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Observation tests of the Antarctic penetrator on the Mizuho Plateau

in JARE-.- summer operation
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Abstract: We have developed an Antarctic penetrator that is applicable to seismic

explosion experiments along a di$cult traverse route on a continental ice sheet with

crevasses. In the .-rd Japanese Antarctic Research Expedition (JARE-.-, ,**+�
,**,) seismic explosion experiments on the Mizuho Plateau, in East Antarctica, we

equipped ,, penetrators for seismic observation. However, due to electrical trouble,

we could not apply the penetrators to actual observation. Then, we carried out a

running test of the penetrators and acquired much valuable data that cannot be

obtained in the domestic environment in Japan, such as the declination angle of a body

intruding into the Antarctic ice sheet, impact shock, and daily change of temperature

of the body in the snow. These data are not only useful for development of the

Antarctic penetrator, but also for development of touchdown-type physical observation

equipment for use in Antarctica.

+ )*+,+,-(,./-��01��./23��4 Institute of Seismology and Volcanology,

Faculty of Sciences, Kyushu University, Shinyama ,, Shimabara 2//�*2.-.
, 56./+,-+,�78,9:4 Department of Polar Science, The Graduate University for

Advanced Studies, Kaga +-chome, Itabashi-ku, Tokyo +1-�2/+/.
- ;%<=>?@A4 Aero Asahi Corporation, ,�.3�., Minami-Ikebukuro, Toshima-ku, Tokyo +1+�

**--.
. BCD+,(,E�FGH8,84 Department of Earth and Environmental Sciences, Faculty of

Science, Kagoshima University, +�,+�-/, Kourimoto, Kagoshima 23*�**0/.
/ IJKL+,KL,E�,KM4 Department of Earth Sciences, Faculty of Education, Aichi

University of Education, Kariya ..2�2/.,.
0 NOP+,+,-(,./8QR��01./��23��4 Institute of Seismology and

Volcanology, Graduate School of Science, Hokkaido University, Kita-+*, Minami-2, Kita-ku, Sapporo

*0*�*2+*.
1 )*+,+,-(,S�FTU8,9:4 Department of Earth and Planetary Sciences, Graduate

School of Sciences, Kyushu University, 0�+*�+, Hakozaki, Higashi-ku, Fukuoka 2+,�2/2+.
2 VW��./X4 National Institute of Polar Research, Kaga +-chome, Itabashi-ku, Tokyo +1-�2/+/.

��YZ[ Vol. .1, No. -, -3/�.*2, ,**-
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Fig. +. Schematic plan view of the Antarctic penetrator.

� , �|E*+��89:;���B�
Fig. ,. Inside of the Antarctic penetrator. From left to right, seismometer, super

lithium batteries, electric unit, radio modem unit.
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Fig. -. Map of the Mizuho plateau in East Antarctica, showing the running test sites

of the penetrators, S+0, S-*, SP., P*+�+0. Stars indicate shot locations in

the JARE-.- experiment.
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Fig. 0. Recovered penetrator
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Fig. 1. Attack angle of the penetrator into the snow surface versus its release

height from the helicopter.
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Fig. 2. Change of the body axis angle of penetrators released from relative

altitudes of .00 m and +** m using aerodynamic simulation analysis.
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Fig. 3. Penetration depth into the Antarctic snow

versus release height from the helicopter.

The data with an arrow was obtained from

the penetrator that the tail separated. It

was surmised that the tip of the penetrator

was in a depth of +1/ cm or more.
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