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The Department of Earth and Space Science was established 
in 1995 with a purpose of conducting physics-based research 
and education concerning   (1) the evolution of the earth and   
the space and (2) the origin and properties of matters. Most 
graduate students have been majoring in physics in the School of 
Science. The quota of students for the course is 28 annually. The 
entrance examination is held in common with that for the 
Department of Physics. The Department of Earth and Space 
Science consists of three major research areas: (1) Astrophysics 
and Planetary Science, (2) Earth and Planetary Material Sciences 
and (3) Extreme Material Science. The related disciplines are 
basic astrophysics, X-ray and infrared astrophysics, planetary 
and geophysics and condensed matter physics involving 
biophysics.

The following is a list of the staff, including collaborating 
research member in the Institute of Laser Engineering.

Professor:
Kentaro NAGAMINE, (kn@vega.ess.sci.osaka-u.ac.jp)
Hiroshi TSUNEMI, (tsunemi@ess.sci.osaka-u.ac.jp)
Kentaro TERADA, (terada@ess.sci.osaka-u.ac.jp)
Sho SASAKI,  (sasakisho @ess.sci.osaka-u.ac.jp)
Hiroshi SHIBAI, (shibai@ess.sci.osaka-u.ac.jp)
Hikaru KAWAMURA, (kawamura@ess.sci.osaka-u.ac.jp)
Tadashi KONDO, (tdskondo@ess.sci.osaka-u.ac.jp)
Satoru NAKASHIMA, (satoru@ess.sci.osaka-u.ac.jp)
Hideaki TAKABE (Collaborating Institute),
 (takabe@ile.osaka-u.ac.jp)

Associate Professor:
Yutaka FUJITA, (fujita@vega.ess.sci.osaka-u.ac.jp)
Kiyoshi HAYASHIDA, (hayasida@ess.sci.osaka-u.ac.jp)
Chiaki UYEDA, (uyeda@ess.sci.osaka-u.ac.jp)
Chihiro YAMANAKA, (yamanaka@ess.sci.osaka-u.ac.jp)
Osamu OHTAKA, (ohtaka@ess.sci.osaka-u.ac.jp)
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Satoshi YUKAWA, (yukawa@ess.sci.osaka-u.ac.jp)
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Kentaro NAGAMINE (Professor), Yutaka FUJITA (Associate Professor), 
Hideyuki TAGOSHI (Assistant Professor)

[Research Area]
1) High Energy Astrophysics (active galactic nuclei, gamma-ray 

bursts, cosmic jets, origin of cosmic rays).
2) Cosmology (early universe, large scale structure, clusters of 

galaxies).
3) Gravitational Waves (black holes, neutron star binaries).
4) Formation of Astronomical Bodies (star and planet formation, 

formation and evolution of galaxies).
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We are performing observation of high temperature gas using 
various satellites: Chandra, Newton, Suzaku and MAXI.  We are 
now preparing the X-ray CCD camera for the coming satellite, 
ASTRO-H, that is planned to be launched in FY2015.  FFAST, the 
following satellite project, is also planned in near future.  It will 
scan a wide sky area using a focusing X-ray telescope covering the 
energy up to 80keV.  New methods of spectroscopy and 
polarimetry are being developed in our laboratory for future 
application.
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Planetary Science Group
Members Kentaro TERADA (Professor), Chiaki UYEDA (Associate Professor),

Chihiro YAMANAKA (Associate Professor), Ko HASHIZUME (Assistant Professor),
Hikaru YABUTA (Assistant Professor), Yosuke KAWAI (Assistant Professor)

[Research Area]
1) The origin and the formation of our solar system.
2) The evolution of the Earth and planets.
3) The magnetic properties of magnetic & weak magnetic 

planetary materials.
4) The studies on the laboratory/environmental electromagnetic 

phenomena.
5) Development of the technique/instrument for a new frontier of 

planetary science

As far as we know, the planet Earth is a unique environment 
(especially for life). When and how were the Earth and other planets 
formed in the entire universe?

