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PREFACE 
 
� Astrobiology is a new discipline that 
searches for places in the universe that can 
accommodate life—in addition to the existence 
of life itself—and discusses the origins and 
evolution of life without fixating solely on the 
Earth. It is regarded as an extremely wide-
ranging interdisciplinary subject, spanning 
fields including astronomy, planetary science, 
biology, biochemistry, earth science and 
engineering. 
 
With the considerable progress over the last roughly 20 years in the search for planets 
existing outside of the solar system (exoplanets), the field has matured rapidly over the past 
10 or so years, enabling the scientific discussion of life in the “New World” of exoplanets, of 
which a countless number exist in the universe. In fact, several thousand exoplanets have 
already been discovered and verified, and estimates based on the latest Kepler satellite data 
suggest the ratio of planets in the habitable zone around solar-type stars, where the 
existence of life is possible, to be as high as approximately 10%. As things stand, we can 
confidently say that the era of astrobiology has begun. 
 
Amid these circumstances, the National Institutes of Natural Sciences established a new 
institute, the “Astrobiology Center” in April 2015, with the stated aim of developing the field 
of astrobiology, with a focus on exoplanet research. To fulfill its role as an inter-university 
research institute, the Astrobiology Center will encourage applications for satellite project 
studies for developing the diverse relevant sectors within Japan, expand the foundations 
and range of astrobiology and promote collaboration with organizations abroad, as well as 
take responsibility for efforts that are difficult to implement in a university laboratory, such 
as the development of large-scale equipment for astrobiology. 
 
The Astrobiology Center is made up of three project laboratories: the Exoplanet Exploration 
Project Office, the Space Life Search Project Office and the Astrobiology Instrument 



 

 

Development Office. It also plays a vital role in furthering development of the exoplanet 
research to date. The Strategic Explorations of Exoplanets and Disks with Subaru Telescope 
(SEEDS) Project that used the High Contrast Instrument for the Subaru Next Generation 
Adaptive Optics (HiCIAO) camera on the Subaru Telescope brought success in the direct 
imaging of “Second Jupiters” and many “planetary nurseries”. In addition, it brought about 
the collaborative development and start of operations of the next-generation adaptive-
optics-based instrument of the Subaru Coronagraphic Extreme Adaptive Optics (SCExAO), 
and the integral-field spectrometer for exoplanet observation, Coronagraphic High Angular 
Resolution Imaging Spectrograph (CHARIS). Both of these results served as proof of the 
core technology to refine the direct imaging and spectroscopy of earth analogs via similar 
methods with the forthcoming Thirty Meter Telescope (TMT). The design and development 
of equipment for this was an important challenge for the Center. In addition, plans are in 
progress to commence searching for Second Earths around lightweight stars (a different 
environment from stars like our Sun) very close by, using a new, high-precision infrared 
Doppler (IRD) spectrograph with the Subaru Telescope, which are not even clear yet with 
the Kepler satellite. What would life be like in a different environment such as this? One 
cannot fail to be intrigued. 
 

Motohide Tamura 
Director General 

Astrobiology Center 
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1-2� Number of Staff Members 
FY2015 

(2016.3.31) 

Regular 
Employees 

Director 1 

Executive Director 1 

Research and Academic Staff 2 

 Assistant Professor 2 

Employees on Annual Salary System 5 

 

Special Professor 1 

Specially Appointed Assistant Professor 3 

Specially Appointed Senior Specialist 1 

Fixed-term 
Employees 

Part-time Contract Employees 2 

 
 

Director

Exo-Planet Search Project Office

Exo-Life Search Project Office

Astrobiology Instrument Project 
Office

Administration / Public Relations

Advisory Committee for 
Research and Management



2. Status Reports of Research Activities 
 

In April 2015, Astrobiology Center (ABC) was established as international collaborative 
research base under the direct control of the National Institutes of Natural Sciences (NINS). 
This center is a mission to focus on “Astrobiology” aiming to confirm the existence of life 
in the universe with a view to the observations of the next generation ultra large telescope 
such as TMT. In addition to invite foreign researchers, we collaborate with relevant 
organizations and universities including National Institute for Basic Biology (NIBB), and 
promote international and advanced collaborative research. In November 2015, we held 
the opening ceremony.  

In 2015, ABC started with two project office, Exo-Planet Search Project Office and 
Astrobiology Instrument Project Office. Exo-Life Search Project Office was started in 
2016 and we promote research and development with three project offices. The outline 
of ABC’s activities from FY 2015 to 2017 is as follows. 

 

a) Exo-Planet Search Project Office 
This office promotes Exo-planet direct imaging using Subaru telescope and 

maintain/operate their instrument.  They are also promoting observations of 
birthplace of planets using ALMA telescope. As a result of these observations, we 
published many refereed papers.  

 

b) Astrobiology Instrument Project Office 
� Development of exoplanet instruments, IRD, MuSCAT, MuSCAT2, SCExAO and 
CHARIS.  

 

c) Exo-Life Search Project Office 
Research for photosynthesis of in exoplanets around red-dwarf’s habitable zone 

and promote cross-discipline workshop collaboration research. 
 

d) ABC Grants 
� Single-year grants and Multi-year grants. These results were presented in the “Life 
in the Universe Workshop” on the end of fiscal year.  
 

e) Cross-Appointment foreign researchers  



Astrobiology Instrument Project Office:  
              Olivier Guyon, The University of Arizona (since 2016) 
Exo-Life Search Project Office: 
             Victoria Meadows, University of Washington (since 2017)  

 

f)  International Collaborations  
 Consortium of Astrobiology Center and Earth-Life Science Institute 

 International partner with NASA Astrobiology Institute (NAI) 
 MOU with Instituto de Astrofisica de Canarias (IAC), Spain 

 

g) Publications 
 “Collected Papers of the Subaru SEEDS Project” includes 57 papers. 
  

h) Public relations  
  Open campus with National Astronomical Observatory of Japan and NINS 
 Symposiums. 
 

 
 



3. Scientific Highlights 
   (2015.04 � 2018.03) 

 

 Title Author 
1 Complete the SEEDS project main survey  Tamura, M. 
2 New IR Instrument Searches for Habitable Planets Kotani, T. 
3 Red-edge position of habitable exoplanets around M-dwarfs Takizawa, K. 

4 
Oxygen is not Definitive Evidence of Life on Habitable 
Extrasolar Planets 

Narita, N. 

5 
Performance Evaluations of Subaru Telescope's Near-
Infrared High-Precision Doppler Velocimeter, InfraRed 
Doppler (IRD) 

Kuzuhara, M. 

6 Planetary Systems in Clustered Environments Hori, Y. 

7 
Theoretical search for photosynthetic pigments applicable 
around M dwarfs by quantum chemistry 

Komatsu, Y. 

8 The formation process of interstellar glycine  Suzuki, T. 
9 Deconvolution with model-fitting in ALMA disk observations Hashimoto, J. 

10 Discovery of a Disk Gap Candidate at 20 AU in TW Hya Akiyama, E. 
11 A Substellar Companion to Pleiades HII 3441 Konishi, M. 
12 Carbon-to-Oxygen Rations in M Dwarfs and Solar-type Stars Nakajima, T. 

13 
Distortion of Magnetic Fields in a Starless Core III: 
Polarization--Extinction Relationship in FeSt 1-457 

Kandori, R. 

 



SEEDS Project Successfully Completed

Motohide Tamura (Astrobiology Center/The University of Tokyo/National Astronomical Observatory of Japan)，
and

The SEEDS Project Team

The SEEDS project (Strategic Exploration of Exo-
planets and Disks with Subaru), which was first approved
as the Subaru Strategic Program, started on a full scale
in 2009. A total of 120 nights were allocated to the
SEEDS project on Subaru/(Hi)CIAO. Over 120 people
in 35 universities/institutions, 80 of which were Japanese
researchers, were involved in the SEEDS project as part
of an international collaboration project using Subaru
telescope. This project was specifically designed to sur-
vey planets around∼ 500 relatively-young stars (Sun-like
stars and more massive ones) aged < 1Gyr. The SEEDS
survey was successful in directly imaging four wide-orbit
giant planets/candidate planets (see Figure 1): i) a 10–
30 Jupiter-mass planet (MJup) with an apparent semi-
major axis of 29 au around GJ 758 (G9-type, 1M⊙), ii)
a 12.8MJup planet around an intermediate-mass star κ
Andromedae (B9-type, 2.5M⊙), iii) a 3–4.5MJup planet
orbiting a Sun-like star GJ 504 (G0-type, 1.2M⊙), and
iv) a planetary/substellar-mass object with < 15MJup

orbiting a 5-10Myr-old Herbig Be star HD100546.

Another important mission of the SEEDS project was
to explore disk structures such as spiral patterns and
gap structures around young stars, leading to a better
understanding of the relationship between disk morphol-
ogy and formation of distant planets. SEEDS observa-
tions using Subaru/(Hi)CIAO were capable of unveiling
disk structures in an outer region where giant planets
form around young stars. In fact, we got better results
of disk images around nearby stars than disk observa-
tions using other 8m-class telescopes. We revealed de-
tailed structures of protoplanetary/debris disks around
T-Tauri stars and Herbig Ae/Be stars (see Figure 2).

The SEEDS project successfully finished in 2015 when
Astrobiology Center was newly established as the 3rd
research center of National Institutes of Natural Sci-
ences. We completed planet surveys and disk exploration
around ∼500 objects and published in total 57 refereed
papers on SEEDS results (see also ”Collected Papers of
the Subaru SEEDS Project”.)

Figure 1: Planets/candidate planets directly imaged by
the SEED project (the top-left:GJ 758b, top-right:κ Andb,
bottom-left:GJ 504b, and bottom-right:HD100546b)

Figure 2: Polarized scattered light images of disks revealed
by SEEDS direct-imaging surveys
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New IR Instrument Searches for Habitable Planets

Kotani,T., and IRD team

Astrobiology Center has developed a new instru-
ment for exoplanet exploration, InfraRed Doppler (IRD),
which is used on the Subaru Telescope.　We needed 8
years in total, to design, develop, manufacture, test, and
install IRD. Consequently, we had the first light of the
IRD spectrometer on August 2017. Furthermore, it is
capable to use the spectrometer together with the IRD’
s laser frequency comb since February 2018.

It has been ever challenging to perform precision
Doppler velocimetry for late M-type stars, which how-
ever is now enabled by IRD. While a low probability of
exoplanet detection using the transit technique makes it
impractical to find a habitable exoplanet around nearby
late M-type stars, the Doppler technique is less influ-
enced by this problem, allowing us to effectively search
for habitable planets in the solar neighborhood.

IRD has three advantages to detect small planets: (1)
its stable spectrograph that can simultaneously covers
a very wide wavelength range with a high wavelength
resolution, (2) a laser frequency comb that works as a
high-precision ruler to measure stellar velocities, and (3)
mode scramblers that mimics the light fluctuation caus-
ing the velocimetry instability. In addition, the Subaru
Telescope’s large mirror is ideal to gather a number of
photons even from late M-type stars that are faint com-
pared with other main-sequence stars. Furthermore, in-
frared observation is the best for late M-type stars due
to their low temperatures, two times cooler than sun-
like stars. Accordingly, the use of IRD with the Subaru
Telescope works as the most powerful choice for reveal-
ing habitable planets around late-M type stars with the
Doppler technique.

In the first-light observations, we used IRD’s high-
dispersion spectrograph and laser frequency comb for ve-
locity measurements. Both the spectra of an observed
star and that of a laser frequency comb are simultane-
ously imaged as shown in Figure 2, where the dots corre-
spond to the spectrum of laser frequency comb and the
lines correspond to the observed star. The dots make a
role as a precise and stable ruler to measure the move-
ments of stellar spectra. This function has been rarely

used and a new technology for high-precision Doppler
velocimetry.

Figure 1: IRD.

Figure 2: Test observation of a red dwarf. Comparing the
star ’s spectrum (broken line) to the laser frequency comb
(dots) allows researchers to calculate the motion of the star.

References
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Red-edge position of habitable exoplanets around M-dwarfs

Kenji Takizawa et. al.
（Astrobiology Center/National Institute for Basic Biology）

M-dwarfs have lower mass and lower surface temper-
atures than Sun, and the most abundant around neigh-
boring stars. It is relatively easier to search for habitable
planets and expected as the first candidate for discover-
ing biosignatures from extraterrestrial life. One of the
most important biosignatures on an exoplanet is a spe-
cific reflection pattern of vegetations named ‘vegetation
red-edge (VRE)’. On Earth, VRE appears between visi-
ble light, which is absorbed by photosynthetic pigments,
and near infrared (NIR) radiation, which is reflected via
leaf structure. In previous reports, it was predicted that
VRE could be red-shifted around M-dwarfs since pho-
totrophs on the exoplanet should use abundant NIR ra-
diation (upper right graph in Figure 1), while the VRE
wavelength positions is not obvious from the radiation
spectrum of M-dwarfs.

We estimated the light conditions expected on habit-
able planets around an M-dwarf and predicted the most
plausible photosynthetic wavelength. Assuming that an
Earth-like planet is located in the habitable zone around
AD Leo, light conditions on the land surface and under
water were estimated and compared with solar irradia-
tion on Earth. The land surface of the M-dwarf planet
is illuminated by strong NIR-radiation, and phototrophs
productivity can be maximized when they use NIR ra-
diation up to 900 nm or 1,100 nm. On the other hand,
Earth-like conditions are expected under water since only
blue-green light can penetrate meters of water. If the
origin of life and/or its evolution is placed underwater,
Earth-type oxygenic photosynthesis can evolve on exo-
planets around M-dwarfs.

The adaptive evolution of phototrophs from water to
land can eventually use NIR radiation by one of the two
photochemical reaction centers, with the other reaction
center continuing to use visible light. These ‘two-color’
reaction centers can absorb more photons, but they will
produce harmful reactive oxygen species when they are
not equally exited. We examined intermediate lighting
conditions in shallow water and how phototrophs might
adapt to it. A seamless transition from water to land

could be achieved if three factors were in place: a small
difference in the radiation spectrum between land surface
and underwater, a small difference in the light excitation
spectra between the two reaction centers, and a flexible
antenna regulation mechanism to balance light excitation
of the reaction centers.

Figure 1: Conventional prediction of shifted red-edge (right
half) and a novel concept of rigid red-edge (left half).

