 arcsec
Wavelength range: 0.4 – 1.0 μm

Hyper Suprime-Cam (HSC)
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Astronomer
26%

Technician
19%

Engineer
17%

Operator
7%

Admin
18%

Scientist
2%

Fellow
9%

Intern
2%

Job Title

Astronomer Technician Engineer Operator

Admin Scientist Fellow Intern

Foreign
43%

Japanese
57%

Foreign & Japanese

Foreign Japanese
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Year from operation start

Gemini

Keck

VLT

CFHT

Subaru
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13Subaru 
Instrumentation

HSC

IRD

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

＋GLAO Wide-field IR
Instrument

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

Infrared observation

Wide field (1.5 deg)
imaging

Precise radial velocity
(2m/s) measurement 2020/1/16
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A fiber fed multi-object spectrograph attached to the prime 
focus of  Subaru

2,400 fibers FOV: 1.25 deg2

λ range:  0.38 – 1.26 μm
Spec. R: 2,300 – 5,000

Sensitivity 

Band magnitude

Blue (0.38 – 0.65 μm) 22.5

Red (0.65 – 0.97 μm) 22.4

NIR (0.97 – 1.26 μm) 21.4

S/N = 5 @ 1 hour exposure
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PFS will populate 
2394 individual fibers

for simultaneous spectroscopy
over this hexagonal field.

~1.5 deg
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Prime Focus 
Instrument 

On-telescope fiber 
cable (“Cable B”)

Spectrograph 
system

Dewars & detectors

Fiber slit

Focal plane 
fibers

Fiber positioner 
system

Logistics for PFS system integration

• Systems engineering is clearly the key.
• Parts/components/subsystem will be validated at each site before their delivery 

to other places for higher-level integration & finally to Subaru. 18

Metrology 
Camera System
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2018         2019                   2020                     2021              2022

Metrology
Camera

1st Sp-graph

4th Sp-graph

Science
Obs.

3rd Sp-graph

2nd Sp-graph
Top Unit w/
fiber positioner

Commissioning
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Deformable
Secondary

Mirror

Wavefront
Sensors

4 Laser Guide 
Star System

Wide Field Near-
infrared 

Instruments

Wide field near-infrared 
observation facility using 

ground layer adaptive 
optics (GLAO) system

Science Operation: 2026

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

Subaru/MOIRCS
(4’x7’)

VLT/HAWK-I 
(7.5’x7.5’)

Subaru/IRCS
(1’x1’)

HST/WFC3
(2.0’x2.3’)

Star-forming galaxies at z~2
JWST/NIRCAM

(2x2.2’x2.2’)
ULTIMATE- Subaru

(14’x14’)
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Subaru wide-field capabilities in 2020s
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Agenda:
• Subaru Telescope Facility (Yoshida)
• HSC and ongoing planned projects at Subaru (Miyazaki)
• PFS, ULTIMATE, and instrument decommissioning plan  (Yoshida & Miyazaki)
• Subaru Partnership  (Sekiguchi)
• Discussion on plan & time scales from Indian side
• Discussion on the Subaru meeting @ TIFR in December 2019
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Science Collaboration
with Universities / 
Institutes
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International 
Collaboration on
Instrumentation
(PFS, ULTIMATE, etc.)

International Partnership for Subaru 
Operation and Science Promotion

Wide Field
Imaging &
Spectroscopy

Spectroscopic
Capability

Flexibility, AO
Southern Sky

Multiplicity

Keck

Gemini

MSE

WFIRST Euclid

Satellite MissionsTMT

High sensitivity
High ang. res.

GMT

US collaboration

Flexibility
Accessibility

Infrared
Capability

Seimei

TAO
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