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of  Okayama  Astrophysical Observatory (OAO)



People
Name Institution Research Fields

Shigeru Ida ELSI, Tokyo Tech. Planet formation, theory

Bun’ei Sato Tokyo Tech. Exoplanets, observation

Masahiro Ikoma Univ. of  Tokyo Planet interior and atmosphere, theory

Kiyoshi Kuramoto Hokkaido Univ. Jovian atmosphere, theory

Yukihiro Takahashi Hokkaido Univ. Jovian atmosphere, observation

Hideyuki Izumiura OAO, NAOJ Stellar physics, observation and 

instrumentation

Eiji Kambe OAO, NAOJ Asteroseismology, observation and 

instrumentation

Hidekazu

Hanayama

Ishigakijima Astro. 

Obs., NAOJ

Few more people



B. Sato

 Department of  Earth and Planetary Sciences, School of  

Science, Tokyo Institute of  Technology

 Associate Professor

 1 assistant professor and 8 graduate students in my group

 Research Fields

 Detection and characterization of exoplanets

 Doppler planet searches around evolved stars using 1.88m 

telescope at OAO, Subaru 8.2m telescope, etc. for ~15 years



East-Asian Planet Search Network 

(EAPSNET)
Okayama (OAO)

Bohyunsan/

Korea

Xinglong/China

Turkey

Subaru

1.88m

1.8m

8.2m

2.16m

1.5m

2001~

2005~

2006~

2005~

2008~

We discovered ~30 planets and brown

dwarfs around evolved stars so far



Planet Hunting Machines
• Okayama 1.88m telescope and HIDES (HIgh Dispersion Echelle

Spectrograph)

• 3750-7500Å (5000-5800Å for RV)

• R~70,000 (Max. 110,000)

• Iodine cell for precise RV measurements

• RV precision ~2 m/s

• Fiber-feed and image slicer

• Laser frequency comb is under development

• Subaru 8.2m Telescope and HDS (High Dispersion Spectrograph)

• 3500-6100Å (5000-5800Å for RV)

• R~55,000 (Max. 150,000)

• Iodine cell for precise RV measurements

• RV precision ~2 m/s

• Image slicer



 Double Keplerian fitting

 Period ratio ~1.88

 Best-fit orbits to RVs are unstable

(the orbits are almost crossing)

OAO/HIDES (red, blue), Xinglong (brown,

magenta, cyan), AAT (green)

Sato+ 2016

Our latest result at OAO:

Multiple planets around

HD 47366 (K1 III)



Kepler-91
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• Planet properties (this study)

(P=6.24668005d) Mp=0.66±0.06MJUP, Rp=1.40±0.04RJUP, a/R★=2.253±0.045
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Light curve (Kepler)
RV (Subaru/HDS)

Sato+ 2015

• Stellar properties (Huber+ 2013; Lillo-Box+ 2014)

Teff = 4550±75K, log g = 2.85 cgs, M★ = 1.31±0.10M


, R★ = 6.30±0.16R


Primary transit

Secondary eclipse

~5x10-4

~5x10-5

~50m/s

Ellipsoidal

variation

Our latest result at Subaru:



A Multisite Campaign to Measure 

Solar-like Oscillations in Procyon

Arentoft+ 2008 (OAO observations were led by Eiji Kambe)

Green: OAO



Stellar oscillation in evolved stars

Ando+ 2010

11 Com (G8 II-III)

OAO/HIDES OAO/HIDES2008 2009



Okayama Astrophysical Observatory,

National Astronomical Observatory of  Japan



Okayama Astrophysical Observatory

Okayama

Hiroshima

Setonaikai sea

North

East

●
●

Tokyo
Okayama

OAO

~600km/s



Okayama Astrophysical Observatory

Longitude E133° 35’ 47”

Latitude +34° 34’ 26”

Altitude 372m

1.88m tel.

