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Subaru Telescope 
Subaru Telescope Observes Superflare Stars with Large 

Starspot (Notsu et al. 2015) 
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A team of astronomers has used the HDS to conduct spectroscopic 
observations of Sun-like "superflare" stars first observed and cataloged by 

the Kepler Space Telescope. The investigations focused on the detailed 
properties of these stars and confirmed that Sun-like stars with large 

starspots can experience superflares. 



Subaru Telescope 
Discovery of Multiple Ring-Like Gaps  

in a Protoplanetary Disk (Akiyama et al. 2015) 
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The SEED has found a close-in ring-like gap in the protoplanetary 
disk of gas and dust around the nearby sun-like young star, TW 

Hydrae, suggesting the ongoing planet formation in the disk. 

The ring-
like gap 

was newly 
discovered 

at 20 AU 
from the 

central star.  



Subaru Telescope 
Classical Nova Explosions are Major Lithium Factories in the 

Universe (Tajitsu et al. 2015) 
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Subaru Telescope 
The Ghostly Remnants of Galaxy Interactions Uncovered 

in a Nearby Galaxy Group M81 
Okamoto et al. (2015) 



Subaru Telescope 
Discovery of an Extremely Young Stellar Clump in the 

Distant Universe (Zanella et al. 2015) 
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A group of French researchers from CEA-IRFU discovered the birth cry of a 
massive star-forming clump in the disk of a very distant galaxy. This giant 

clump is less than 10 million years old, and it is the very first time that such 
a young star-forming region is observed in the distant Universe. 
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2000 2005 2010 

Number of PhD Theses 
1999 - 2014 



Tokyo 
52 

Tohoku 
19 

GUAS 
12 

Kyoto 
12 

Paris 1 
Hiroshima 1 
Osaka 1 
KyoSan 2 
TIT 3 
Ehime 3 
Kobe 4 
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Fundamental Question of the  
Universe 

42 
Hitchhiker's guide to the galaxy 



Fundamental Questions about Our 
Universe 

 
How did the first stars and 

galaxies transform the Universe? 

© R.Kaehler & T.Abel 



Fundamental Questions about Our 
Universe 

 
What is the Nature of Dark Matter 

and Dark Energy? 

© NASA/JPL-Caltech 



Fundamental Questions about Our 
Universe 

 
How do Galaxies Form and Evolve 

across Cosmic Time? 

© ESO/MKommersser 



Fundamental Questions about Our 
Universe 

 
How do Stars and Planets Form? 

© ESO 



Fundamental Questions about Our 
Universe 

 
How Are Elements Produced by 

Stars and Recycled through 
Galaxies? 

© NASA/HST 



Fundamental Questions about Our 
Universe 

 
What is the Nature of Matter and 

Gravity at Extreme Densities? 

© AIGO 



Major facilities required to answer the 
fundamental questions 

Subaru TMT ALMA SKA G-Grav High-E
1) How did the first 
stars and galaxies

transform the Universe?
2) What is the nature of dark

matter and dark energy?
3) How do galaxies form 

and evolve across cosmic time?
4) How do stars

and planets form?
5) How are elements 

reproduced and recycled
through galaxies?

6) What is the nature of
matter and gravity at

extreme densities?



WFIRST, Euclid, TESS 

Subaru WFIRST Euclid TESS
1) How did the first 
stars and galaxies

transform the Universe?
2) What is the nature of dark

matter and dark energy?
3) How do galaxies form 

and evolve across cosmic time?
4) How do stars

and planets form?
5) How are elements 

reproduced and recycled
through galaxies?

6) What is the nature of
matter and gravity at

extreme densities?



Subaru Community’s Access 
to TMT 

How do you use these nights? 
Do you assign only a few hours to each PI? 
Do you  introduce TMT Strategic Program? 