On Earth, environmental and biological conditions
meet all factors. Although the difference in the radia-
tion spectrum is larger on habitable exoplanets around
M-dwarfs, the same evolutionary path may also occur
if two reaction centers use only visible light and the
antenna regulation mechanism is effective. ‘Two-color’
reaction centers will encounter difficulty in adapting to
drastically changing light at the boundary between land
and water. Thus, the first land plants on M-dwarf plan-
ets should use visible light and VRE position is similar
to that on Earth (upper left graph in Figure 1). Our
studies imply that VRE is a universal biosignature for
life originated underwater.
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Oxygen is not Definitive Evidence of Life on Habitable Extrasolar Planets

Narita, Norio1,2, Enomoto, Takafumi3, Masaoka, Shigeyuki3, Kusakabe, Nobuhiko1,2

1:Astrobiology Center, 2:National Astronomical Observatory of Japan, 3:Institute for Molecular Science

The Earth’s atmosphere contains oxygen because
plants continuously produce it through photosynthesis.
This abundant supply of oxygen allows life forms like
animals to flourish. Therefore, oxygen had been thought
to be an essential biomarker for life on extrasolar plan-
ets. However we have presented a novel hypothesis that
it could be possible for planets to have large quantities of
abiotic (non-biologically produced) oxygen. This study
is a good example of interdisciplinary studies that com-
bine knowledge from different fields of science to promote
astrobiology in the search for life on extrasolar planets.

Until now, it had been thought that if a planet has
oxygen atmosphere, that must mean that some form of
plants are producing it through photosynthesis. There-
fore, it had been assumed that when searching for signs of
life on habitable extrasolar planets, the presence of oxy-
gen in the atmosphere could be considered as a definitive
biomarker. However, non-biological chemical reactions
can also affect atmospheric compositions of extrasolar
planets. In this work, the team has shown that, abiotic
oxygen produced by the photocatalytic reaction of tita-
nium oxide (TiO2), which is known to be abundant on
the surfaces of terrestrial planets, meteorolites, and the
Moon in the Solar System, cannot be discounted.

For a planet with an environment similar to the Sun-
Earth system, continuous photocatalytic reaction of ti-
tanium oxide on about 0.05 % of the planetary surface
could produce the amount of oxygen found in the current
Earth’s atmosphere. In addition, the team estimated the
amount of possible oxygen production for habitable plan-
ets around other types of host stars with various masses
and temperatures. They found that even in the least
efficient production case of a low-temperature star, the
photocatalytic reaction of the titanium oxide on about
3% of the planetary surface could maintain the level of
the current Earth’s atmospheric oxygen through abiotic
processes. In other words, it is possible that a hab-
itable extrasolar planet could maintain an atmosphere
with Earth-like oxygen, even without organisms to per-
form photosynthesis.

Figure 1: Photocatalytic Reaction of Titanium Oxide. Abi-
otic oxygen can be produced from water in the presence of
titanium oxide and an electron acceptor under UV light. Our
report suggests that this photocatalytic reaction can supply
significant amount of abiotic oxygen on habitable extrasolar
planets.

To search for life on extrasolar planets through astro-
nomical observation, we need to combine the knowledge
from various scientific fields and to promote astrobiology
researches to establish the decisive signs of life. Although
oxygen is still one of possible biomarkers, it becomes nec-
essary to look for new biomarkers besides oxygen from
the present result.
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Performance Evaluations of Subaru Telescope’s Near-Infrared
High-Precision Doppler Velocimetry Instrument, InfraRed Doppler (IRD)

KUZUHARA, M.1,2, HIRANO, T.3, KOTANI, T.1,2,4, ISHIZUKA, M.5, OMIYA, M.1,2,
KONISHI, M.1,2, KUDO, T.6, NISHIKAWA, J.2,4,1, UEDA, A.2,4, HOSOKAWA2,4, K.,

KUSAKABE, N.1,2, KUROKAWA, T.1,2,7, KOKUBO, T.7, MORI, T.7,
TANAKA, Y.7, JACOBSON, S.8, HODAPP, K.8, TAMURA, M.5,1,2,

1: NINS, Astrobiology Center, 2: NAOJ, 3: Tokyo Institute of Technology, 4: SOKENDAI, 5: University of Tokyo,
6: Subaru Telescope, 7: Tokyo University of Agriculture and Technology, 8: Institute for Astronomy, University of Hawaii

Exoplanet observations help us study the planet for-
mation and evolution, as well as life on planets other
than Earth. Especially, rocky planets around cool M-
type stars are promising to better comprehend how low-
mass planets such as Earth form and evolve, and their
habitability. IRD[1] is available on Subaru Telescope
since 2017. We have developed IRD to search for exo-
planets orbiting cool M-type stars via the Doppler tech-
nique. The combination of Subaru Telescope’s significant
light-gathering power and IRD’s high-precision Doppler-
velocity measurements allows a great contribution on the
planet survey for cool M-type stars.

Before we use IRD for on-sky observations on Subaru
Telescope, we repeated the laboratory tests of IRD at
IfA of Hawaii University and Subaru Telescope in 2016–
2018, to verify its performance. The results of those
tests were utilized as the fundamental resource to infer
the outcomes of our planning planet survey with IRD.
Also, those performance evaluations were reported with
the IRD’s early on-sky engineering observations at the
SPIE’s international conference and its proceedings[2].

Here we report a part of the performance tests that
we carried out for IRD. Detector’s noise is one of the
sources that determine the precision of Doppler observa-
tions, and it is crucial to make the noise lower for the
observations of faint objects like cool M-type stars. Ac-
cordingly, we attempted to estimate and decrease the
noise produced by the IRD’s infrared detectors. As a
result, we found that it is possible to suppress the read-
out noise of IRD detectors to the level equal to 10–15 e−,
which is as low as the requirement for our planning planet
survey. Furthermore, we tested the precision and stabil-
ity of IRD Doppler-velocity measurements, by measur-
ing the velocities of the spectra of IRD’s laser frequency
comb (LFC) over weeks. We use LFC to calibrate IRD
velocity measurements; both an object spectrum and an
LFC spectrum are simultaneously taken in one exposure
to derive a relative velocity between those. We applied
this calibration process to the velocity measurements of
two simultaneously-observed LFC spectra, so the stabil-
ity of those measurements were estimated to be about 1
m s−1 (see Fig. 1). In addition, we conducted the other
tests to evaluate the error sources that are difficult to be

examined by the above test; the total IRD’s instrument
stability can be expected to be 2 m s−1 or better (see
[2] for detail). The laboratory tests are planned to be
continued as well as the on-sky engineering observations
to refine the IRD performance verifications.

Figure 1: Results of the laboratory verifications based on the

LFC spectra obtained in January, 2018. (Top panel) Absolute

velocity variations of LFC spectra simultaneously obtained

with two fibers over about 13 days are displayed. Artificial

offset of −50 m s−1 were added to the original data of one

fiber, to distinguish those from the ones with the other fiber.

(Bottom panel) Relative velocity variations calculated by tak-

ing the differences of two-fiber measurements are shown. The

similar calculations are applied to on-sky observations. The

measurements in this figure are the same as in [2].
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Planetary Systems in Clustered Environments

Yasunori Hori
(Astrobiology Center)

An extremely low-temperature gaseous clump, the so-
called molecular cloud, gravitationally collapses, leading
to star formation. Most of stars are believed to form in a
cluster environment [1]. Near-infrared surveys indicated
that the majority of stars are born in embedded clusters
inside molecular clouds, which are typically composed of
a few hundred of stars. Stars, which are currently seen
in the field, are likely to have resided in a star cluster.
In fact, our Sun was also likely born in a star cluster.
Records of radiogenic 60Ni contained in chondritic me-
teorites prove the high initial abundance of a short-lived
radionuclide (SLR), 60Fe. This evidence requires injec-
tion of SLRs, including 26Al, 36Cl, 41Ca, and 53Mn, from
nearby stellar sources before the birth of the Solar Sys-
tem and/or during the epoch of planet formation; for
example, AGB stars, Wolf-Rayet stars, and Type II su-
pernovae [2].

Advances in optical and infrared detection capabili-
ties over the past 20 years have allowed us to find small
planets with masses or radii comparable to the Earth and
directly image giant planets in wide orbits beyond 10 au.
Since the first discovery of an exoplanet in 1995, the
existence of nearly 4,000 exoplanets has been reported.
Almost all of the exoplanets that we discovered orbit
around field stars. A number of surveys have monitored
stars in young, metal-rich open clusters in order to ex-
plore the planet population in star clusters. However,
the discovery of only ∼30 planets in five open clusters
(the Hyades, Praesepe, M67, IC 4652, and NGC6811)
has been reported (e.g.[3]).

As a crucial difference between stars in the field and
those in a star cluster, close encounters between a star
and a planetary system frequently occur in a clustered
environment. A stellar encounter event can perturbs or-
bital motion of planets (e.g.[4]) or liberate planets from
their host stars; especially, a wide-orbit planet such as
Uranus and Neptune in the solar system can be readily
ejected from the system (e.g.[5]). We focus on gravita-
tional interactions between a planet-hosting star and an
intruding star in a star cluster, and examine how stel-
lar encounters in a clustered environment can influence
dynamical stability and detectability of planets in open
clusters [6], using a series of N -body simulations.

Strong stellar encounters that can destroy a planetary
system happen around a few Myr–10Myr after a star
cluster begins to evolve dynamically, as seen in Figure
1. Close-in planets within 1 au and planets with 1–10 au
are rarely ejected by stellar encounters in clustered en-
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Figure 1: Ejection rates of planets that reside in a clustered
environment as a function of time. Each curve represents
ejection rates of planets that initially orbit beyond 1 au, 10 au,
100 au, and 1,000 au.

vironments, whereas planets beyond 10 au get liberated
through stellar encounters and eventually escape from
a star cluster. The results obtained by microlensing
surveys toward the Galactic Bulge suggest that the fre-
quency of free-floating Jovian planets are less than 0.25
planets per main-sequence star [7]. The production rate
of free-floating gas giant planets (FFPs) per star is es-
timated to be 0.0096–0.18 in our study. The expected
frequency of FFPs is compatible with the upper limit on
that of FFPs indicated by recent microlensing surveys.
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Theoretical search for photosynthetic pigments applicable
around M dwarfs by quantum chemistry

Yu Komatsu
(Astrobiology Center)

In order to discover planets which harbour lives, it will

be a significant achievement to identify surface vegeta-

tion as a potential biosignature, which is a trace of life

from planetary spectra. When we assume living organ-

isms in an exoplanet, in term of gaining their essential en-

ergies, there is no reason why they don’t utilize effectively

the available light from the primal star. Planets around

M dwarfs, which have lower effective temperatures than

the Sun have been focused on current observations, and

their vegetation would exhibit different spectral features

from the Sun. Recently, an interesting example has been

discovered that a cyanobacteria, which are categorized

into oxygenic photosynthetic bacteria, becomes to uti-

lize longer wavelength radiation for photochemistry than

previously known, after grown under near infrared light

(750 nm) [1]. Accumulating the knowledge from vari-

ous points of view would lead to implications for future

observations.

Photosynthetic pigments like chlorophylls play the

central role to convert available light energies into chem-

ical energies. Chlorophyll has a tetrapyrrole ring, which

consists of four pyrroles. In the center of the ring, it

posses a metal ion such as Mg.

In this study, we investigate thoroughly physical chem-

ical properties of photosynthetic pigments and artificial

pigments which may form on early Earth or other planets

to unravel the red limit of the pigment. Using Gaussian

16, a quantum chemistry package, the electronic states

of the pigments are evaluated at the density functional

theory level. Starting with the tetrapyrrole, we search

for the pigments which are applicable around M dwarfs

by calculating their basic structures, functional groups,

central metals and solvents to determine the absorption

wavelength and other properties.

At first we focused on the central metal of the pig-

ment. Having a tetrapyrrole ring is significant because it

is considered to generate a diversity for its central metal.

M={H2、Mg、Ca、Ni、Cu、Zn、Sr、Cd、Hg、Pb} are

put in the center of the ring and are evaluated at the level

of CAM-B3LYP/Def2TZVP//B3LYP-D3/Def2TZVP.

According to calculations of electronic excited states,

the wavelength of the first excited state is largest in

M=Ni and it is a common tendency in chlorophylls a

(a) (b)

(c) (d)

Figure 1: Molecular orbitals for low-lying excited states of
M-bacteriochlorophyll b。(a)LUMO for M=H2, (b)LUMO for
M=Ni, (c)HOMO for M=H2, (d)HOMO for M=Ni.

and b and bacteriochlorophylls a and b. For bateri-

ochlorophyll b absorbing the longer wavelength radiation

in the pigments, the calculated wavelength is 763.30 nm

for M=Ni in vacuum (757.03 nm for M=Mg, 722.66 nm

M=H2). Although the lowest excited states lie in redder

wavelength in actual conditions, we can understand key

tendencies. The properties in low-lying excited states

connect to molecular orbitals around HOMO/LUMO

（Highest Occupied Molecular Orbital / Lowest Unoccu-

pied Molecular Orbital) (Figure 1), and it is an essence

in searching for promising pigments to analyze the cor-

relation further. Moreover, to evaluate the reactivity,

ionization potential and electron affinity are calculated

for each pigment.

The accurate estimations for the redox potential and

excited energy transfer rate are issues for this purpose.

The theoretical estimation here must be a base for bio-

logical experiments and then astronomical observations.

In addition, this attempt for photosynthesis beyond the

Earth might contribute to the other research areas such

as dye sensitized solar cell or bioimaging.
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The formation process of interstellar glycine

Taiki, Suzuki
(Astrobiology Center)

As our body is composed of 20 amino acids, the amino

acids are the essential blocks of our body. The amino

acids are so important molecules that they are thought to

have played an essential role in the Origin of Life. Then,

how the amino acids have been provided to the early

Earth? The various kinds of amino acids are detected in

the meteorites, suggesting the possibility of extraterres-

trial delivery to the early Earth after their formation in

the interstellar medium.

However the formation mechanism of interstellar

glycine is not well known and the proceeding studies are

so limited. In this work, we expanded the previous chem-

ical modeling [1] with the latest knowledge of the inter-

stellar chemistry and investigated the formation process

of glycine theoretically.

Is is widely accepted that the chemical compositions

of comet and asteroids are the remnant of the parental

dense cloud of the star. Therefore, we developed the

chemical model assuming the physical evolution of the

star-forming regions. First, the gravitational collapse of

diffuse cloud makes the dense core. Then, the temper-

ature is raised after the birth of a star. The chemical

reactions were obtained from KIDA database, which is

the database of chemical reactions and rate constants for

interstellar condition developed by the experts of chem-

istry [2]. In addition, we included the latest chemical

reactions for glycine reported by the quantum chemical

calculations. Further, the evaporation temperature of

glycine from the interstellar grains was updated based

on an experiment [3].

