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Our center aims to research the variations and evolutions of planetary environ- O, S
ments including our planet Earth, using our own visible-infrared and radio tele- SKILER
scopes with the space missions and large-sized telescopes of Japan and the ) SEEERIAR

\K\EI
=Y IFE

world. Kawatabi observatory
o N 7)1 [BRRIRR
. : nagawa observ,
45 #8— Members and observatories $ioxs 887537
Bt 2—K @ B2AK)Prof. Director ) BRIE Yasumasa KASABA PSS 6

BiR - BIMZERR (40118377 ) Prof. Director
AT (58 / BTBIFE) Associate Prof.

AR (1\L7H58EHFE) Associate Prof. YREFH 2 Takeshi SAKANOI Zaoaéfsﬁ/ﬁgtﬁgry
AEBIZ Associate Prof. T2 42 Fuminori TSUCHIYA

BhEK Assistant Prof. L A Masato KAGITANI

BO# (% : 3245 Assistant Prof. 1 IEKBA Shotaro SAKAI SRR
FTH S Technical Staff KK & Aya 00TOMO Ry
A7 8 Technical Staff R B4 Shinya SATO

/NI 12 Takahiro OBARA
=32 5B Hiroaki MISAWA

EFEHER Clerical Staff BEE PHY Yukari KANNO — \

EFSMEIER Clerical Staff TEJ5 #832E Hiromi ARIHARA ?l‘_ZILI_g ° j(? B;TEQE @JEE%
BB R Ass. Tech. Staff KM EHFR Yu TOMABECHI OX% - HiTTiungs

ﬁﬁﬁ*ﬁﬁé Ass. Tech. Staff FAIER 154 Toshihiro ABE it A EHIt T2 A LTEA DA ERE

Mt B 8 B PFr /\TA-/\L 77 AZELRIFT Hawaii Haleakala observatory
Observatories o RIABNLT AT NTAKZNL T A ZERRIFRN

X2 B AR ERER AP litate observatory
- REERERERENETHE

=2 E27) | |8 RIFT onagawa observatory
-~ BIREA BEER L) | |ETHR T AR I

2% 2 Bk F2AIFT Zao observatory

- BHENBEEEEEARERCHER
LT AGREMZTEYIEFEE CER

2% 2 B LERRIFT Yoneyama observatory

BRI LRI B

X2 E|) | EERIPT Kawatabi observatory
BRI TR RER

(2020598 %R1E)

E,%,EUH’HE D \E History of observatories
27 | |30 R R R S AP
1 9 47@3@224@ 19574 (BBF0324F) F M B R R BVAIPT & 755

Onagawa geomagnetic observatory was founded.
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(BFA314E)  Zao airglow observatory was founded.
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1973 BB FER N B BRI 5.
(A8 4R) Upper Atmosphere and Space Research Laboratory (UASRL) was
founded.
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Prof. Yasumasa KASABA Director of PPARC
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The solar system is not in a steady state. Especially, the environments
of planets including the Earth are highly variable. They are faint and
dilute areas compared tothe huge mass of the main planetary
bodies. However, the difference of the Earth with ocean and full of

life to Maks only with faint atmosphere and Venus with huge & hot
one is essential for our survival on the planets.

From the sun, the solar radiation is provided as energy source and
causes photoc?'nemical processes. Atmospheric compositional
changes can also happen by volcanic and subsurface fluctuations.
Solar wind consisting of supersonic plasma is also blowing to the
upper atmospheres and causes space weather phenomena.
Associated with this effect, we see aurara, magnetospheric activities, «
and the escape of atmospheres to space.

Such planetary environments affected by multiple origins are the
main subjectsiof our researches. Weak signal from the sun and
planets are detected by IRRT/AMATERAS 30-meter radio telescope at
lltate in Fukushima, radio interferometer set with Zao / Kawatabi /
Yoneyama in Miyagi, and magnetomete?s at Onagawa, Miyagi. We

telescope (T60) at the summit Mt. Haleakala in Maui, Hawaii
the continuous monitoring of pIane‘ary and satellj
groundbased telescopes dedicated to solar syst
supported multiple satellites and planetar
collaboration with world-wide solar system ﬂ-}‘
are exploring the present and evolutio _,:';'J'»

facilities and our payloads on multig
pleasure for us to create the progr
the coolest and hottest researc
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PPARC makes the most use of the
latest observation techniques and
theories to understand plasma and
neutral-atmosphere phenomena of
solar-system bodies.
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Earth’s magnetosphere
and ionosphere
ATHEOHIEER 7 — 2%
WG A —OFPRSERRGE
DHIREHERBEOEERS %
BERELTWEET,

Data from artificial satellites and
ground-based observations are
helping us to understand fluctuating
phenomena in the Earth’s magneto-
sphere such as auroras and magnetic
storms.
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Development
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We are developing new instruments using

advanced technologies to make further
discoveries about the atmospheres of

Earth and other planets.
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Solar radio emissions and related particle acceleration
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We are observing solar radio
emissions using the litate
Planetary Radio Telescope,
and developing instruments
to achieve highly sensitive
observations.
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Type | solar radio burst

Cassini are used.
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lo-related gas and Jupiter’s environment
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We observed the emissions from atomic oxygen and sodium around
lo that is originated from the volcanoes on Jupiter's moon lo, and

found that the environment
surrounding Jupiter was
changing dramatically due 3

to volcanic activity of lo.
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lo sodium emission
around Jupiter
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Measurement of airglow from ISS
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We investigate airglow in the upper
atmosphere taken with a visible

spectrometer on the international
space station (ISS).