To decipher the history of the Earth, we focus on the origin, 
evolution and current environment of our solar system based on 
various experimental approaches. Mainly, we carry out precise 
isotopic analyses from hydrogen to uranium in Apollo samples, 
Martian meteorites, other various meteorites and circum-stellar 
dusts. We also conduct the studies on the organic matter in planetary 

materials. For better understanding of the magnetic structure of the 
primordial solar nebula, the magnetic properties of magnetic & 
weak magnetic planetary materials are examined. We are also 
investigating electron spin resonance and the relation between 
environmental electromagnetic field and natural phenomena.
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Sho SASAKI (Professor), Osamu OHTAKA (Associate Professor), 
Kazuto SAIKI (Associate Professor), Atsushi TANI (Assistant Professor)

[Research Area]
1) Formation and evolution processes of solid planets, satellites, 

and solar system small bodies, and their igneous processes.
2) Phase transitions and physical properties of the Earth's deep 

interior (Ultra-high pressure experiments using synchrotron 
radiation on the Earth's interior materials and their simulants).

3) Formation processes of the Earth's surface materials and 
topography (sediments, gas hydrates, etc.).

4) Developments of apparatus and techniques (e.g., microtomogra-
phy using synchrotron radiation, three-dimensional image 
analysis, hyperspectoral telescope, etc.).

5) In situ detection of interplanetary and interstellar dust (e.g. 
BepiColombo mission) and development of dust accelerator.

6) Material sciences and instrument developments in space missions 
(e.g., HAYABUSA, KAGUYA, HAYABUSA-2, SELENE-2, 
JUICE).

The Earth, planets, the moon and satellites have wide varieties 
in surface environments and interior structures.  Differentiation of 

materials along with planetary thermal evolution played a crucial 
role in the present state of these solar system bodies.  Using 
spacecraft and ground observations, simulations, and experimental 
methods, we investigate the origin and evolution of various solar 
system bodies from dust particle to gas giant planets. 

Earth and Planetary Materials Science Group
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[Research Area]
1) Infrared observations of extrasolar planets and protoplanetary/
 debris disks
2) Study on interstellar dust grains in galaxy formation/starburst 

phenomena
3) Development of far-infrared interferometer for   astronomy
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Hikaru KAWAMURA (Professor), Satoshi YUKAWA (Associate Professor),
Kazushi AOYAMA (Assistant Professor) 
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Tadashi KONDO (Professor), Toshifumi TANIGUCHI (Associate Professor),
Hidenori TERASAKI (Associate Professor), Tatsuhiro SAKAIYA (Assistant Professor)
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Experimental Astro & Planetary Physics Group

[Research Subject]
1) Strong Shock Wave Physics in Universe. 
2) Mechanism of Cosmic-Ray Acceleration. 
3) Non-LTE(local thermodynamic equilibrium) Plasma Physics.
4) Meteor-Impact Physics.

A very famous astrophysicist once said that Astrophysics is a 
discipline that aims to understand mysterious phenomena with the 
use of physics verified by experiments.  It has become possible to 
realize the extremely high temperatures and pressures in the 
laboratory to study extreme phenomena like the explosion in the 
Universe, meteor impact, and so on.  We try to study the physics of 
shock formation of SNR(super-nova remnant) and particle 
acceleration, and X-ray heating of accretion disk of Black Holes by 
modeling in the laboratory.  This is a pioneering work and we are 
going to demonstrate how this method with large laser system is 
essential in Astrophysics.  The group consists of theoreticians 
(Takabe, Kato, Wang) and experimentalists (Sakawa, Kuramitsu).  

We corporate and do joint experiments with scientists in the world, 
and more than 50 physicists in Japan.

Members Hideaki TAKABE (Professor), Youichi SAKAWA (Associate Professor)

Home Page http://www.ile.osaka-u.ac.jp/research/pap/

Tel / Fax Tel / Fax: 06-6879-8731 e-mail takabe@ile.osaka-u.ac.jp

(Institute of Laser Engineering)

Figures: Left is Gekko-XII laser system and right is the explosion
in vacuum chamber in irradiating lasers