The result of our chemical modeling is shown in Fig-

ure 1. In this figure, the fractional abundances of the

gas phase, the grain surface, and the grain mantle are

shown with black, blue, and red lines, respectively. The

our interested molecule, glycine is built on grain surface

through the reaction of “CH2NH2 + COOH” and stored

in grain mantle. This formation process agrees well with

the previous work [1]. However, we found that the peak

abundance of glycine is lower than the previous work

[1] by almost 10−3. Since we employed higher evapo-

ration temperature [3], glycine was destroyed on grains

before evaporation. Although the evaporation tempera-

ture is not well determined, this result clearly shows the

importance of accurate evaporation temperature to pre-

dict the gas phase abundance of glycine. Since the radio

Figure 1: The predicted time evolution of the glycine abun-
dance. The age of zero is corresponding to the birth of the
star.

astronomers can only observe gas phase molecules, evap-

oration temperature of glycine would be very important

to plan the future radio wave observation to achieve the

first detection of interstellar glycine.

Another important suggestion of our work is regarding

the suprathermal hydrogen (hereafter H*), which has ex-

tra kinetic energy given by UV photons. As suggested by

a previous laboratory experiment, the extra kinetic en-

ergy of H* enable hydrogen atoms to penetrate the huge

energy potential associated with “CO2 + H”, which usual

hydrogen atoms cannot overcome. With H*, the forma-

tion of glycine is accelerated by enhancing its precursor,

COOH radical. The further investigation of this process

would be essential to understand glycine chemistry in the

interstellar medium.

This work has been done in 2017 and published from

ApJ in 2018[4].
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Deconvolution with model-fitting in ALMA disk observations

HASHIMOTO, Jun
(Astrobiology center/NAOJ)

The Atacama Large Millimeter/submillimeter Array

(ALMA) have observed various structures in protoplane-

tary disks such as a ring structure (e.g., [1]). A high spa-

tial resolution is essential to spatially resolve fine struc-

tures. However, since the fine structures correspond to

high spatial frequency components on the uv-plane of ob-

ject’s visibilities, the widely used deconvolution method

of the CLEAN algorithm[2] tends to result in a smeared

image due to sparse sampling on the uv-plane.

Another deconvolution approach is model-fitting in

the visibility domain. The advantage of this method is

to make use of the full spatial frequency information.

For instance, while there is a degeneracy in a narrow-

deep and a wide-shallow gap in the image domain of the

disk, their visilities are distinguishable at longer base-

lines. Figure 1 shows azimuthally averaged radial sur-

face brightness of parametric axisymmetrical-disk with

a narrow and a wide gap at r = 200 mas. A width

and a brightness depth of a gap is described in table 1.

With convolving these images by utilizing the CASA

simobserve task, these gaps show similar structures with

the CLEAN beam of 126 × 113 mas (Figure 1). Con-

versely, visibilities of these gapped disks show differences

at longer uv-distance. Thus, model-fitting in the visibil-

ity domain could be a powerful tool of deconvolution.

Here I report the implementation of model-fitting

method. The disk model has a simple power-law radial

profile with an exponential taper at the outside (e.g., [3]):

I(r) ∝ α

(
r

rc

)−(q+γ)

exp

[
−
(

r

rc

)2−γ
]
.

To convert a modeled disk image to complex visibilities

with identical uv-coverages of observations, I utilize the

public python code vis sample1. The computed visibil-

ities are deprojected in the uv-plane to calculate their

azimuthal averages. For the fitting, I use the Markov

Chain Monte Carlo (MCMC) method in the emcee pack-

age [4]. This implimentation was applied to CI Tau [5]

and DM Tau [6] to deconvolve disk’s structures.

Table 1: Gap property in modeled disk

Model Position Width Depth
(mas) (mas)

Narrow-deep gap 200 20 10−4

Wide-shallow gap 200 90 0.75
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Figure 1: Radial surface brightness profile (left), real visibility (middle) and its zoomed-in view( right) of modeled
disk. Full resolution image is convolved with CLEAN beam of 126 × 113 mas resolution. Red and blue represent
narrow and wide gapped disk, respectively.

1vis sample is publicly available at https://github.com/AstroChem/vis sample or in the Anaconda Cloud at
https://anaconda.org/rloomis/vis sample
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Discovery of a Disk Gap Candidate at 20 AU in TW Hya
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Explorations and studies of protoplanetary disks reveal

important physical processes that are fundamental to the

formation and evolution of planetary systems. As part

of the Strategic Explorations of Exoplanets and Disks

with Subaru (SEEDS) project for exploring the circum-

stellar disk structure, TW Hya, an analog of the early

solar nebula, was selected because it is particularly ac-

commodating to investigations of its geometrical struc-

ture with high spatial resolution and sensitivity due to

its close distance of 54 pc. As results of the observations,

the scattered light from the disk was detected from 0.2

to 1.5 asec (11–81 AU) from the central star and the

polarized image shows a ring-like depression, probably a

gap at 20 AU from the central star as shown in Fig. 1

[1], similar to the 80 AU gap previously reported from

the Hubble Space Telescope (HST) images [2]. Several

gap formation mechanisms, such as disk–planet interac-

tion, photoevapolation, grain growth, or dust filtration,

has been proposed. Our observation suggests the pos-

sibilities of planet formation and grain growth because

the observed radial profile can well be explained by the

gap formation model by a planet [3] and the observed

depression can also be reproduced by a change in dust

scale height due to grain growth. In addition to the HST

result, our observation revealed the multiple ring-like gap

structure in TW Hya, implying that multiple planets are

forming as a planetary system. In near future, ALMA

and next-generation astronomical telescope, TMT, will

provide convincing information about the origin of gaps

and shed new light on planet formation.

Figure 1: TH-band polarized intensity image of TW Hya.
The dark filled circle at the center indicates a software mask
with r = 0.2 asec.
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A Substellar Companion to Pleiades HII 3441

KONISHI, Mihoko (NAOJ), MATSUO, Taro (Osaka University), Yamamoto, Kodai (Kyoto University),
SAMLAND, Matthias (MPIA), SUDO, Jun (Osaka University), SHIBAI, Hiroshi (Osaka University),
ITOH Yoichi (Nishi-Harima Astronomical Observatory), FUKAGAWA, Misato (Nagoya University),

SUMI, Takahiro (Osaka University), & SEEDS/HiCIAO/AO188 Team

The Pleiades has long been recognized as one of the

nearest young open clusters (135 pc [1], 120 Myr [2]), and

is the best target to study the low mass end of the initial

mass function (e.g., 3]). Adaptive optics imaging surveys

are also a good tool for detecting faint companions such

as brown dwarfs. In Reference [4], they surveyed G and

K dwarfs in the Pleiades, and revealed that the binary

fraction with a separation range of 0.08 to 6.9 arcseconds

is 28%±4% that is similar to that of G-type field dwarfs.

However, the stellar multiplicity is still uncertain with

respect to the low-mass and closely bound objects, due

to the limited sensitivity to faint companions with small

separations from the primary. Under the situation, previ-

ous studies discovered a brown dwarf companion around

Pleiades HII 1348 and HD 23514 ([6], [7]). We report in

this paper the discovery of a new substellar mass com-

panion to the Pleiades member star, Pleiades HII 3441,

and also show a fraction of close substellar companions

in the Pleiades is consistent with those of the other open

cluster and field stars.

This study was conducted as a part of the Subaru

strategic program, SEEDS (Strategic Exploration of Ex-

oplanet and Disks with Subaru, [9]) project. We used

the Subaru high-contrast instrument HiCIAO [10] com-

bined with the adaptive optics system AO188 [11]. Our

data were obtained on September 2011 in the H band

(1.6 µm) with the SDI (Simultaneous Spectral Differen-

tial Imaging, [12]) +ADI (Angular Differential Imaging,

[13]) mode, on October 2014 in the H band with the

ADI mode, and on January 2015 in the J (1.2 µm),

H, KS band (1.4 µm) with the DI (Direct Imaging)

mode. After the post process that reduced halo of the

primary star ([13], [14]), we found a point source with a

projected separation of 0.49±0.02 arcseconds (66±2 au)

and a position angle of 136.4±3.2 degrees. Its J-band

magnitude was converted to 68±3 jupiter mass by us-

ing the stellar evolution model [15], which shows the

brown dwarf mass. In addition, this object would be

bounded to Pleiades HII 3441 by measuring the relative

proper motion by using multiple-years data. This sub-

stellar companions has similar property to companions

of Pleiades HII 1348 and HD 23514.

We have observed 21 Pleiades member stars to search
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Figure 1: Upper Panle: Image of Pleiades HII 3441 after the
image reduction. Bottom Panel: Color-magnitude diagram
of Pleiades HII 3441b.

companions and to elucidate the planet fraction [16]. The

fraction of close substellar companions in the Pleiades

is found to be 10+26.1
−8.8 %, by using the unbiased sample

from our Pleiades data. This value is consistent with the

previous studies of the Pleiades and other clusters (e.g.,

[4], [17]). We note that all results of our planet search in

the other moving group is also reported in our paper [8].
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CARBON-TO-OXYGEN RATIOS IN M DWARFS AND SOLAR-TYPE
STARS

Nakajima, Tadashi
(Astrobiology Center/NAOJ)

and
Satoko, Sorahana

(The University of Tokyo)

It has been suggested that high C/O ratios (>0.8)

in circumstellar disks lead to the formation of carbon-

dominated planets. Based on the expectation that ele-

mental abundances in stellar photospheres give the ini-

tial abundances in the circumstellar disks, the frequency

distributions of C/O ratios of solar-type stars have been

obtained by several groups. The results of these investi-

gations are mixed. Some find C/O > 0.8 in more than

20% of stars, and C/O > 1.0 in more than 6%. Others

find C/O> 0.8 in none of the sample stars. These works

on solar-type stars are all differential abundance analysis

with respect to the Sun and depend on the adopted C/O

ratio in the Sun.

Recently, a method of molecular line spectroscopy of M

dwarfs, in which carbon and oxygen abundances are de-

rived respectively from CO and H2O lines in the K band,

has been developed ([1][2]). The telescope and instru-

ment used for spectroscopic observations are Subaru and

IRCS respectively. The resolution of the K-band spec-

trum is 20,000. Carbon and oxygen abundances of 46 M

dwarfs have been obtained by this nondifferential abun-

dance analysis. Carbon-to-oxygen ratios in M dwarfs

derived by this method are more robust than those in

solar-type stars derived from neutral carbon and oxygen

lines in the visible spectra because of the difficulty in the

treatment of neutral oxygen lines. We have compared the

frequency distribution of C/O in M dwarfs with those of

solar-type stars using the Kolmogorov-Smirnov test and

have found that the low-frequency of high-C/O ratios is

preferred ([3]).

References

[1] Tsuji, T., Nakajima, T.: 2014, PASJ, 66, 98.

[2] Tsuji, T., Nakajima, T., Takeda, Y.: 2015, PASJ, 67

26.

[3] Nakajima, & T., Sorahana, S.: 2016, ApJ, 830, 159.

 0

 0.2

 0.4

 0.6

 0.8

 1

 0  0.5  1  1.5  2

Cu
m

ul
at

ive
 d

ist
rib

ut
io

n

C/O

(A)

 0

 0.2

 0.4

 0.6

 0.8

 1

 0  0.5  1  1.5  2

Cu
m

ul
at

ive
 d

ist
rib

ut
io

n

C/O

(B)

 0

 0.2

 0.4

 0.6

 0.8

 1

 0  0.5  1  1.5  2

Cu
m

ul
at

ive
 d

ist
rib

ut
io

n

C/O

(C)

Figure 1: Comparisons of two cumulative distributions: (A)
M dwarfs (red) and Nissen et al. 2014 (green). (B) M dwarfs
(red) and Delgado Mena et al. 2010 (green). (C) M dwarfs
(red) and Petigura & Marcy 2011 (green). M dwarf distri-
bution is consistent with the solar-type star distribution by
Nissen et al. who found no solar-type stars with C/O > 0.8
in their sample.
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Figure 2: Comparison of two cumulative distributions ob-
tained from differential abundance analyses of solar-type
stars: (D) Takeda & Honda 2005 (red) and Nissen et al. 2014
(green). (E) Takeda & Honda 2005 (red) and Delgado Mena
et al. 2010 (green). (F) Takeda & Honda 2005 (red) and
Petigura & Marcy 2011 (green).



Distortion of Magnetic Fields in a Starless Core III:
Polarization–Extinction Relationship in FeSt 1-457

Ryo Kandori
（Astrobiology Center of NINS）

On the basis of the wide-field near-infrared (NIR) po-
larimetry of interstellar polarization of background stars,
the hourglass-shaped magnetic field structure was dis-
covered around the starless dense core FeSt 1-457 [1].
A three-dimensional (3D) hourglass model was devel-
oped in order to be compared with observations to deter-
mine the line of sight inclination angle of magnetic fields
[2]. Since the distorted 3D magnetic field structure as
well as its inclination angle can affect the polarization–
extinction relationship, we correct it to derive the true
polarization–extinction relationship in FeSt 1-457 [3].

The polarized light coming from the direction of the
core consists of four components/effects. (1) the polar-
ization produced by the core itself, (2) the polarization
produced by the core’s ambient medium, (3) the depo-
larization effect due to the distorted magnetic fields, (4)
the effect due to inclined magnetic axis. On the basis
of the analyses reported in the previous papers [1,2], the
latter three effects can be corrected.

The result is shown in Figure 1. Figure 1(a) shows the
original polarization–extinction relationship observed to-
ward FeSt 1-457 (slope=2.43 % mag−1). The polariza-
tion increases until H −Ks ≈ 0.9 mag, and the relation-
ship becomes flat. Figure 1(b) shows the polarization–
extinction relationship after subtracting the ambient po-
larization component from the original data. The kink
seen in Figure 1(a) disappeared in Figure 1(b), and the
relationship becomes linear (slope=4.75 % mag−1). Fig-
ure 1(c) shows the result of the further correction of the
depolarization effect due to the distorted magnetic fields
(slope=7.74 % mag−1). The obtained correlation coeffi-
cient (0.79) is better than the original (0.71) and Figure
1(b) data (0.76), indicating that the correction improves
the tightness in the relationship. Finally, Figure 1(d)
shows the polarization–extinction relationship after the
correction of the magnetic inclination angle (slope=11.00
% mag−1). We obtained the linear relationship until the
densest region (AV ≈ 20 mag) proved in our observa-
tions. The obtained slope is similar to the interstellar
upper limit value (PH/EH−K ≈ 14 % mag−1).

The linearity of the polarization–extinction relation-
ship can restrict the alignment theories of dust grains.
In the simulation of the grain alignment by the radiative

torque theory, the polarization efficiency starts to drop
from AV of several to 10 mag. This is in contrast to our
result that reveals the linear polarization–extinction rela-
tionship at least until AV ≈ 20 mag. This indicates that
the existence of large size grains in FeSt 1-457 and/or
strong radiation fields.

