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Matsuoka et al. discovered 83 
quasars powered by supermassive 
black holes at z ~ 6 using Hyper 
Suprime-Cam (HSC) of  the Subaru 
Telescope. The discovery increases 
the number of  black holes known at 
that epoch considerably, and reveals, 
for the first time, how common 
SMBHs are early in the universe’s 
history. In addition, it provides new 
insight into the effect of  black holes 
on the reionization of  the universe.

Matsuoka et al.  2018
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Auroras at Jupiter's poles are heating the planet's atmosphere more deeply than 
previously thought. The heating occurs when the magnetosphere and the solar wind 
interact. Images illustrate how quickly the CH4 emission from the stratosphere of  
Jupiter reacted to the impact of  the solar winds onto Jupiter. 

7.8 um CH4 images of  Jupiter taken with COMICS

CFHT Users Meeting 2019

Sinclair et al.  2019
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The data ruled out the possibility that 
primordial black holes smaller than a tenth of  
a millimeter make up most of  dark matter. 

About 90 million stars of  M31 were monitored 
with HSC for 1 night (time interval is 2 min.) to 
detect gravitational lensing effects by 
primordial BHs in the halo of  M31.  Only 1 
candidate event was detected.

CFHT Users Meeting 2019

Niikura et al.  2019
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Gemini-N/S 
minimum 5 nights / semester

Keck-I/II 
5-8 nights / semester

5/22/2019CFHT Users Meeting 2019
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Three layer survey
Wide:           1400 deg2 g: 26.5,  i: 25.9
Deep:               27 deg2 g: 27.5   i: 26.8
Ultra Deep:    3.5 deg2 g: 28.1   i: 27.4

2nd Public Data Release (May 2019)

300 nights are allocated from 2014 to 2020

https://hsc-release.mtk.nao.ac.jp

CLAUDS (CFHT Large Area U-band Deep Survey)

PI: Marcin Sawicki

A 20 deg2 deep U-band (~27 mag) MegaCam survey in 
HSC Deep/UD fields Data are merged with HSC-SSP
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~ 120 – 140 papers per year
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17Subaru 
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 5/22/2019 CFHT Users Meeting 2019
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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

5/22/2019
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PFS will populate 
2394 individual fibers

for simultaneous spectroscopy
over this hexagonal field.

~1.5 deg
5/22/2019 CFHT Users Meeting 2019 20
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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

5/22/2019CFHT Users Meeting 2019



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

Conceptual Design 
Review was done in Oct. 
2018 !!

Science Operation: 2026 
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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’)

23
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1. very wide-field optical imager
2. wide-field multi-object spectrograph
3. wide-field near-infrared imager and MOS-

spectrograph including AO-assisted IFU capability

Subaru will provide “legacy data”

using HSC, PFS (in dark nights), and ULTIMATE (in bright nights)

HSC ( 2014 )
P F S ( 2 022 )

ULT IMAT E ( 2026 )

Subaru Operation
in 2020s

HSC (2013-)

PFS (~2022-)
ULTIMATE

λ [um]

Img.

Spec.

1 2

Dark nights Bright nights

(~2026-)

24

5/22/2019CFHT Users Meeting 2019



Subaru wide-field capabilities in 2020s



2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

PF
HSC

PFS

Cs

FOCAS

COMICS

MOIRCS

ULTIMA
TE

Ns

HDS
IRCS

SCExAO
IRD

CHARIS
AO188

GLAO GLAO

End

End

End
End

TBD

renewal

transition

Instrumentation Plan

End
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Major science themes in 
2020s and Subaru Telescope

Wide Field 
Imaging and 
Spectroscopy

Wide Field  
Infrared 
Observation

High Resolution 
Infrared 
Observation

The nature of dark 
matter and dark energy  

Galaxy formation 
and evolution

Multi messenger 
astronomy

Extrasolar planet and 
biomarker

HSC

PFS

ULTIMATE

SCExAO
IRD

CFHT Users Meeting 2019
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INHAWAII

Deadlines:
Abstract Submission
Due on June 15
Early Reg istration
Due on July 31

See details on the website

https:// subarutelescope.org/ subaru20anniv
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