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Lecture abstract:

SuperDARN (Dual Auroral Radar Network) Hokkaido radar

(geographic coordinates: 43.53N, 143.61E) is the second mid-latitude SuperDARN radar, and the first one in the
Asian sector. It started operation on November 20, 2006. The radar is located at about 36-deg geomagnetic
latitude, much lower than the existing SuperDARN HF radars. During its operation for about 5 years under
minimum to increasing solar activity, a wide variety of phenomena has been observed, and 15 papers have been
published so far. In this paper results on ionospheric disturbances due to solar flares and by gigantic earthquakes
observed by the SuperDARN Hokkaido radar will be mainly reported. It will be shown that what can be done
further in collaboration with international space science community.

Lecturer:

Dr. Nishitani is the principal investigator of the Japanese SuperDARN radar in Hokkaido, and has shown and
promoted remarkable works in physics of ionosphere, ionosphere-magnetosphere coupling process and
ionosphere-lithosphere coupling process using the facility.

Seminar:

The latest topics observed by the SuperDARN Hokkaido radar including ionospheric disturbances caused by the
Tohoku gigantic earthquake in this March and recent solar flares have been shown and discussed in this seminar.
More than 20 audiences including one foreigner took part in the seminar, and listened attensively to the
new results with great interests. After one hour lecture, various discussions have been made over the
scheduled time on observation methods, physical explanations for the observed latest results and
future collaborative researches with the SuperDARN radars.
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Introduction of speaker:

Prof. S.R. Shieh has studied about the lower mantle minerals using a
diamond anvil cell and the synchrotron X-ray diffraction facilities.
Recently, he is also interested in the high-pressure polymorphs of
carbon dioxide (COy) gas because CO, gas is important not only for
planetary gas phase found in the Venus, Earth and Mars but also for
potential industrial application. However, the phase boundary and
stability fields of the high-pressure polymorphs of CO; gas remain
unclear and poor constraints. So, he is now conducting several
high-pressure experiments of CO, gas with inelastic X-ray scattering method.

Content of lecture:

Following is summary of his talk. The high-pressure inelastic X-ray scattering experiments of CO» were conducted
at beam line BL12XU, SPring-8. Our oxygen K-edge results show that a strong pi resonance peak and some weak
sigma peaks were observed in CO»-I. For the carbon K-edge spectrum of CO»-l, only a single strong pi resonance
peak and a weak broad sigma peak at 313 eV was observed. This unique feature of carbon K-edge spectrum differs
from those of graphite and diamond. Furthermore, we found that the oxygen K-edge spectra showed new features
at above 7.4 GPa, indicating a phase transition to CO»-lll at pressure lower than those of X-ray diffraction results.
The CO»-l and Il mixture was found at pressure of 7-13 GPa. Moreover, at about 40 GPa, both oxygen and carbon
K-edge of CO5 exhibit dramatic changes and could be attributed to polymerization of CO,, which occurs at
much lower pressure than previous infrared and X-ray diffraction results. This polymeric transformation
has been reported for the CO»-V phase at high-pressure and -temperature conditions but not
high-pressure and room temperature. The band structure theoretical calculations also support
the discovery of the polymeric observations from this study.
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Kuritani, T., Ohtani, E., Kimura, J.-I. (2011) Intensive hydration of the mantle transition zone
beneath China caused by ancient slab stagnation. Nature Geoscience, doi:10.1038/NGEO1250
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Motohiko Murakamia, and Jay D. Bass (2011)Evidence of denser MgSiO3 glass above 133
gigapascal (GPa) and implications for remnants of ultradense silicate melt from a deep magma
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N. Hirao and Y. Ohishi. (2011) Natural dissociation of olivine to (Mg,Fe)SiO3-perovskite
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