Figure 1: The relationships between the H − Ks color and
the H band polarization degree (PH) toward the background
stars of FeSt 1-457. The stars with PH/δPH ≥ 10 located
within the core radius (144′′) are plotted. (a) the original
polarization–extinction relationship. (b) the relationship af-
ter subtracting the ambient polarization component. (c) the
relationship after the correction of the ambient polarization
and the depolarization effect. (d) the relationship after the
correction of the ambient polarization, the depolarization ef-
fect, and the magnetic inclination angle.
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Akanuma, 
Satoshi 

Waseda University 1,000 
EÒGÕ<ŰşţžƃƮƠĺ�Jļ

ű�Ĳ}ŮÍ¯}ű¨ĜǁĶ��6

ŮƃƮƠĺƷƣƼƛƵƼűı0 

10 
Yamamoto, 
Masahiro 

Japan Agency for 
Marine-Earth 
Science and 
Technology 

1,000 

 
¾¼Ê³>&XđōŰşţžŋ²

Ü0Zı0ű¨Ĝ 

11 
Kobayashi, 
Kensei 

Yokohama 
National University  

1,000 
ē7ÜƃƨƸƼƗŰŻž�łşŻŴ

ƕƅƕƺS²�ŭűĩēŊ�¬ÌÕ

�ű¨Ĝ 

12 
Hashizume, 
Hideo 

National Institute 
for Materials 

Science 
1,000 

_¿�įŭűČÛ�@·ƁÖŜũ

§ĺLIŮƵƫƼƒŠżűƟƋƷƇ

ƐƜ7� 

13 Brasser, Ramon 
Tokyo Institute of 

Technology 
650 

�ĦļůUŅøQ��űu�ŮŨ

űý�ŰŪŜŬ 

14 Maeda, Taro 
National Institute 
for Basic Biology 

1,000 
�¿r�ŷƀŽű��ŰşţžEÒ

G!7�ÕÌű�Ć5Ĉ}ŮŨű

'WưƈƞƓƯ 

15 
Kobayashi, 
Hiroshi 

Nagoya University 1,000 
2V��ø$Ýŭű H2OSyÔŠ
ż�žEÒG³��u� 

16 Amikura, Kazuaki 
The University of 

Tokyo 
1,000 "ŬűÕ<š�ŧžăěøűĨÁ 



 

 

17 Imai, Eiichi 
Nagaoka 

University of 
Technology 

900 
¼qÊ³ÔN�Űşţž�¬Ìƾ

ĽÌƾÊ³à
�ÖŰŻž0Zı

0ĳé 

18 Ito, Motoo 

Japan Agency for 
Marine-Earth 
Science and 
Technology 

900 
Œìł'ėĈĦļƻ8��ƅưƼƑ

ƺƌŰŻžEÒQ�¬Ìâëű�

hŁ 

19 
Motoyama, 
Kazutaka 

SOKENDAI 750 
�ł0ZƐƮƲƷƼƐƳƺŰşţž�

ĵůÙč(Âñ�·űŁÛ 

20 Yano, Hajime 
Japan Aerospace 

Exploration 
Agency 

800 

ƆƃƸƎƶŰŌãO�ŉťſũ[\

Mű)�'£ÖĖbƻ�&ƐƒƙƯ

űŁÛ (3):  ǂĐíÚuÎŮ�ŉ
ĝ�ű�­�!ZÀ]ǂ 

  



 

 

FY 2016 Project Research (Single-year Grants) 

 Name Affiliated Institute 

Approved 
Budget 

Unit 
¥1,000 

Research Subject 
(in Japanese) 

1 Mita, Hajime 
Fukuoka Institute 

of Technology 
2,100 

[\M�űƃƮƠĺ'£ŮƪƱƊ

ƴƵƙƄƼűĨÁ 

2 Kiga, Daisuke Waseda University 2,060 
Õ<ű)�ı0ŰşŜŬÕ�Œ

'Wű7�ű®äťšŨűŒ'

Wűº}Ű�ŞžvŎű¨Ĝ 

3 
Nakagawa, 
Hiromu 

Tohoku University 1,960 
Ã�Õ<űÚĪƁ�žũŹűE

�ŠżűĩŒ'ėĈħQ'!İ

ÿĖÀŮAňİ�ĖÀ 

4 Kebukawa, Yoko 
Yokohama 

National University  
2,100 

� ïƅưƼƑƺƌ'£ŭ�žŇ

á�¬ÌűĨÁŮı0  

5 
Furukawa, 
Yoshihiro 

Tohoku University 1,680 

ÄùĦƏƺƜƴƅƛşŻŴ1©zf

Ňáű�¬'W—ĽÌƅưƼƑƺ
ƌŰŻžEÒQ�¬ÌűÕ�ĳ 
éâë 

6 
Yamamoto, 
Shinji 

Yokohama 
National University  

1,740 
ƑƶƏƺŰ�Yťſũzf/�Ì

Šż)�EÒÔNƁĢŸėŢ 

7 
Amikura, 
Kazuaki 

The University of 
Tokyo 

1,800 
"ŬűÕ<š�ĲÜŰ�ŧžă

ěøűĨÁ 

8 Ohno, Sohsuke 
Chiba Institute of 

Technology 
1,680 

�iBzÕÌűŒr'mĖÀű

Æű�ŉƻ'£�·űŁÛ  

9 Yamada, Keita 
Tokyo Institute of 

Technology 
1,750 

EÒQƃƮƠĺűÕ�þīė�ű

ũŹű'W#Äù8��'m'

£·űäî 

10 
Kurihara, 
Kensuke 

Okazaki Institute 
for Integrative 

Bioscience  
2,100 

ƵƥƘƜƹƼƶƜ�ġŰIūŢ2V

üćƱƚƶűIåâë 

11 
Noguchi, 
Takaaki 

Kyushu University 2,070 
UŅøV2�¬ÌűÌĦı0Š

żė�ŧžt�―:³f��ű



 

 

İÿ} �[\M'£ŰIūŢ¨
ę�  

12 Fukui, Akihiko 

National 
Astronomical 

Observatory of 
Japan 

1,500 
į�EÒG��űĖÀŰ9ţũ

�RċƈưƴMuSCAT-IIűŁÛ 

13 Akiyama, Eiji 

National 
Astronomical 

Observatory of 
Japan 

1,330 
2V��ø$Ýű³ű'mŰŃ

ŧžĖÀÜâë 

14 Shibuya, Takazo 

Japan Agency for 
Marine-Earth 
Science and 
Technology 

2,100 

C�ď�ƆƺƔƴƖƒű¼qÊ³

º.HŰşţžjá−³3|Ůƃ
ƮƠĺĻ7 

15 
Kawahara, 
Hajime 

The University of 
Tokyo 

1,500 
GPU ƴƅƛƈƼƧė£ŭ�žƋƼ
ƶůŏHű��  

16 Genda, Hidenori 
Tokyo Institute of 

Technology 
1,250 

ƒƼƣƼƃƼƒűoFarR«

}űĨÁ:T�Đí�ŐűvŎ 

17 Hirano, Teruyuki 
Tokyo Institute of 

Technology 
1,500 

K2 ƮƘƐƳƺƁ*ÖŦũį�ű~
�;ŽűfGƛƴƺƑƘƛ��űÛ

ĔŮÍ{�ţ 

18 
Kobayashi, 
Hiroshi 

Nagoya University 1,460 
2V��ø$Ýŭű H2OSyÔ
Šż�žEÒG³��u� 

19 
Arakawa, 
Kazuharu 

Keio University 1,780 
±ĬƎƠƯė£ŰŻž©ńÔNz

ÕÌűûQāą}ŃİĶ�Wű

ĀĂÜ�ú 

20 Yano, Hajime 
Japan Aerospace 

Exploration 
Agency 

1,200 
´T�#ķ¼ƨƵƲƼƯzôWű

ĝ��ŉ'£ƻ���ĥ�Ďű

âë 

21 
Hashizume, 
Hideo 

National Institute 
for Materials 

Science 
1,500 

ČÛ�@·ƁÖŜũ§ĺLIŮ 5
Ä÷ŠżűƟƋƷƇƐƜ7� 

22 Danielache, Sophia University 1,300 �¬'WűįħQƒƩƋƛƶŰŻ



 

 

Sebastian žS²øQ��Űşţž�ƢƅƇ

ƭƼƈƼÍ] 

23 
Nishizawa, 
Manabu 

Japan Agency for 
Marine-Earth 
Science and 
Technology 

1,250 

)�EÒ¼¹ŵűŇáĐíŰŻ

ž[\�¬ÌűPĦ:¼¹T�ŭ
űÕ<ĠÕŰ¤ũŧw+űė� 

24 
Honda, 
Mitsuhiko 

Kurume University 1,250 
2V��ø$Ý³´'mĖÀű

ũŹűŧųž IRCS ŵű L-band
�!ĖÀ¬Ĉű�ĭ 

25 Kosugi, Makiko Chuo University 1,250 
~�ű!Í}š��űÕÌı0

Ű�ŞžvŎƁ!7�-Ðű¸

ŀ�Y}Šż�Àŧž  

26 
Kurosawa, 
Kohsuke 

Chiba Institute of 
Technology 

950 

	°s³ùƉƒľƁÖŜũÇņ

ĉĐí�¬Ł�ø²à0Z'£

�Ďűäî: ´T��űĐí0
Zŵű|Ö  

27 Kuruma, Yutetsu 
Tokyo Institute of 

Technology 
1,250 

�küćªóŰŻž)�üćÕ

<ű^Ĝ 
 
 
 
FY 2016 Satellite Research (Multi-years Grants) 

 Name Affiliated Institute 

Approved 
Buget 
Unit 

¥1,000 

Research Subject 
(in Japanese) 

 

1 
Sekine, 
Yasuhito 

The University of 
Tokyo 

4,500 
lSƉƒ��;ŽűơƤƕƤƵƙƄ

ŰŃŧžâëIÝªó:ď�E�¼
űu�ƻı0ƻ0ZÜR«}űė� 

new 

2 
Kobayashi, 
Kensei 

Yokohama 
National 

University  
3,000 

��)űƃƒƛƸƢƅƇƸƑ―[\
^őřũƂŶŶĘ×Śűĝ�'£Ɓ

ƏƃŮŧž ƃƒƛƸƢƅƇƸƑ―â
ë�Åu�  

new 



 

 

3 
Naganuma, 
Takeshi 

Hiroshima 
University 

4,500 

śŽŞžEÒQÕÌBŰşţžřś

ŽŞžÕÌZŚ(ƃƸƢƅƇƸƑ―)ű
^ĜÜâë 
Corroborative study on “allo-
biology” in hypothetical 
extraterrestrial biospheres 

new 

 
 
 
FY 2017 Project Research (Single-year Grants) 

 Name Affiliated Institute 

Approved 
Budget 

Unit 
¥1,000 

Research Subject 
(in Japanese) 

1 Matsuo, Koichi Hiroshima 2,700 
$�!ƤƼƯÉeŰŻžÕ��¬

'Wű!Zº}ÛÑű^ő¨Ĝ 

2 
Yamamoto, 
Masahiro 

Japan Agency for 
Marine-Earth 
Science and 
Technology 

2,700 
[\Űşţžŋ²7�Õ�øűº

.ńØŏHű�æ 

3 
Kawahara, 

Hajime 
The University of 

Tokyo 
2,700 

GPU ƴƅƛƈƼƧė£ŭ�žƋƼƶ
ůŏHű�� 

4 
Ikoma, 

Masahiro 
The University of 

Tokyo 
1,300 

øQ��űS²ÏxĳéűÓģâ

ëŮƛƴƺƑƘƛĖÀŵűæ= 

5 
Kebukawa, 

Yoko 

Yokohama 
National 

University  
2,700 Ceres ű0Zǁ½�ű³Ɓ�ŝ0Z

3|ŰŻž�¬Ìűu� 

6 Kwon, Jungmi 
Japan Aerospace 

eXploration 
Agency 

1,250 Õ<űƪƱƊƴƵƙƄƼŮ2V�u

�ŏHŰşţž$�!ĖÀ 

7 
Koga, 

Nobuyasu 

Institute for 
Molecular 
Science 

2,400 EÒ�ŰYDŦůŜƛƬƸƑƼƁ�

ŪƕƺƣƋĦ'Wű7ÓĚĘ 



 

 

8 
Noguchi, 
Takaaki 

Kyushu 
University 

2,303 
UŅøV2�¬ÌűÌĦı0Šż

ė�ŧžt�―:³f��űİÿ
} �[\M'£ŰIūŢ¨ę� 

9 Yano, Hajime 
Japan Aerospace 

Exploration 
Agency 

1,952 

´T�#ķ¼ƨƵƲƼƯzôWű

ĝ��ŉ'£ƻ���ĥ�Ďűâ

ë(2) 
--�ŉzôWŨűK'£¬ªűŁ
ÛŮ¶¥òÓ�Ďűäî-- 

10 
Furukawa, 
Yoshihiro 

Tohoku University 2,240 
ÄùĦƏƺƜƴƅƛű�¬'W—Ľ
ÌƅưƼƑƺƌŰŻžEÒQ�¬Ì

űÕ�ĳéâë 

11 Genda, Hidenori 
Tokyo Institute of 

Technology 
1,500 

lST�ĐíŰŻžİ��u�ű

5Ĉ}ŰŪŜŬ 

12 
Nakagawa, 

Mayuko 
Tokyo Institute of 

Technology 
1,800 

R«ůÔN¡��űÕ�øŠż�

&ťſž VOCűS²øQ��Ƣƅ
ƇƭƼƈƼ5Ĉ}�ú 

13 Tanaka, Yosuke 
Tokyo University 
of Agriculture and 

Technology 
1,800 

EÒGøQ��ű�¦ƁµÖ0ŧ

ž'!ŉê?īűâë 

14 Iino, Takahiro 
Tokyo University 
of Agriculture and 

Technology 
980 

ALMA ƱƞƕƵƺƌĖÀŰŻžơƤ
ƕƧƶ��T�ŰşţžEđō¿

rű�ìłP.űė� 

15 
Nakagawa, 

Hiromu 
Tohoku University 1,260 

Ã�Õ<űÚĪƁ�žũŹűE�

ŠżűĩŒ'ėĈħQ'!İÿĖ

ÀŮAňİ�ĖÀ 

16 
Murakami, 

Naoshi 
Hokkaido 
University 

1,800 
ƿi¸ŀ¢ŰźŮūŢpnHƏƸƝ

ƌƴƦƭƒƋűŁÛ 

17 
Kuruma, 
Yutetsu 

Tokyo Institute of 
Technology 

1,800 
EÒGƻ[\GÕÌŰ�ĲÜŮĄ

ŞżſžÕÌÍ{ű%ªó 

18 
Hashizume, 

Hideo 

National Institute 
for Materials 

Science 
1,500 

õCYD�ŭűƟƋƷƇƐƜŘŷũ

Ų§ĺLIŮ÷ŘŮƵƺĺŠżűƟ

ƋƷƇƗƜ7� 
19 Kurihara, Okazaki Institute 1,800 2VÜůƕƺƣƋĦƁ#/ŧž2V



 

