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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)

Subaru Telescope

Orbital radius
B =~y - of Uranus
PRt ot n ' .,q

- = ..--3‘-!_ :

''''''

The ring-
like gap
was newly
discovered
at 20 AU
from the
central star.

1" =54 AU " 20 AU
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.



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 etal. (2015) ,




Subaru Telescope

Discovery of an Extremely Young Stellar Clump in the
Distant Universe (Zanella et al. 2015)

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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PhD Theses (1999=2014})

Number of PhD Theses
12 7 1999 - 2014
2
2000 2005 2010 -
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PhD Theses (1999=2014})

Paris 1
Hiroshima 1
Osaka 1
KyoSan 2
TIT3
Ehime 3
Kobe 4
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Fundamental Question of the
Universe

Hitchhiker's guide to the galaxy



Fundamental Questlons about Our

galaxujv -ansf/rm the Universe?

© R.Kaehler & T.Abel



'Funéj?%i;g?ntal Questions about Our

~ “ Universe
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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

WFIRST

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?
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Subaru Commun y S Access

How-de-youuse these mghts'?
Do §ou assign only a few houréa toeach PI?
Do you introduce TMT Strateglc rogram’?
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Timeline of Subaru




~ Keck/Gemini
Time Exchange

Keck-1 éeveral nights
. -Keck-11 several nights
ete\escove g 59 LGS-AO maximum 2 n|ghtS

. Gemini-N/S
minimum.5 nights
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Subaru — Keck Synergy I

2015/01/16 5@ NA@J}'/ |

Previde opp(')r'tunit'i'es to deepen two
communities’ mutual understanding
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——Subaru-Keck Meeting
Sendai 9/1-9/2 2015




Strategy of Subaru Revised

2016 2019 2022 2025 202? 2030 2032 2034 2036-
@  TMTConstruction

| Dark Matter Distribution Origin of Dark Matter

Wt 20 Earth-like Habitable .
! : Search for H20/0O2 Planets
TMT : Planets ' ' ' g

Detailed P S A few Million :
Research - | . SYIBELURINE | Origin of Dark Energy
e ' Galaxies

| | s W 100275 -
: : Galaxies B Re-l1onization
HSC Wide Field Survey '

IRD=CHARIS | Earth-like Planets, Young Planets

Subaru PFS | Expanding Universe
Wide . . |
Survey ULTlMATE-Subaru Ultra high-z galaxies P 32. i
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Telescope Repair

4,000

3,500

3,000

2,500

2,000

1,500

Budget (M¥)

1,000

500

Electricity
New Development

/ HP Cost
Instruments
Car Lease

B Supercomputer

B RCUH (HR)
B Computer/Software
M Telescope

H Maintenance

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Fiscal Year



Budget (M¥)

3000

2500

2000

1500

1000

500

Subaru Telescope’s Budget

Alllocated by the Japanese governmemt

2006

2007

2008

operation cost

2009 2010 2011

Fiscal Year

2012

2013

2014

2015

¥1690M

2016
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Office of Policy Innovation Public Relations
Vice President

Optical Radio Space

General
Astronmy Astronmy Science Asministration
Division Division Division

Division

Planning

Division

Centerfor rf
Gala Radi Salar and Centerfor l§ Centerfor Small & Ct::_:\t:ceor General
Y adio Space Large Theoreticaal ll _Medium 2P Planning cner
Evolution Astronmy Weather T Astronmy Enterprises Situational Affairs
SR Partnership ll Awareness
Variable . Historical
Objects TRAO Asi?gri:;y Science A;Lrgnlrc:y Budget Personnel
Optical Tech Space Secondary R&D :
Devel kv Geodesy Mirror Cosmology Management Accounting
SOAO Radio Tech SLR Instrument | | Theoretical MIS Procurement
Devel Astronmy

BOAO

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



Kein Geld flr Subaru uber 2027

Ministerium fir Bildung und Finanzministerium von der geheimen
Vereinbarung

S'il vous plait
budgeétaire.
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Subaru Co-operation

100%
90%
80%
70%
60%
50%
40%
30%
20% Na\ON)
10%

0%
2016 2017 2018 2020 2021 2022 2024 2026 2028 2030 2032 2034




How are Subaru Nights Allocated?
Subaru 23

Engineer 31

Keck 9
Gemini 13

m Open Use
H HSC SSP
m UH

B Engneer
m HSC GTO

M Subaru

365

2015 nights



Case Study (l)
MK Collaboration

Subaru

B Open Use
m HSC SSP

m HSC GTO

M Subaru



Case Study (ll)
International Cooperation

Keck 10
Gemini 10

m Gemini



- NAOJ’s Contribution
- Subaru beyond 2028
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TMT Operation Budget
NSF (Gemini & Subaru)

TMT Operation Budget
NAOJ (Subaru)



Decadal Plan for Australian
Astronomy 2016 - 2025

Australia in the era
of global astronomy

The decadal plan for

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
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New Subaru DM

beyond 2018
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SUBARU BOARD

) Subaru Director



Collaboration with China
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Semester
Proposal 1D -
Recelved

far Telescope Time
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2. Princ 1pal L.

Name: Aok

Institute: National Astronomical ..

Mailing Address: 2-21-1, Osawa, Mitaka, 10.7

E-mail Address: aokl.wako@nao.ac.jp

3. Scientific Category b _
|:| Solar System |:| Normal Stars |:[ Extrasolar Planets : Formation
Metal-Poor Stars [ ] Compact Objects and SNe [[] Milky Way
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Chinese PFS Participation

Consortium (CP=PC) 4
$5M Cash Contribution £aFy.
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Chinese PFS Participation
Consortium (CPPC)
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Purchase of Subaru Time?

THIS TICKET HEREBY GRANTS YOU 7 HOURS OF
COMPUTER OR VIDEO GAME TIME

1 puncH = 1 HOUR




Purchase of Subaru Time?
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Japanese Astronomy must address
the low level of Female Participation
among its Workforce

112 &

Female PhD acaal NS
1999-2014 J 311 R | Female Samurai
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.
e
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Women Observing Stars, 1936
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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.
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May 2, 2015 =y -
10 am = 4 pm ;.’I_q.:;

CELEBRATING

The International Year of Light




Subaru x AstroDay
g <. May 2 (Sat) 10am - 4pm, Prince Kuhio Plaza (Macy’s)

-/ Family & Kids friendly event. Lots of hands-on activities & souvenirs!

“Let’'s make a Rainbow!”
(spectrum card)

-~

Beads change colors under the Sun (ultraviolet light) SFIEII:E vﬂ}fﬂ,gﬂ Gﬂ,mE- v"
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Subaru-JCCIH Tanabata Fest
07/07/2015







-- Subaru Strategy for 2020’s - 2016.1

SUM 2015

Space-Ground-Person

(carry-in instruments) International
(education) Cogpﬂr:‘ lion of

Open Use 65%
Time Exchange 20%
Partners’ Share 30% .
(collaboration)
(participation) jard
MK Observatories
© Keck
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