Possible candidate of  a

host telescope of JOVIAL

1.88m telescope

Since 1960

3.8m tel.

(under construction)
0.91m tel.

0.5m tel.

0.65m tel.



New 3.8m telescope of Kyoto Univ.

(Partially) Start operation in 2018

A half  of  the telescope time is for open-use



A big issue on the 1.88m telescope

 The 1.88m telescope is now fully operated by NAOJ as an open-
use telescope.

 NAOJ will shut down operation of  the 1.88m telescope by the 
end of  March 2018.

 New Kyoto 3.8m telescope will partially start operation as an
open-use telescope in April 2018.

 If we want to use the 1.88m telescope after April 2018, we need 
funds to operate the telescope.

 If  we have more funds, we may have chances to get more 
observing time.

 A total cost (including labor cost) would be ~0.3M$/yr. To
share the cost with other groups is possible (~50K$/yr for each?).

 A back-up plan is necessary? (Ishigaki?)



Funds … nothing at this moment

 Japan

 Applying for competitive research funds

 KAKENHI grants (Japan Society for the Promotion of  

Science; JSPS)

 Deadline: late October

 Others

 France?



Thank you



Okayama Astrophysical

Observatory
Bun’ei Sato

Tokyo Institute of  Technology



Okayama Astrophysical Observatory
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1.88m telescope

Longitude E133° 35’ 

47”

Latitude +34° 34’ 26”

Altitude 372m

1.88m tel.

Possible candidate of  a

host telescope of JOVIAL

1.88m telescope

Since 1960

3.8m tel.

(under construction)
0.91m tel.

0.5m tel.

0.65m tel.



Instruments
 Coude focus

 High Dispersion Echelle Spectrograph 
(HIDES)

 Cassegrain focus

 Near-infrared imager and low-dispersion 
spectrograph (ISLE)

 Kyoto-Okayama Optical Low-dispersion
Spectrograph (KOOLS)

 Multi-color Simultaneous Camera for 
studying Atmosphere of  Transiting 
exoplanets (MuSCAT)

http://www.oao.nao.ac.jp/en/telescope/

http://esppro.mtk.nao.ac.jp/MuSCAT/observing.html



Newton
(not used)

Cassegrain
(ISLE, KOOLS,

MuSCAT, HIDES-F)

Coude
(HIDES)



←Telescope Coude room→
(spectrograph)

Iodine cell

Coude room



Telescope

Coude

room



http://www.oao.nao.ac.jp/en/telescope/abouttel188/



Pointing accuracy 

(Cassegrain)

http://www.oao.nao.ac.jp/stockroom/extra_content/um13/O08_Fukui.pdf

Cassegrain

Guide tel.

Cassegrain Guide tel.

RMS~9.5” RMS~1.2”



Slew speed

http://www.oao.nao.ac.jp/stockroom/extra_content/um13/O08_Fukui.pdf



Tracking accuracy

http://www.oao.nao.ac.jp/stockroom/extra_content/um13/O08_Fukui.pdf



Tracking accuracy

http://www.oao.nao.ac.jp/stockroom/extra_content/um13/O08_Fukui.pdf



Tracking accuracy

Drift < 10”/30min

http://www.oao.nao.ac.jp/stockroom/extra_content/um13/O08_Fukui.pdf



Small angle motion

RMS~0.3”
http://www.oao.nao.ac.jp/stockroom/extra_content/um13/O08_Fukui.pdf

※tracking error corrected

Dec



Small angle motion

RMS~0.3”
http://www.oao.nao.ac.jp/stockroom/extra_content/um13/O08_Fukui.pdf

※tracking error corrected

RA



Night weather (typical)
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http://www.oao.nao.ac.jp/stockroom/extra_content/com50pdf/OAO50th.pdf
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Natural Seeing

http://www.oao.nao.ac.jp/stockroom/extra_content/com50pdf/OAO50th.pdf

mode

Inside the 1.88m tel. dome ~1.5”



Thank you