 

Kensuke for Integrative 
Bioscience  

üćƱƚƶű,�ŮŨű�.ė£ 

20 
Arakawa, 
Kazuharu 

Keio University 1,794 
±ĬƎƠƯė£ŰŻž©ńÔNz

ÕÌűûQāą}ŃİĶ�WűĀ

ĂÜ�ú 

21 Hernlund, John 
Tokyo Institute of 

Technology 
810 

Possibility of Terrestrial Exoplanet 
Magnetic Fields in Light of New 
Discoveries 

22 
Yamamoto, 

Kodai 
Kyoto University 1,200 

lSƉƒ��űß���ĖÀƁÞ

�Ŧũ©ńĒ�!ZøÖ!Zøű

ŁÛ 

23 
Niihara, 
Takafumi 

The University of 
Tokyo 

1,015 
Ã�Ňáű³–já3|Šż�ž
Ã�điű4ÔN 

24 
Kawaguchi, 

Yuko 

Tokyo University 
of Pharmacy and 

Life Sciences 
1,500 

�Ëą}Ű`�ŧž�ĕƈƸƙƠƅ

Ɯű
Ĥ¬ªűė� 

25 Kiga, Daisuke 
Waseda 

University 
1,176 

Õ<ű)�ı0ŰşŜŬÕ�Œ'

Wű7�ű®äťšŨűŒ'Wű

º}Ű�ŞžvŎű¨Ĝ 

26 
Motoyama, 
Kazutaka 

SOKENDAI 735 
3|}Įe»�ƐƮƲƷƼƐƳƺŭ

�ž�u�ŏHű0Zı0űR«

} 
 
 
 
 
 
 
 
 
 
 
 



 

 

FY 2017 Satellite Research (Multi-years Grants) 

 Name 
Affiliated 
Institute 

Approved 
Budget 

Unit 
¥1,000 

Research Subject 
(in Japanese) 

 

1 
Sekine, 
Yasuhito 

The 
University 
of Tokyo 

4,500 
lSƉƒ��;ŽűơƤƕƤƵƙƄŰ

ŃŧžâëIÝªó:ď�E�¼ű
u�ƻı0ƻ0ZÜR«}űė� 

Cont. 

2 
Kobayashi, 
Kensei 

Yokohama 
National 

University 
3,000 

��)űƃƒƛƸƢƅƇƸƑ―[\^
őřũƂŶŶĘ×Śűĝ�'£ƁƏƃ

Ůŧž ƃƒƛƸƢƅƇƸƑ―âë�
Åu�  

Cont. 

3 
Naganuma, 
Takeshi 

Hiroshima 
University 

4,500 

śŽŞžEÒQÕÌBŰşţžřśŽ

ŞžÕÌZŚ(ƃƸƢƅƇƸƑ―)ű^
ĜÜâë 
Corroborative study on “allo-
biology” in hypothetical 
extraterrestrial biospheres 

Cont. 

4 
Kitadai, 
Norio 

Tokyo 
Institute of 
Technology 

5,000 
ŋ²0Zı0ƱƚƶŠż�ž[\Ű

şţžÕ<űĨÁ 
New 

5 Sato, Bunei 
Tokyo 

Institute of 
Technology 

5,000 
ŒörƜƘƨƴƼĖÀŭ�žUŅG

�;ŽűơƤƕƧƶ�� 
New 

 
 
 
 
 
 
 
 
 



 

 

4-2œ  Round Table Conference on Life and the Universe  
œ

Date Name Affiliated Institute Title (in Japanese) 
28th 

January, 
2016 

Hori, 
Yasunori 

ŔŕŖœ øQ��S²űŤſŷŭŮŤſŠżœ

27th June, 
2016 

Harada, 
Mariko 

Tokyo University 
of Pharmacy and 
Life Sciencesœ

ƐƃƠƢƋƙƵƃűƨƸƱƼƕƼĸ(ė£

ŰŻž�ĺ0ĹùűÛÑļűı0œ

18th 
October, 

2016 

Sekine, 
Yasuhito 

The University of 
Tokyoœ

UŅøŰşţžŗ¼ŗűR«}œ

œ

ƽAfter FY2017, the Round Table Conference and the Astrobiology Center Symposium were 
merged. 
œ

œ

œ

4-3œ Workshop 
œ

œ
Organizer 

Affiliated 
Institute 

Workshop name Participants 

1. 
Agata, 

Hidehiko 
NAOJ 

The 11th Workshop for Popularizing 
Cutting the Edge Astronomy" Astrobiology 
- Habitability inside and outside of the 
Solar System" 

68 

2. 
Omiya, 

Masashi 
ABC 

Workshop of Near-Infrared High-
Resolution Spectroscopy: Earth-like Planet 
Hunting and Its Expansion in Science 

40 

3. 
Narita, 
Norio 

ABC 
Astrobiology Center Mini-Workshop: 
Photosynthesis in Extreme Environments 

11 

4. 
Tamura, 
Motohide 

ABC Post SEEDS workshop 30 



 

 

5. 
Tamura, 
Motohide 

ABC 
The 4th Life in the Universe workshop by 
Astrobiology Center, NINS 
(FY-H27 Project Research Results) 

85 

ǀ. 
Tamura, 
Motohide 

ABC 
The 5th Life in the Universe workshop by 
Astrobiology Center, NINS 
(FY-H28 Project/Satellite Results) 

70 

7. 
Tamura, 
Motohide 

ABC 
Astrobiology Center International 
Workshop 2017 

41 

8. 
Tamura, 
Motohide 

ABC Astrobiology Center Symposium 2018 60 

9. 
Tamura, 
Motohide 

ABC 
The 6th Life in the Universe Workshop by 
Astrobiology Center, NINS 
(FY-H29 Project/Satellite Results) 

80 

 
ƽEach program is shown on the next pages. 
 



The 11th Workshop for Popularizing Cutting the Edge Astronomy

“Astrobiology - Habitability inside and outside of the Solar System”

Date and Place

November 15th (Sun) – 17th (Tue), 2015

National Astronomical Observatory of Japan Mitaka campus,

Japan Agency for Marine-Earth Science and Technology

Speakers

Tamura, Motohide (Astrobiology Center / National Astronomical Observatory of Japan

/ The University of Tokyo)

Yamagishi, Akihiko (Tokyo University of Pharmacy and Life Sciences)

Tajika, Eiichi (The University of Tokyo)

Sekine, Yasuhito (The University of Tokyo)

Hori, Yasunori (Astrobiology Center / National Astronomical Observatory of Japan)

Watanabe, Jun-ichi (National Astronomical Observatory of Japan)

Ohishi, Masatoshi (National Astronomical Observatory of Japan)

Kobayashi, Kensei (Yokohama National University)

Naganuma, Tsuyoshi (Hiroshima University)

Maruyama, Shigetoku (Tokyo Institute of Technology / Earth-Life Science Institute)

Takai, Ken (Japan Agency for Marine-Earth Science and Technology)



Workshop of Near-Infrared High-Resolution Spectroscopy:

Earth-like Planet Hunting and Its Expansion in Science

Date and Place

November 24th (Tue) – 26th (Thu), 2015

National Astronomical Observatory of Japan Mitaka campus

Speakers

Sato, Bun′ei (Tokyo Institute of Technology)

Kotani, Takayuki (Astrobiology Center / National Astronomical Observatory of Japan)

Iwamuro, Fumihide (Kyoto University)

Kurokawa, Takashi (Tokyo Institute of Technology)

Hirano, Teruyuki (Tokyo Institute of Technology)

Omiya, Masashi (National Astronomical Observatory of Japan)

Oshino, Shoich (National Astronomical Observatory of Japan)

Narita, Norio (Astrobiology Center / National Astronomical Observatory of Japan)

Kondo, Sohei (Kyoto Sangyo University)

Otsubo, Shogo (Kyoto Sangyo University)

Motohara, Kentaro (The University of Tokyo)

Ebizuka, Noboru (Institute of Physical and Chemical Research)

Aoki, Wako (National Astronomical Observatory of Japan)

Kawahara, Hajime (The University of Tokyo)

Nugroho, Stevanus Kristianto (Tohoku University)

Nakajima, Tadashi (National Astronomical Observatory of Japan)

Baba, Haruka (SOKENDAI)

Kuzuhara, Masayuki (Tokyo Institute of Technology)

Takagi, Yuhei (University of Hyogo)

Nishiyama, Shogo (Miyagi University of Education)

Takeda, Yoichi (National Astronomical Observatory of Japan)

Notsu, Yuta (Kyoto University)

Hashimoto, Osamu (Gunma Astronomical Observertory)

Moritani, Yuki (The University of Tokyo)

Tamura, Motohide (Astrobiology Center / National Astronomical Observatory of Japan

/ The University of Tokyo)

Posters

Ishizuka, Masato (The University of Tokyo)

Dogasaki, Chisei (個人研究事業　町田系外惑星天文学研究所)

Ohno, Kazumasa (Tokyo Institute of Technology Earth-Life Science Institute)

Komatsu, Yu (University of Tsukuba)



Astrobiology Center Mini-Workshop:

Photosynthesis in Extreme Environments

Date and Place

February 6th (Sat) – 7th (Sun)

Tachikawa Grand Hotel

Speakers

Narita, Norio (Astrobiology Center)

Kusakabe, Nobuhiko (Astrobiology Center)

Komatsu, Yu (University of Tsukuba)

Kudoh, Sakae (National Institute of Polar Research)

Natsume, Yuno (Japan Wumen’s University)

Kurihara, Kensuke (Okazaki Institute for Integrative Bioscience / Institute for Molecular Science)

Takizawa, Kenji (National Institute for Basic Biology)

Masaoka, Shigeyuki (Institute for Molecular Science)

Enomoto, Takafumi (Institute for Molecular Science)

Maeda, Taro (National Institute for Basic Biology)

Kosugi, Makiko (Chuo University)

Hori, Yasunori (Astrobiology Center)



Post SEEDS Workshop

Date and Place

February 26th (Fri), 2018

National Astronomical Observatory of Japan Mitaka campus

Program

time content

10:20 CHARIS status hardware (Tyler via TVorSKYPE)

10:40 CHARIS commissioning (Tim/Tyler/Nem)

11:00 SEEDS/HiCIAO status

11:30 Future SEEDS paper plans (contributed talks welcome)

12:00 SCExAO status (incl. VAMPIRE) and notes for current and future proposals

12:00 SCExAO status (incl. VAMPIRE) and notes for current and future proposals

12:30 LUNCH

14:00 CHARIS and notes for future proposals

14:30 SCExAO intensive plan

15:00 CHARIS intensive plan

15:30 Other observation plans (contributed talks welcome)

16:00 Discussion and Q&A to instrument teams from users

18:00 Dinner near National Astronomical Observatory of Japan



The 4th Life in the Universe workshop by Astrobiology Center, NINS

(FY-H27 Project Research Results)

Date and Place

March 7th (Mon) – 8th (Tue), 2016

Hitotsubashi Hall

Speakers

Tamura, Motohide (Astrobiology Center / National Astronomical Observatory of Japan

/ The University of Tokyo)

Fukui, Akihiko (National Astronomical Observatory of Japan)

Masaoka, Shigeyuki (Institute for Molecular Science)

Maeda, Taro (National Institute for Basic Biology)

Kobayashi, Kensei (Yokohama National University)

Imai, Eiichi (Nagaoka University of Technology)

Gaidos, Eric (University of Hawaii at Manoa)

Kebukawa, Yoko (Yokohama National University)

Kato, Masahiro (Institute for Molecular Science)

Yamamoto, Masahiro (Japan Agency for Marine-Earth Science and Technology)

Amikura, Kazuaki (The University of Tokyo)

Nakagawa, Hiromu (Tohoku University)

Ito, Motoo (Japan Agency for Marine-Earth Science and Technology)

Hashizume, Hideo (National Institute for Materials Science)

Kurihara, Kensuke (Okazaki Institute for Integrative Bioscience / Institute for Molecular Science)

Akanuma, Satoshi (Waseda University)

Mita, Hajime (Fukuoka Institute of Technology)

Motoyama, Kazutaka (SOKENDAI)

Kobayashi, Hiroshi (Nagoya University)

Yano, Hajime (Japan Aerospace eXploration Agency / Institute of Space and Astronautical Science)

Kitadai, Norio (Earth-Life Science Institute)

Miyama, Shoken (Hiroshima University)



The 5th Life in the Universe workshop by Astrobiology Center, NINS

(FY-H28 Project/Satellite Results)

Date and Place

March 6th (Mon), 2017　 9:50～17:30

March 7th (Tue), 2017　 9:30～16:00

Hitotsubashi Hall

Speakers

Furukawa, Yoshihiro (Tohoku University)

Shibuya, Takazo (Japan Agency for Marine-Earth Science and Technology)

Naganuma, Tsuyoshi (Hiroshima University)

Yamamoto, Shinji (Yokohama National University)

Hashizume, Hideo (National Institute for Materials Science)

Yamada, Keita (Tokyo Institute of Technology)

Ohno, Sohsuke (Chiba Institute of Technology)

Kurihara, Kensuke (Okazaki Institute for Integrative Bioscience / Institute for Molecular Science)

Amikura, Kazuaki (The University of Tokyo)

Nishizawa, Manabu (Japan Agency for Marine-Earth Science and Technology)

Kebukawa, Yoko (Yokohama National University)

Mita, Hajime (Fukuoka Institute of Technology)

Sekine, Yasuhito (The University of Tokyo)

Kawahara, Hajime (The University of Tokyo)

Nakagawa, Hiromu (Tohoku University)

Fukui, Akihiko (National Astronomical Observatory of Japan)

Genda, Hidenori (Tokyo Institute of Technology / Earth-Life Science Institute)

Kobayashi, Hiroshi (Nagoya University)

Akiyama, Eiji (National Astronomical Observatory of Japan)

Honda, Mitsuhiko (Kuruma University)

Kiga, Daisuke (Waseda University)

Kuruma, Yutetsu (Tokyo Institute of Technology)

Arakawa, Kazuharu (Keio University)

