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About a small throw-up method absolute gravimeter under development
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Development of a gravity gradiometer system for submarine gravity prospecting 3
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Gravity surveys are extensively conducted for profiling the underground density structure on land, while their application to sec
area has been difficult because of either wide-area seafloor observation or poor accuracy caused by instability of the platform su
as ships and airplanes. We propose a hybrid gravity survey method using an autonomous underwater vehicle (AUV) containin
both a gravimeter and a gravity gradiometer. This paper describes the development of the submersible gravity gradiometer f
this purpose.

As compared to a gravimeter, a gravity gradiometer is sensitive to localized density structure as a spatial derivative of its
gravitational field, and hence it is suited to survey on concentrated sources such as submarine ore deposits. In addition, al
common noise to the gravity sensors, such as translation acceleration of the platform, has little effect on gravity gradiometer a
the differential gravity acceleration, and therefore a gravity gradiometers is preferable as an on-board instrument in the underwat:
vehicle.

We operated the developed gradiometer at a quiet site on land and estimated its self-noise to be 6 B (sbxih0(2-50)
mHz where gravity gradient signal is expected to be dominant when an AUV passes above a typical ore deposit. To reduc
centrifugal error associated with rotation of the underwater vehicle, the gravity gradiometer was mounted on a two-dimensiona
forced gimbal controlled to be vertical with reference to fiber-optic gyroscopes and tiltmeters.

A sea trial observation was carried out on 7-9 September, 2012, in Sagami Bay at a depth of about 1,300 m using the AU\
Urashima (JAMSTEC). The gravity gradiometer and the forced gimbal operated stably onboard the moving platform unless it
involves large motions during turning and pitching. Design and resulted resolution, as well as discussion for improvements, will
be presented.
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Development of a free-fall interferometric gravity-gradiometer for volcanological studies

in the Mt Aso area
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To improve our knowledge on the process of volcanic eruptions, it is essential to observe time and spatial variations of sub
surface density in volcanic areas. Gravity measurements, using relative and/or absolute gravimeters, are one of the widely-us
methods to observe such subsurface density variations. Measured values of gravity include other effects that are not related
volcanic activities, such as influences of groundwater and diastrophism. These non-volcanic effects have to be removed by caref
modellings. However, uncertainties in the modelling make it difficult to accurately identify the volcanic effects in the measured
values of gravity. In order to improve the accuracy of the identification of volcanic effects, we propose to carry out measurements
of vertical gravity gradients, simultaneously with gravity measurements.

A new type of gravity gradiometer that employs the method of free-fall interferometer had been developed at the Institute for
Cosmic Ray Research (ICRR) of the Tokyo University from 2009 to 2012. After confirming the working principle of the gravity
gradiometer, its prototype was moved to the Aso Volcanological Laboratory (AVL) of the Kyoto University. Further improve-
ments and trial measurements have been carried out at the AVL so that it can be used for continuous observations in volcan
areas. We report the current status of the development and future prospects of the gravity-gradients measurements in the Mt A
area.
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Gravimetrical vertical array observation -A preliminary report-
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The postseismic gravity changes observed wit
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There are several reports of the observations of gravity changes due to great earthquakes with data set of Gravity Recove
and Climate Experiment (GRACE) satellite, but only Release 02-04 data are used in them. | reanalyzed the co- and postseism
gravity changes due to the three M9 class earthquakes, the 2004 Sumatra-Andaman, 2010 Chile (Maule), and 2011 Tohoku-c
earthquake, using Release 05 data set. | found that the every gravity change due to a huge earthquake has three steps. The gre
decreases immediately at the moment a huge earthquake occurs, continues to decrease slowly for a few months, and increa
slowly taking more than a year after decreasing. That is, postseismic gravity changes have short-term and long-term componen
But the their mechanisms are not clear.
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Continuous gravity observation using a gPhone-133 at a hot spring area of Hachijojima
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