42 
   nights 

70 
   nights 



Timeline of Subaru 

2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 

SUM 
2016 

PFS 
SFL 
2018 

TMT 
FL 

2026 

New 
 MK sub 

lease 
 2033 

Ultimate 
SFL 
2024 

IRD 
SSP 
2017 

PFS 
SSP 
2019 

SSP2 
2025 

SUM 
2040 

International Cooperation of  Subaru (>2017-2018) 



Keck/Gemini  
Time Exchange 

Gemini-N/S  
minimum 5 nights 

Keck-I several nights 
Keck-II several nights 

LGS-AO maximum 2 nights 



Time Exchange with Gemini 

 The amount of time available in the Subaru/Gemini time 
exchange will be determined semester by semester in 

discussions between the Subaru and Gemini 
Observatories. 



Time Exchange with Gemini 

Subaru users will be allowed to apply for time 
through Gemini’s monthly Fast Turnaround scheme 
(URL). The scheduled time will be recorded 
throughout a semester and added to the time 
offered on Subaru to Gemini users in the 
subsequent semester(s). 
  
Subaru and Gemini will enable large/intensive 
programs from each other’s community, following 
their respective schemes and applying through their 
respective time allocation committees.  



30 

• Increase time exchange nights 
• Promote collaborative research projects by  
          Subaru and Keck 
• Develop instruments jointly  
• Provide opportunities to deepen two    
          communities’ mutual understanding 



Subaru-Keck Meeting 
Sendai 9/1-9/2 2015 



TMT Construction Subaru/TMT Operation  Subaru Operation 

Strategy of Subaru Revised  
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2034 2016 2019 2022 2025 2030 2032 2036 202? 

HSC 

PFS 
IRD・CHARIS 

      ULTIMATE-Subaru 

Wide Field Survey 

Expanding Universe 

Earth-like Planets, Young Planets 

Ultra high-z galaxies 

TMT 
Detailed 
Research 

Subaru 
Wide 

Survey 

Dark Matter Distribution 

20 Earth-like Habitable 
Planets 

100 z>7.5 
Galaxies 

A few Million 
Emission-line 

Galaxies 

Re-ionization 

Search for H2O/O2 Planets 

Origin of Dark Energy 

Origin of Dark Matter 



Subaru is not only for wide field 
astronomy 

• Subaru needs to support researchers working 
on minor fields such as solar system, stars, 

interstellar dust, local group galaxies, 
galaxies at z<1, intra galactic medium, 

gamma ray bursters, and time domain targets, 
since some of them will grow quickly to the 

major science fields.  
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Dark Clouds Ahead 



Fiscal Year 

B
ud

ge
t (

M
¥)

 

Telescope Repair 
Electricity 

New Development 
HP Cost 

Instruments 
Car Lease 

Travel Cost 



Fiscal Year 

B
ud

ge
t (

M
¥)

 

¥1690M 

operation cost 

2016 



International Cooperation  
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Japan 

China 
Korea 

Taiwan 

Subaru 

International 
Cooperation 

Australia 

Canada 



Subaru Winter School in Korea 
2014/02/25 – 2014/02/27 (KASI) 



2015 KAS Fall Meeting  
15-16 Oct 2015 

Daemyung Resort Vivaldi Park, Korea 



Inwoo Han (한인우) 

Narae Hwang (left) 
Byeong-Gon Park (right) 



Kein Geld für Subaru über 202? 
Ministerium für Bildung und Finanzministerium von der geheimen 

Vereinbarung 

S'il vous plaît 
budgétaire. 



Subaru сотрудничества 
스바루의 공동 운용 

Subaru Co-operation 

One of Operation Plans (2016) 

NAOJ 
NAOJ 



How are Subaru Nights Allocated? 