Hirano, Teruyuki (Tokyo Institute of Technology)

Danielache, Sebastian (Sophia University)

Kosugi, Makiko (Chuo University)

Kobayashi, Kensei (Yokohama National University)

Kurosawa, Kohsuke (Chiba Institute of Technology)

Noguchi, Takaaki (Kyushu University)

Yano, Hajime (Japan Aerospace eXploration Agency / Institute of Space and Astronautical Science)



Astrobiology Center International Workshop 2017

Date and Place

March 21th (Tue) – 23th (Thu), 2017

　 21th (Tue)：Hiroshima University Higashi-Hiroshima campus

　 22th (Wed)：Hiroshima City Bunka Koryu Kaikan

　 23th (Thu)：Hiroshima University Higashi-Hiroshima campus

Program

21-Mar

time speaker affiliation title

10:50 Tamura, Motohide The University of Tokyo Opening Remark

/ Astrobiology Center

National Astronomical

Observatory of Japan

11:10 Yamashiki, Yosuke Kyoto University Development of Exoplanetary database “ExoKyoto”
aiming for inter-comparison with different criteria of Goldilocks zones

11:30 Yabuta, Hikaru Hiroshima University Hayabusa2 mission and Chemical Compounds

in the Solar System Evolution of Organic

12:00 Lunch

13:20 Yamagishi, Akihiko Tokyo University of The first result of Tanpopo:

Pharmacy and Life sciences Micrometeorite capture and microbe exposure experiments

13:50 Kobayashi, Kensei Yokohama National High-Energy Particles-Induced Formation of Bioorganics

University and Its Relevance to Habitability of Exoplanets

14:20 Worden, Pete Breakthrough Initiatives BT Initiatives

15:20 Break

15:50 Ida, Shigeru Tokyo Institute Planet formation and Proxima b

of Technology

16:30 Tajika, Eiichi The University of Tokyo Life-span of habitable planets around main sequence stars

17:10 Naganuma, Takeshi Hiroshima University Driving energies of exo-life - light, tidal heating and radiation

18:00 Banquet



22-Mar

time speaker affiliations title

9:10 Anglada-Escude, University of London Proxima b

Guillem

10:00 Kupler, Pete Breakthrough Initiatives BT Starshot technology

10:45 Barnes, Rory University of Proxima b biosignatures

Washington

11:45 Lunch

13:00 Guyon, Olivier University of Arizona Imaging Proxima b

/ Astrobiology Center

14:00 Kameda, Shingo Rikkyo University UV spectroscopy Pro. b

14:30 Break

15:10 Saar, Steven Harverd-Smisonian Proxima activity observations

University

23-Mar

time speaker affiliation title

10:20 Kitazawa, Yuya University of Tsukuba Theoretical investigation of a mechanism of chiral induction

for amino acid by circular polarized light

10:40 Shoji, Mitsuo University of Tsukuba A quantum chemical study of the glycine formation reactions

in interstellar medium

11:00 Takizawa, Kenji Astrobiology Center Photosynthesis on M stars

11:30 Narita, Norio Astrobiology Center TRAPPIST-1 and Future Surveys of

/ The University of Tokyo Habitable Transiting Earth-like Planets

12:00 Lunch

13:00 Omiya, Masashi National Astronomical IRD/Subaru search for Earth-like planets around M dwarf stars

Observatory of Japan

13:20 Hori, Yasunori Astrobiology Center The Primordial Atmosphere on a Terrestrial Planet in a Habitable Zone

/ National Astronomical

Observatory of Japan

13:40 Miura, Yasunori Yamaguchi University Experiments for model of possible air-water-bearing solid-remnants

applied for the habitable planets

14:00 Hashizume, Hideo National Institute Formation of nucleosides by nucleobases

for Material Science and sugars in the presence of clay minerals

14:20 Danielache, Sophia University NIR spectra of Isoprene and its atmospheric stability,

Sebastian applications for biomarkers



Date

　March 22th (Wed),2017 18:00 20:00 　 Hiroshima City Bunka Koryu Kaikan

Program

Tamura, Motohide Professor, The University of Tokyo / Director, Astrobiology Center

Worden, Pete Executive Director, Breakthrough Initiatives

Klupar, Pete Director of Engineering, Breakthrough Initiatives

【Chairman】Miyama, Shoken (Hiroshima University)



Astrobiology Center Symposium 2018

Date

January 15th (Mon), 2018 9:45

January 16th (Tue), 2018 17:30　
National Astronomical Observatory of Japan Mitaka campus

Program

Day 1: Jan. 15

time speaker affiliation title

9:45 Tamura, Motohide Astrobiology Center

10:00 Usui, Tomohiro Tokyo Institute of Technology The Martian surface and missions in the world to search for life

/ Earth-Life Science Institute

11:00 Yabuta, Hikaru University of Hiroshima Organic matter in the solar system (Extraterrestrial organic matter)

12:00 Break

13:00 Takizawa, Kenji Astrobiology Center Photosynthesis

14:00 Bott, Kim Washington University Polarization of extrasolar planets

15:00 Break

15:20 Suzuki, Taiki Astrobiology Center The review of the search for amino acids in the universe

16:20 Guided tour of 4D2U Dome Theater

17:30 social gathering

Day 2: Jan. 16

time speaker affiliation title

10:00 Akanuma, Satoshi Waseda University Commonote / LUCA

11:00 Yokobori, Shin-ichi Tokyo University of Pharmacy Eukaryote

and Life Sciences

12:00 Break

13:00 Ikegami, Takashi The University of Tokyo Complex system

14:00 Ayukawa, Shotaro Waseda University Synthetic biology, Synthetic gene networks

15:00 Break

15:20 Narita, Norio The University of Tokyo The review of extrasolar planets

16:20 Fujii, Yuka Tokyo Institute of Technology Extrasolar planets, Potential biosignatures



The 6th Life in the Universe Workshop by Astrobiology Center, NINS

(FY-H29 Project/Satellite Results)

Date and Place

February 19th (Mon), 2018 　 February 20th (Tue), 2018

Hitotsubashi Hall

Speakers

Genda, Hidenori (Tokyo Institute of Technology / Earth-Life Science Institute)

Kawahara, Hajime (The University of Tokyo)

Kwon, Jungmi (Japan Aerospace eXploration Agency)

Hernlund, John (Tokyo Institute of Technology)

Sekine, Yasuhito (The University of Tokyo)

Iino, Takahiro (Tokyo University of Agriculture and Technology)

Niihara, Takafumi (The University of Tokyo)

Yano, Hajime (Japan Aerospace eXploration Agency / Institute of Space and Astronautical Science)

Yamamoto, Masahiro (Japan Agency for Marine-Earth Science and Technology)

Kobayashi, Kensei (Yokohama National University)

Kawaguchi, Yuko (Tokyo University of Pharmacy and Life Sciences)

Matsuo, Koichi (Hiroshima University)

Koga, Nobuyasu (Institute for Molecular Science)

Kurihara, Kensuke (Okazaki Institute for Integrative Bioscience)

Sato, Bun′ei (Tokyo Institute of Technology)

Kiga, Daisuke (Waseda University)

Noguchi, Takaaki (Kyushu University)

Kebukawa, Yoko (Yokohama National University)

Kuruma, Yutetsu (Tokyo Institute of Technology)

Kitadai, Norio (Earth-Life Science Institute)

Hashizume, Hideo (National Institute for Materials Science)

Furukawa, Yoshihiro (Tohoku University)

Motoyama, Kazutaka (SOKENDAI)

Tanaka, Yosuke (Tokyo University of Agriculture and Technology)

Murakami, Naoshi (Hokkaido University)

Yamamoto, Kodai (Kyoto University)

Nakagawa, Mayuko (Tokyo Institute of Technology)

Nakagawa, Hiromu (Tohoku University)

Ikoma, Masahiro (The University of Tokyo)

Yabuta, Hikaru【PI: Naganuma, Tsuyoshi】 (Hiroshima University)



5. Publications, Presentations 
 
5-1  Refereed Publications 
 
Akiyama, E., et al. including Hashimoto, J., Kusakabe, N., Kuzuhara, M., Guyon, O., 

Suto, H., Tamura, M.: 2016, SPIRAL STRUCTURE AND DIFFERENTIAL DUST SIZE 
DISTRIBUTION IN THE LkH alpha 330 DISK, Astron. J., 152, 222. 

Akiyama, E., et al. including Kusakabe, N., Hashimoto, J., Suto, H., Tamura, M.: 2015, 
Discovery of a Disk Gap Candidate at 20 AU in TW Hydrae, ApJ, 802, L17. 

Asensio-Torres, R. et al. including Hashimoto, J., Kuzuhara, M., Kusakabe, N., Guyon, 
O., Suto, H., Tamura, M.: 2016, Polarimetry and flux distribution in the debris disk 
around HD 32297, A&A, 593, A73. 

Chen, Z. W., Zhang, S. B., Zhang, M. M., Jiang, Z. B., Tamura, M., Kwon, J.: 2016, 
COEVAL INTERMEDIATE-MASS STAR FORMATION IN N4W, ApJ, 822, 114. 

Currie, T. et al. including Guyon, O., Kuzuhara, M.: 2017, Subaru/SCExAO First-light 
Direct Imaging of a Young Debris Disk around HD 36546, ApJL, 836, L15. 

Dai, F. et al. including Narita, N.: 2016, DOPPLER MONITORING OF FIVE K2 
TRANSITING PLANETARY SYSTEMS, ApJ, 823, 115. 

De Leon, J. including Hashimoto, J., Kusakabe, N., Suto, H., Tamura, M.: 2015, Near-IR 
High-resolution Imaging Polarimetry of the SU Aur Disk: Clues for Tidal Tails?, ApJ, 
806, L10. 

Dong, R. B. et al. including Hashimoto, J., Tamura, M.: 2017, The Sizes and Depletions 
of the Dust and Gas Cavities in the Transitional Disk J160421.7-213028, ApJ, 836, 201. 

Fukui, A. et al. including Narita, N., Kusakabe, N.: 2016, Demonstrating High-precision, 
Multi-band Transit Photometry with MuSCAT: A Case for HAT-P-14b, ApJ, 819, 27. 

Fukui, A. et al. including Narita, N., Kusakabe, N.: 2016, GROUND-BASED TRANSIT 
OBSERVATION OF THE HABITABLE-ZONE SUPER-EARTH K2-3D, Astron. J., 152, 
171. 

Gaidos, E. et al. including Narita, N.: 2017, Zodiacal exoplanets in time (ZEIT) - II. A 
'super-Earth' orbiting a young K dwarf in the Pleiades Neighbourhood, MNRAS, 464, 
850-862. 

Garcia, E. V. et al. including Guyon, O., Kuzuhara, M., Hashimoto, J., Kusakabe, N., 
Tamura, M.: 2017, SCExAO AND GPI Y JH BAND PHOTOMETRY AND INTEGRAL 



FIELD SPECTROSCOPY OF THE YOUNG BROWN DWARF COMPANION TO HD 
1160, ApJ, 834, 162. 

Garcia, E. V. et al. including Guyon, O., Kuzuhara, M., Hashimoto, J., Kusakabe, N., 
Suto, H., Tamura, M.: 2017, SCExAO and GPI Y JHBand Photometry and Integral 
Field Spectroscopy of the Young Brown Dwarf Companion to HD 1160, ApJ, 834, 162. 

Harakawa, H. et al. including Omiya, M., Hori, Y.: 2015, Five New Exoplanets Orbiting 
Three Metal-rich, Massive Stars: Two-planet Systems Including Long-period Planets 
and an Eccentric Planet, ApJ, 806, 5. 

Helminiak, K. et al. including Kuzuhara, M., Kusakabe, N., Narita, N., Hashimoto, J., 
Guyon, O., Suto, H., Tamura, M.: 2016, SEEDS DIRECT IMAGING OF THE RV-
DETECTED COMPANION TO V450 ANDROMEDAE, AND CHARACTERIZATION OF 
THE SYSTEM, ApJ, 832, 33. 

Henderson, C. B. et al. including Tamura, M.: 2016, Campaign 9 of the K2 Mission: 
Observational Parameters, Scientific Drivers, and Community Involvement for a 
Simultaneous Space- and Ground-based Microlensing Survey, PASP, 128, 124401-
124422. 

Hirano, T. et al. including Kuzuhara, M., Narita, N., Kusakabe, N., Tamura, M.: 2016, 
THE K2-ESPRINT PROJECT IV. A HOT JUPITER IN A PROGRADE ORBIT WITH A 
POSSIBLE STELLAR COMPANION, ApJ, 825, 53. 

Hirano, T. et al. including Narita, N., Kusakabe, N., Kuzuhara, M., Tamura, M.: 2016, 
The K2-ESPRINT Project III: A Close-in Super-Earth around a Metal-rich Mid-M Dwarf, 
ApJ, 820, 41. 

Honda, M. et al. including Tamura, M.: 2016, WATER ICE AT THE SURFACE OF THE 
HD 100546 DISK, ApJ, 821, 2. 

Jovanovic, N. et al. including Guyon, O., Nishikawa, J., Tamura, M., Kotani, T.: 2015, 
The Subaru Coronagraphic Extreme Adaptive Optics System: Enabling High-Contrastj 
Imaging on Solar-System Scales, PASP, 127, 890-910. 

Jovanovic, N., Schwab, C., Cvetojevic, N., Guyon, O., Martinache, F.: 2016, Enhancing 
Stellar Spectroscopy with Extreme Adaptive Optics and Photonics, PASP, 128, 121001-
121015. 

Kim, J. et al. including Tamura, M.: 2017, Near-infrared Polarimetric Study of the 
N159/N160 Star-forming Complex in the Large Magellanic Cloud, ApJ, 153, 126. 



Kim, J., Jeong, W.-S., Pak, S.; Park, W.-K., Tamura, M.: 2016, Near-Infrared Polarization 
Source Catalog of the Northeastern Regions of the Large Magellanic Cloud, ApJS, 222, 
2. 

Konishi, M. et al. including Hashimoto, J., Kuzuhara, M., Kusakabe, N., Guyon, O., 
Suto, H, Tamura, M.: 2016, A substellar companion to Pleiades HII 3441, PASJ, 68, 
92. 

Konishi, M. et al. including Tamura, M.: 2016, Discovery of an Inner Disk Component 
around HD 141569 A, ApJ, 818, L23. 

Kooistra, R. et al. including Kusakabe, N., Hashimoto, J., Kuzuhara, M., Suto, H., 
Tamura, M.: 2017, Radial decoupling of small and large dust grains in the transitional 
disk RX J1615.3-3255, A&A, 597, A132. 