FHAT—Y3aVHoDRTIER
Airglow measurement from ISS.
(credit:JAXA)
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Telescopes at the Haleakala summit
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We install telescope facilities at the
Haleakala observatory in Hawaii with
high-resolution visible and infrared (1-5
um) Echelle spectrometers to carry out

continuous observations of Jupiter's
aurora, lo’s volcanoes, etc.
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A astronomical dome and 60-cm
telescope at the Haleakala observatory
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Jupiter’s synchrotron radiation
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Jupiter’s radiation belt and
magnetosphere are investigated
with radio waves emitted from
them. Ground -based radio
telescope as well as planetary
probes such as Galileo and
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Jupiter’s synchrotron radiation
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Jupiter infrared aurora and CH, emission
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Auroral phenomena and polar ionosphere
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We focus on small-scale aurora using
data taken with the Reimei satellite and

ground-based imager. We also started
auroral polarization measurement.

F -0 mEESE

Auroral polarization imager at Poker Flat, Alaska.
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Spaceborne instruments
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We are developing spaceborne
instruments as joint projects with

JAXA. Hisaki is an EUV space telescope
mission launched in 2013.

. (Hisaki, credit
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EUV space telescope Hisaki
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visible spectrometer on ISS.
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We observed variation of Jupiter auroral and CH4 emission using SUBARU
telescope with IRCS and COMICS.
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Jupier H, arurora (middle) and CH, emission
(right) observed using SUBARU telescope (left)
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Variation of the Earth'’s radiation belt
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We have installed particle detectors on
some satellites and have performed

data analysis to clarify the basic physics
of radiation belt variation.

TEENRF DGR
Radiation belts at active state
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Radio wave observation instruments
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We are developing various instruments
for detecting weak radio signals in the
wide frequency range that originate in
physical processes associated with
high energy particles in the
magnetospheres of Jupiter and the
Earth, and the solar corona.
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litate Planetary Radio Telescope (IPRT)

and Front-end of the highly sensitive radio
wave receiving system installed on IPRT
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PPARC consists of the following two research sections.
@Planetary Radio-Physics Laboratory

@Planetary Spectroscopy Laboratory

These two research sections measure radio and optical signals,
respectively, but cooperate with each other to help advance our
understanding of planetary phenomena.

REREDHFRIIRAT DREDNERAICOD D TEE LTce TNRRANENRERZ R
BE CHEYAG T ENTERLEDICE T EPAELEELTVET, LHL, RE The planetary worlds of our solar system are gradually revealing their secrets thanks, in no small way, to the

Role of PPARC

recent ability of man to send out planetary probes. However, to obtain a comprehensive view of the planets,

_Q%{_ZE{%%—%LC’D#I}LC &, EOREHSHIEKICE K DI DAY ER = R DRl it is essential to measure faint light and weak radio signals that reach Earth from distant planets with advanced
THENSEAT BT EHRNEE LA, PPARCENE BRETME LREM LEAE o009
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PPARC is the only research center that conducts planetary observations from Earth using optical and radio
signals. Our objective is to deepen our understanding of planetary worlds and thereby expand the frontiers of
the human race. Looking to the future, we can envision our research extending to planets outside our solar

AT EINT B EICEDODTVET, FROBFREIFENREICELIEND I ETL LD,

system.

ﬁﬁ‘{ﬂﬂﬁ}f e %E Observation facilities and instruments
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PPARC has five observatories in Miyagi and Fukushima
prefectures and an observatory on Mt. Haleakala in
Hawaii. These observatories are located at points
favorable to either radio-wave or optical observations

and are capable of performing networked observations
with the instruments listed in the following.
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@60-cm and 40-cm optical telescopes (Haleakala observatory in Hawaii)
@Large-scale radio telescope IPRT/AMATERAS (litate)

@VLF/LF standard radio wave receiver network (Asia/north America)
@Search coil magnetometer (Alaska, Onagawa)

@Decameter radio receiving network (Miyagi, Fukushima)

F%iffﬁj] International collaborations
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Planetary observation with 60-cm and 40-cm telescopes at Mt. Haleakala
is carried out in cooperation with the University of Hawaii/IfA. We are also
developping a new 1.8-m telescope in colaboration with IfA and others.

We are also performing collaboration works with institutes in Alaska.
Norway and Canada for measuring aurora and radio waves.
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