Open Use

HSC SSP

UH

Gemini

Keck

Engneer

HSC GTO

Subaru

Open use 
180 

HSC-SSP 
56 

UH 47 

365 
nights 

Gemini 13 
Keck 9 
Engineer 31 

Subaru 23 

2015 



Case Study (I) 
MK Collaboration 

Open Use

HSC SSP

UH

Gemini

Keck

Engneer

HSC GTO

Subaru

Open use 
143 

HSC-SSP 
60 

UH 52 

Gemini 20 
Keck 40 

Eng 30 

Subaru 
20 



Open Use

SSP

Subaru

Engneer

Gemini

Keck

A

B

C

D

UH

Case Study (II) 
International Cooperation 

Open use 
110 

SSP 
60 

UH 
52 

Gemini 10 
Keck 10 

Eng  
25 

Subaru 
18 

A 30 

B 20 
C 10 

D 20 



NAOJ’s Contribution 
Subaru beyond 2028 

TMT Operation Budget 
NSF (Gemini & Subaru) 

TMT Operation Budget 
NAOJ (Subaru) 



Decadal Plan for Australian 
Astronomy 2016 - 2025 

Partnership equating to 30% 
of an 8-metre class optical/ 

infrared telescope 
 

A simple cost-per-night  
purchase of telescope  

capability will not facilitate  
the opportunities 

for innovation and technology 
development  that kept Australian  

astronomy at the international  
forefront. 



Decision Making of Subaru 

NAOJ Director General 

Subaru Director 

SAC @ Odawara 



New Subaru DM 
beyond 2018 

Subaru board 
Subaru Director 



Collaboration with China 



1st China-Subaru WS (Shanghai) 
2014/11/29 – 2014/12/01 

2nd China-Subaru Core Meeting (Kyoto) 
2016/05/27： 



Subaru-LAMOST Intensive Program 
S16A-S17B (20 nights) 



Chinese PFS Participation 
Consortium (CPFSPC) 

$5M Cash Contribution 

 
• 11 senior scientists, namely Yipeng JING 
(representative), Xiaohu YANG, Jun ZHANG and Pengjie 
ZHANG from Shanghai Jiaotong University, Junxian WANG 
and Yongqun XUE from the University of Science and 
Technology of China, Cheng LI and Houjun MO from Tsinghua 
University, Taotao FANG from Xiamen University, and Gang 
ZHAO and Gongbo ZHAO from National Astronomical 
Observatories of China. 
• Up to four junior participants (postdocs, graduate or 
undergraduate students) directly supervised by each senior 
scientist. 



Chinese PFS Participation 
Consortium (CPPC) 



Purchase of Subaru Time? 



Purchase of Subaru Time? 

10 
nights 



Japanese Astronomy must address 
the low level of Female Participation 

among its Workforce 

Women Observing Stars, 1936 

𝟐𝟐
𝟏𝟏𝟐

 
Female PhD 
1999-2014 Female Samurai 



Subaru and Universities 

• University-operated research telescopes play 
valuable roles in training astronomers who 

will pay a leading role in the scientific 
utilisation of the global astronomy facilities. 

 
• The role of Subaru will necessarily evolve to 

provide the local training support required to 
users of the large international facilities. 



Astronomy and Industries 

Solutions include developing a  
commercial understanding within  
academia fostering the exchange  

of personnel and building 
long-term relationship between 
industry and academic partners. 



TMT Protesters 2015 













Subaru-JCCIH Tanabata Fest 
07/07/2015 





-- Subaru Strategy for 2020’s – 
Space-Ground-Person 

69 

Subaru 
Open Use 65% 

SSP 25% 
Time Exchange 20% 
Partners’ Share 30% 

ALMA 

TMT 

HSC 

PFS 

IRD 

ULTIMATE 

WFIRST 
Euclid 
TESS 

Local Public 
Relation  

TAO 6.5m 
Kyoto 3.8M 

Keck 
Gemini 

MSE 

MK Observatories 
Subaru Standard Instruments 

(collaboration) 

(carry-in instruments) 
(education) 

International 
Cooperation of 

Subaru 

2016.1  
SUM 2015 

(participation) 
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