Kusune, T. et al. including Tamura, M.: 2016, Magnetic Field of the Vela C Molecular 
Cloud, ApJL, 830, L23. 

Kwon, J. et al. including Tamura, M., Kusakabe, N.: 2015, Wide-field Infrared Polarimetry 
of the ρ Ophiuchi Cloud Core, ApJS, 220, 17.  

Kwon, J., Tamura, M., Hough, J.H., Nagata, T., Kusakabe, N., Saito, H.: 2016, NEAR-
INFRARED IMAGING POLARIMETRY OF GGD 27: CIRCULAR POLARIZATION AND 
MAGNETIC FIELD STRUCTURES, Astron. J., 824, 95. 

Kwon, J., Tamura, M., Hough, J.H., Nagata, T., Kusakabe, N.: 2016, NEAR-INFRARED 
CIRCULAR AND LINEAR POLARIMETRY OF MONOCEROS R2, Astron. J., 152, 67. 

Liu, H. B. et al. including Hashimoto, J., Tamura, M., Kusakabe, N.: 2016, Circumstellar 
disks of the most vigorously accreting young stars, Sci. Adv., 2, e1500875. 

Liu, H. B. et al. including Hashimoto, J., Tamura, M.: 2017, A concordant scenario to 
explain FU Orionis from deep centimeter and millimeter interferometric observations, 
A&A, 602, A19. 

Liu, S.-F., Hori, Y., Lin, D. N. C., Asphaug, E.: 2015, Giant Impact: An Efficient Mechanism 
for the Devolatilization of Super-Earths, ApJ, 812, 164L. 

Lodieu, N. et al. including Narita, N.: 2015, An eclipsing double-line spectroscopic binary 
at the stellar/substellar boundary in the Upper Scorpius OB association, A&A, 584, 
A128. 

Lomax, J. R. et al. including Hashimoto, J., Kusakabe, N., Guyon, O., Kuzuhara, M., 
Suto, H., Tamura, M.: 2016, CONSTRAINING THE MOVEMENT OF THE SPIRAL 
FEATURES AND THE LOCATIONS OF PLANETARY BODIES WITHIN THE AB AUR 
SYSTEM, ApJ, 828, 2. 



Long, Z. C. et al. including Hashimoto, J., Tamura, M.: 2017, The Shadow Knows: Using 
Shadows to Investigate the Structure of the Pretransitional Disk of HD 10045, ApJ, 838, 
62. 

Martinache, F., Jovanovic, N., Guyon, O.,: 2016, Closed-loop focal plane wavefront 
control with the SCExAO instrument, A&A, 593, A33. 

Massol, H. et al. including Hori, Y.: 2016, Formation and Evolution of Protoatmospheres, 
Space Sci. Rev., 205, 153-211. 

Mizuki, T. et al. including Nishikawa, J., Kuzuhara, M., Hashimoto, J., Guyon, O., Suto, 
H., Tamura, M.: 2016, High-contrast imaging of epsilon Eridani with ground-based 
instruments, A&A, 595, A79. 

Momose, M. et al. including Hashimoto, J., Kusakabe, N., Guyon, O., Suto, H., Tamura, 
M.: 2015, Detailed structure of the outer disk around HD 169142 with polarized light in 
H-band, PASJ, 67, 8316. 

Nakajima, T., Sorahana, S: 2016, CARBON-TO-OXYGEN RATIOS IN M DWARFS AND 
SOLAR-TYPE STARS, ApJ, 830, 159. 

Nakajima, T., Tsuji, T., Takeda, Y.: 2015, Physical Properties of Gliese 229B Based on 
Newly Determined Carbon and Oxygen Abundances of Gliese 229A, Astron. J., 150, 
53. 

Narita, N. et al. including Kusakabe, N., Tamura, M.: 2015, Characterization of the K2-19 
Multiple-transiting Planetary System via High-dispersion Spectroscopy, AO Imaging, 
and Transit Timing Variations, ApJ, 815, 47.  

Narita, N., Enomoto T., Masaoka S., Kusakabe, N.: 2015, Titania may produce abiotic 
oxygen atmospheres on habitable exoplanets, Nature Scientific Reports, 5, 13977. 

Narita, N. et al. including Kusakabe, N., Tamura, M.: 2015, MuSCAT: a multicolor 
simultaneous camera for studying atmospheres of transiting exoplanets, J. Astron. 
Telesc. Instrum. Syst., 1, 045001. 

Newman, K.; Conway, J., Belikov, R., Guyon, O.: 2016, Focal Plane Phase Masks for 
PIAA: Design and Manufacturing, PASP, 128, 055003-055009. 

Ninan, J. P. et al. including Tamura, M.: 2015, V899 Mon: An Outbursting Protostar with a 
Peculiar Light Curve, and Its Transition Phases, ApJ, 815, 4. 

Nishiyama, S., Schodel, R., Yoshikawa, T., Nagata, T., Minowa, Y., Tamura, M.: 2016, 
Spectroscopically identified intermediate age stars at 0.5-3 pc distance from Sagittarius 
A*, A&A, 588, A49. 



Nowak, G. et al. including Kuzuhara, M., Narita, N.: 2017, EPIC 219388192b-An 
Inhabitant of the Brown Dwarf Desert in the Ruprecht 147 Open Cluster, ApJ, 153, 131. 

Oh, D. et al. including Hashimoto, J., Kusakabe, N., Guyon, O., Kuzuhara, M., Suto, H., 
Tamura, M.: 2016, A RESOLVED NEAR-INFRARED IMAGE OF THE INNER CAVITY 
IN THE GM Aur TRANSITIONAL DISK, ApJL, 831, L7. 

Oh, D. et al. including Hashimoto, J., Tamura, M., Kusakabe, N., Guyon, O., Suto, H.: 
2016, Near-infrared imaging polarimetry of LkCa 15: A possible warped inner disk, 
PASJ, 68, L3. 

Ohta, Y. et al. including Hashimoto, J., Kotani, T., Guyon, O., Kusakabe, N., Kotani, T., 
Suto, H., Tamura, M.: 2016, Extreme asymmetry in the polarized disk of V1247 
Orionis, PASJ, 68, 53. 

Oya, M. et al. including Nishikawa, J., Kotani, T., Tamura, M.: 2015, Coronagraph 
experiment on dark-hole control by speckle area nulling method, Opt. Rev., 22, 736-
740. 

Pathak, P. et al. including Guyon, O., Narita, N.: 2016, A High-precision Technique to 
Correct for Residual Atmospheric Dispersion in High-contrast Imaging Systems, PASP, 
128, 124404-124412. 

Rapson, V. A. et al. including Tamura, M.: 2015, Scattered Light from Dust in the Cavity of 
the V4046 Sgr Transition Disk, ApJ, 803, L10. 

Rich, E. A. et al. including Hashimoto, J., Kusakabe, N., Suto, H., Tamura, M.: 2015, 
Near-IR Polarized Scattered Light Imagery of the DoAr 28 Transitional Disk, ApJ, 150, 
86. 

Rich, E. A. et al. including Hashimoto, J., Kuzuhara, M.: 2016, THERMAL INFRARED 
IMAGING AND ATMOSPHERIC MODELING OF VHS J125601.92-125723.9 b: 
EVIDENCE FOR MODERATELY THICK CLOUDS AND EQUILIBRIUM CARBON 
CHEMISTRY IN A HIERARCHICAL TRIPLE SYSTEM, ApJ, 830, 114. 

Ryu, T. et al. including Kuzuhara, M., Narita, N., Kusakabe, N., Hashimoto, J., Omiya, 
M., Guyon, O., Suto, H., Tamura, M.: 2016, HIGH-CONTRAST IMAGING OF 
INTERMEDIATE-MASS GIANTS WITH LONG-TERM RADIAL VELOCITY TRENDS, 
ApJ, 825, 127. 

Samal, M. R. et al. including Tamura, M.: 2015, Star formation in the filament of S254-
S258 OB complex: a cluster in the process of being created, A&A, 581, A5. 



Sanchis-Ojeda, R. et al. including Narita, N.: 2015, The K2-ESPRINT Project. I. Discovery 
of the Disintegrating Rocky Planet K2-22b with a Cometary Head and Leading Tail, 
ApJ, 812, 112. 

Sato, B. et al. including Omiya, M.: 2016, A Pair of Giant Planets around the Evolved 
Intermediate-Mass Star HD 47366: Multiple Circular Orbits or a Mutually Retrograde 
Configuration, ApJ, 819, 59. 

Schneider, G. et al. including Tamura, M.: 2016, DEEP HST/STIS VISIBLE-LIGHT 
IMAGING OF DEBRIS SYSTEMS AROUND SOLAR ANALOG HOSTS, Astron. J., 152, 
64.  

Shashkova, I. et al. including Nishikawa, J.: 2015, Extremely unbalanced interferometer 
for precise wavefront control in stellar coronagraphy, J. Astron. Telesc. Instrum. Syst., 
2, 011011. 

Singh, G. et al. including Guyon, O.: 2015, On-Sky Demonstration of Low-Order 
Wavefront Sensing and Control with Focal Plane Phase, Mask Coronagraphs, PASP, 
127, 857-869. 

Skidmore, W. et al. including Narita, N.: 2015, Thirty Meter Telescope Detailed Science 
Case: 2015, Res. Astron. Astrophys., 15, 1945-2140. 

Smith, A. M. S. et al. including Narita, N.: 2017, K2-99: a subgiant hosting a transiting 
warm Jupiter in an eccentric orbit and a long-period companion, MNRAS, 464, 2708-
2716. 

Soam, A., Kwon, J., Maheswar, G., Tamura, M., Lee, C. W.: 2015, First Optical and Near-
infrared Polarimetry of a Molecular Cloud Forming a Proto-brown Dwarf Candidate, 
ApJ, 803, L20. 

Takeda, Y., Omiya, M., Harakawa, H., Sato, B.: 2016, Sulfur and zinc abundances of red 
giant stars, PASJ, 68, 81. 

Takeda, Y., Sato, B., Omiya, M., Harakawa, H.: 2015, Can surface oxygen abundances of 
red giants be explained by the canonical mixing theory?, PASJ, 67, 2417. 

Tamura, M.: 2016, SEEDS - Strategic explorations of exoplanets and disks with the 
Subaru Telescope, PJA Ser. B, 92, 45-55. 

Tsuji, T., Nakajima, T., Takeda, Y.: 2015, Near-infrared spectroscopy of M dwarfs. II. H2O 
molecule as abundance indicator of oxygen, PASJ, 67, 26. 

Tsuji, T., Nakajima, T.: 2016, Near-infrared spectroscopy of M dwarfs. III. Carbon and 
oxygen abundances in late M dwarfs, including the dusty rapid rotator 2MASSI 
J1835379+325954, PASJ, 68, 13. 



Uyama T. et al. including Hahimoto, J., Kuzuhara M., Kusakabe, N., Guyon, O., Suto, 
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2016). 

Kobayashi, K. et al.: 2016, Energetics of Amino Acid Formation in Slightly Reducing 
Atmospheres of Primitive Earth and Titan, 26th Goldschmidt Conference, (Yokohama, 
Japan, Jun. 26-Jul. 1, 2016). 

Kobayashi, K. et al.: 2016, Formation of Amino Acid Precursors by Bombardment of 
Interstellar Ice Analogs with High Energy Heavy Ions, 41th COSPAR Scientific 
Assembly 2016, (Istanbul, Turkey, Jul. 30-Aug. 7, 2016). 

Kobayashi, K. et al.: 2016, Formation of Super-complex Amino Acid Precursors in 
Interstellar Ice Analogues by Particles Irradiation, Japan Geoscience Union Meeting 
2016, (Chiba, Japan, May 22-26, 2016). 



Kobayashi, K.: 2015, Cosmic Ray-Induced Formation of Bioorganic Compoundsin 
Planetary Atmospheres and in Interstellar Dusts, 12th German-Japanese Colloquium, 
(Kiel, Germany, Dec. 9-10, 2015). 

Kurihara, K.: 2015, A chemical approach to primitive cell, The 6th Yonsei-IMS Joint 
Workshop, (Seoul, Korea, Mar. 13-15, 2016). 

Masaoka, S.: 2015, Possible photosynthetic reactions on habitable exoplanets, 12th 
German-Japanese Colloquium, (Kiel, Germany, Dec. 8-10, 2015). 

Matsuda, T. et al. including Kobayashi, K.: 2015, Formation of Complex Amino Acid 
Precursors from Possible Interstellar Media by Particles Irradiation, International 
Chemical Congress of Pacific Basin Societies 2015, (Honolulu, USA, Dec. 15-20, 
2015). 

Nakagawa, H. et al.: 2015, Complementary studies to TGO/ACS, TGO-ACS SWT, Second 
ACS (Atmospheric Chemistry Suite) SWT, (Moscow, Russia, Oct. 29-30, 2015). 

Nakagawa, H. et al.: 2016, Regional coupling between lower and upper atmosphere 
revealed by MAVEN/IUVS and complementary study by Earth-based observation, 
GEMSIS WS, (Nagoya, Japan, Mar. 24, 2016). 

Yamamoto, M. et al.: 2015, Electrochemical evolution of primordial metabolic core on deep
-sea hydrothermal vent, 8th Astrobiology Workshop, (Tokyo, Japan, Nov. 27, 2015). 

Yamamoto, M. et al.: 2015, Reproduction of primitive metabolic pathways on the iron 
sulfide surface with electricity, 25th Goldschmidt Conference, (Prague, Czech, Aug. 16-
21, 2015). 

 



��Finance 
 
6-1 Revenues and Expenses (FY2017)    � (Unit: ¥) 

Revenues Budget 
Final 

Account 
Budget − Final 

Account 
Management Expenses 
Grants 

87,566,000 194,285,433 -106,719,433 

Total 87,566,000 194,285,433 -106,719,433 
 

Expenses Budget 
Final 

Account 
Budget − Final 

Account 
Management Expenses� 
Research and Education 
Expenses 

87,566,000 194,285,433 -106,719,433 

Total 87,566,000 194,285,433 -106,719,433 
 

Revenues-Expenses 
Budget 

Final 
Account 

Budget − Final 
Account 

0 0 0 
 
 
 
 
 
 
 
6-2 Revenues and Expenses (FY2018)    � (Unit: ¥) 

Revenues Budget 
Final 

Account 
Budget − Final 

Account 
Management Expenses 
Grants 

284,960,000 279,560,000 5,400,000 

Total 284,960,000 279,560,000 5,400,000 



 

Expenses Budget 
Final 

Account 
Budget − Final 

Account 
Management Expenses� 
Research and Education 
Expenses 

284,960,000 271,671,226 13,288,774 

Total 284,960,000 271,671,226 13,288,774 
 

Revenues-Expenses 
Budget 

Final 
Account 

Budget − Final 
Account 

0 7,888,774 -7,888,774 
 
 
6-3 Revenues and Expenses (FY2019)    � (Unit: ¥) 

Revenues Budget 
Final 

Account 
Budget − Final 

Account 
Management Expenses 
Grants 

147,413,000 182,501,774 -35,088,774 

Subsidy Income 163,429,000 163,429,000 0 
Miscellaneous Income 0 10,260 -10,260 

Total 310,842,000 345,941,034 -35,099,034 
 

Expenses Budget 
Final 

Account 
Budget − Final 

Account 
Management Expenses� 
Research and Education 
Expenses  

147,413,000 155,183,228 -7,770,228- 

Subsidy Expenses 163,429,000 163,429,000 0 

Total 310,842,000 318,612,228 -7,770,228 
 

Revenues-Expenses 
Budget 

Final 
Account 

Budget − Final 
Account 

0 27,328,806 -27,328,806 



��KAKENHI (Grants-in-Aid for Scientific Research) 
� The grants below were operated by researchers who have dual appointments with NAOJ 
through the Financial Affairs Division in NAOJ, because, from FY2015 to FY2017, there 
was no system for accepting grants including KAKENHI as Astrobiology Center.  
 

7-1 Series of Single-year Grants 

Research 
Term 

Research Categories 
Principal 

Investigator 

Budget (Unit: ¥1,000) 
Direct 

Funding 
Indirect 
Funding 

Total 

FY2014-
FY2015 

Scientific Research on 
Innovative Areas (Research in 
a proposed research area) 

Takayuki 
Kotani 

6,000 1,800 7,800 

FY2014-
FY2015 

Scientific Research on 
Innovative Areas (Research in 
a proposed research area) 

Yasunori 
Hori 

1,700 510 2,210 

FY2013-
FY2016 

Scientific Research (A) 
Norio 
Narita 

33,000 9,900 42,900 

 
 
7-2 Multi-year Fund 

Research 
Term 

Research Categories 
Principal 

Investigator 

Budget (Unit: ¥1,000) 
Direct 

Funding 
Indirect 
Funding 

Total 

FY2015-
FY2017 

Challenging Exploratory 
Research 

Takayuki 
Kotani 

2,900 870 3,770 

FY2014-
FY2015 

Challenging Exploratory 
Research 

Nobuhiko 
Kusakabe 

2,800 840 3,640 

 
 
 
 
 
 



7-3 Partial Multi-year Fund  

Research 
Term 

Research Categories 
Principal 

Investigator 

Budget (Unit: ¥1,000) 
Direct 

Funding 
Indirect 
Funding 

Total 

FY2013-
FY2015 

Scientific Research (B) 
Takayuki 

Kotani 
12,800 3,840 16,640 

 



8. Graduate Course Education 
 
From FY2015 to FY 2017, the Astrobiology Center had not directly taken charge of the 

graduate education in SOKENDAI (The Graduate University for Advanced Studies), 
because it is not a parent institute for SOKENDAI. However, the center has contributed to 
the education in SOKENDAI, due to the joint appointment system with NAOJ. 

From FY2018, it became� possible to accept graduate students by cooperating with 
School of Physical Sciences and School of Life Science of SOKENDAI. 

 
 
 

FY2015� 
 
3rd year 

Graduate 
Student 

Supervisor Research Theme 

Baba, 
Haruka 

Aoki, 
Wako 
�NAOJ� 

Development of infrared instruments and observational 
research for exploring Earth-like exoplanets 

Ryu, 
Tsuguru 

Hayashi, 
Saeko
�NAOJ� 

High-Contrast Imaging for Intermediate-Mass Giants with 
Long-Term Radial Velocity Trends 

 
4th year 

Graduate 
Student 

Supervisor Research Theme 

Yang, Yi 
Hayashi, 
Saeko
�NAOJ� 

Direct Imaging of Circumstellar Disks and Planets in Binary 
Systems 

Onitsuka, 
Masahiro 

Usuda, 
Tomonori
�NAOJ� 

Observational Studies of the Structure and Evolution of 
Exoplanets 

 



FY2016� 
 

1st year 
Graduate 
Student 

Supervisor Research Theme 

Ishikawa, 
Hiroyuki 

Usuda, 
Tomonori
�NAOJ� 

Detailed study of the habitable exoplanets as candidates where 
actual life can be found 

Hosokawa, 
Ko 

Kotani, 
Takayuki 

Development of a new high-resolution spectrograph with a 
spatial resolution and study of an exoplanet characterization  

Watanabe, 
Noriharu 

Usuda, 
Tomonori
�NAOJ� 

Observational Studies of Orbital Evolution of Various 
Exoplanets System 

 
4th year 

Graduate 
Student 

Supervisor Research Theme 

Baba, 
Haruka 

Aoki, 
Wako 
�NAOJ� 

Development of infrared instruments and observational 
research for exploring Earth-like exoplanets 

Ryu, 
Tsuguru 

Hayashi, 
Saeko
�NAOJ� 

High-Contrast Imaging for Intermediate-Mass Giants with 
Long-Term Radial Velocity Trends 

 
5th year 

Graduate 
Student 

Supervisor Research Theme 

YANG, Yi 
Hayashi, 
Saeko
�NAOJ� 

Direct Imaging of Circumstellar Disks and Planets in Binary 
Systems 

Onitsuka, 
Masahiro 

Usuda, 
Tomonori
�NAOJ� 

Observational Studies of the Structure and Evolution of 
Exoplanets 

 



FY2017� 
 

2nd year 
Graduate 
Student 

Supervisor Research Theme 

Ishikawa, 
Hiroyuki 

Usuda, 
Tomonori
�NAOJ� 

Detailed study of the habitable exoplanets as candidates where 
actual life can be found 

Hosokawa, 
Ko 

Kotani, 
Takayuki 

Development of a new high-resolution spectrograph with a 
spatial resolution and study of an exoplanet characterization  
 

Watanabe, 
Noriharu 

Usuda, 
Tomonori
�NAOJ� 

Observational Studies of Orbital Evolution of Various 
Exoplanets System 

 
5th year 

Graduate 
Student 

Supervisor Research Theme 

Baba, 
Haruka 

Aoki, 
Wako 
�NAOJ� 

Development of infrared instruments and observational 
research for exploring Earth-like exoplanets 

Ryu, 
Tsuguru 

Hayashi, 
Saeko
�NAOJ� 

High-Contrast Imaging for Intermediate-Mass Giants with 
Long-Term Radial Velocity Trends 

Yang, Yi 
Hayashi, 
Saeko
�NAOJ� 

Direct Imaging of Circumstellar Disks and Planets in Binary 
Systems 

 
 



9. Public Access to Facilities 
 

date name place visitors 

23-24th, 
October, 2015 

[Special Open-House Event] 
Mitaka Open House Day 2015 
Topic: The Challenges Awaiting 
Astrobiology 

NAOJ 
Mitaka 
campus 

5,036 

21-22th, 
October, 2016 

[Special Open-House Event] 
Mitaka Open House Day 2016 
Topic: Gravitational Waves, a 
new Frontier of Astronomy 

NAOJ 
Mitaka 
campus 

4,534 

13th, March, 
2016 

The 20th NINS symposium ���
�
	�����
������

���� 

Hitotsubashi 
Hall 

413 

13-14th, 
October, 2017 

[Special Open-House Event] 
Mitaka Open House Day 2017 
Topic: Cold Universe, Hot 
Universe 

NAOJ 
Mitaka 
campus 

5,026 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



10. Overseas Travel 
FY2015�Research and Academic Staff Overseas Travel  

country/area business trip 
Hawai`i 9 
U.S.A. 1 
Canada 1 
South Korea 1 
Germany 3 
France 1 
Switzerland 1 
Spain 1 
Republic of South Africa 1 

 
FY2016�Research and Academic Staff Overseas Travel  

country/area business trip 
Hawai`i 24 
U.S.A. 1 

 
FY2017�Research and Academic Staff Overseas Travel  

country/area business trip 
Hawai`i 28 
U.S.A. 3 
Chile 3 
Australia 2 
Republic of South Africa 1 

 



11. Important Dates 
 
April 1, 2015 – March 31, 2016 
April 1 Astrobiology CenterLABCMis newly inaugurated. 

June 19 
NASA Astrobiology Institute (NAI) steering committeeLTamura, 
Kobayashi, HiroseLTVMPChicagoM 

July 13� 
August 8 

FY2015 Grants-in-Aid of AstroBiology Center Project open. 

August 
Joining an International partnership of NASA Astrobiology Institute 
(NAI) as the Japan AstroBiology Consortium together with ELSI 

September 7 The 1st steering committee Lat Research Organization of Information 
and Systems conference roomM 

October 23�
October 24 

Mitaka Open House Day 2015 (at NOAJ Mitaka campusNSponsorsO
NAOJ, ABC, Univ. of Tokyo, SOKENDAI) Topic: The Challenges 
Awaiting Astrobiology 

November 15�
November 17 

The 11th Workshop for Popularizing Cutting the Edge Astronomy" 
Astrobiology - Habitability inside and outside of the 
Solar System" Lat NAOJ MitakaNJAMSTECNSponsorsONAOJ, ABCM 

November 19 Astrobiology Center HP open.  http://abc-nins.jp 
November 20 Astrobiology Center opening ceremony and the social gathering LaQ 

NAOJM$  
November 24�
November 26 

Workshop of Near-Infrared High-Resolution Spectroscopy: Earth-like 
Planet Hunting and Its Expansion in Science Lat NAOJ MitakaM 

December 8� 
December 10 

JSPS Japanese-German science colloquium Lat University of KielM 

January 28 

The 2nd steering committee and the Round Table Conference on Life 
and the Universe Lat NAOJ MitakaMprovided by: Yasunori Hori (ABC)
%������/*51,-*5(3&LVideo Conference from 
MizusawaMTopic: Exoplanetary Atmosphere 

February 6�
February 7 

Astrobiology Center Mini-Workshop: Photosynthesis in Extreme 
Environments Lat Tachikawa Grand HotelM 

February 26 Post SEEDS WorkshopLat NAOJ MitakaM 



March 6� 
March 28 

FY2016 Grants-in-Aid of AstroBiology Center Project open. 

March 7� 
March 8 

The 4th Life in the Universe workshop by Astrobiology Center, NINS  
 (FY-H27 Project Research Results) 

March 13 
NINS symposium %��/��-�����(3�����0�&Lat 
Hitotsubashi HallMTopic: Origins and Evolution of Life – from the Earth 
to Exoplanets  

End of March 
ABC new building is completed Lan extension in the ALMA building at 
NOAJM 

 
 
April 1, 2016 – March 31, 2017 
May 9 The 3rd steering committeeLat Research Organization of Information 

and Systems conference roomM 
June 3 The 4th steering committeeLat Tokyo Tech. ELSI ELSI-2 1F room 106M 

June 27 

the Round Table Conference on Life and the Universe Lat NINS 
conference roomM provided by: Makiko Harada (Tokyo Univ. of 
Pharmacy and Life Sciences) %:7@A9>E7/CHDJ<J����.
24� ���/��!/��& Topic: Evolution of Cyanobacteria by 
Genome Analysis 

October 18 
The Round Table Conference on Life and the Universe Lat NINS 
conference roomM provided by: Yasuhito Sekine (Univ. of Tokyo)%	"
�.')4“�”/��
& Topic: Diversity of Ocean in the Solar system 

October 21�
October 22 

Mitaka Open House Day 2016 (at NOAJ Mitaka campusNSponsorsO
NAOJ, ABC, Univ. of Tokyo, SOKENDAI) Topic: Gravitational Waves, a 
new Frontier of Astronomy 

January 25 The 5th steering committeeLat NINS conference roomM 
March 6� 
March 7 

The 5th Life in the Universe workshop by Astrobiology Center, NINS  
 (FY-H28 Project/Satellite Results)$

March 21� 
March 23 

Astrobiology Center International Workshop 2017 
Lat Hiroshima University Higashi-Hiroshima campus, Hiroshima City 
Bunka Koryu KaikanM 



March 22 
Public Lecture “#/�.��6
+K$ ����-BG89;FJI8?:
7=B”Lat Hiroshima City Bunka Koryu KaikanMTopic: Exoplanets and 
Breakthrough Initiatives 

 
April 1, 2017 – March 31, 2018 
May 22 The 6th steering committeeLat TKP Shimbashi Business center room 

604M 
September 8 The 7th steering committeeLat TKP Tokyo Station Central Conference 

Center 4MM 
October 13�
October 14 

Mitaka Open House Day 2017 (at NOAJ Mitaka campusNSponsorsO
NAOJ, ABC, Univ. of Tokyo, SOKENDAI) Topic: Cold Universe, Hot 
Universe 

January 15�
January 16 

Astrobiology Center Symposium 2018  
Lat NAOJ MitakaM 

February 15�
February 19 

The 8th steering committeeLe-mail deliberationsM 

February 19�
February 20 

The 6th Life in the Universe Workshop by Astrobiology Center, NINS 
(FY-H29 Project/Satellite Results)  

March 12 The 9th steering committeeLat NINS conference roomM 
 
 



Location� 
 
 
 
 
 
 
 
 
 
 

 
Map in NAOJ� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

address�  
Astrobiology Center, NINS. 

National Astronomical Observatory of Japan (NAOJ), 
2-21-1 Osawa, Mitaka, Tokyo, 

181-8588, JAPAN 
 

Tel:�(0422) 34-4066 (ABC office) 
e-mail: abc-office@nao.ac.jp 

URL: http://abc-nins.jp 



How to access: 
From JR Musashi-sakai station 
 Odakyu bus Sakai 91 
  bus stop “Musashisakai Eki Minamiguchi No. 3” 
  →“Tenmondai Mae” 
  �cash ¥220 / IC ¥216, around 15 min� 
 taxi� �¥1.500, around 15 min� 
From Keio Chofu station 
 Odakyu bus Sakai 91 / Taka51 
  bus stop “Chofu Eki Kitaguchi No. 11” 
  →“Tenmondai Mae” 
  �cash ¥220 / IC ¥216, around 15 min� 
 Keio bus Mu 91 
  bus stop “Chofu Eki Kitaguchi No. 12” 
  →“Tenmondai Mae” 
  �cash ¥210 / IC ¥206, around 15 min� 
 taxi� �¥1.500, around 10 min� 
 
*Buses from Mitaka station�Taka 51 toward Chofu Eki Kitaguchi�, Musashi-koganei station 
�Mu 91 toward Chofu Eki Kitaguchi� and Komae station �Sakai 91 toward Musashisakai 
Eki Minamiguchi� are also available. 

 


