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Observation of 6-components Ground Motions Excited by Earthquakes and Volcanic
Eruptions, and These Physical Processes
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Large rotational motions excited by earthquakes are recorded during two earthquake swarms at offshore Ito in Izu
peninsula, Japan, which occurred in March, 1997 and in April, 1998. The purpose of this paper is to report the
characteristics of the rotational ground motions excited by the earthquakes, and to estimate spatial changes of slips for
small earthquakes, The largest rotational velocity recorded at KAW is 2.6x10-2 rad/s around the north-south axis
during an earthquake of magnitude 5.2 at 14:09 (GMT) on March 3, 1997. The largest earthquake with a magnitude of
5.7 occurred at 3:51 on March 4 (GMT), 1997, whose rotational motions around the vertical axis was 3.3x10-3 rad/sec.
Considering a spatial variation of slip velocity which directly relates to excitation of a rotational motion, we apply
simple point source models to the largest event and the second largest event in the swarm of 1997, and succeed in
explaining the observed rotational motions around the vertical axis. These resuits suggest that the fault slip of the
largest event stopped rapidly about 1 km southeast of the hypocenter, and that a large slip occurred at a shallower part
(about 3 km deep) of the fault during the second largest cvent.

There are several technologies to measure rotational motion. A top spinning gyro, a quartz rate
sensot, and a fluid rotor sensor are classified into mechanical gyro. Gyros using laser technology are
a fiber optic gyro and a ring laser gyro. Fiber optic gyro has the following advantages; it is easy to
increase sensitivity by enlarging the size of the fiber ccil, and it has no moving elements that make
internal noise. Because of these advantages, we select a fiber optic technology as a basic technology
of the rotational-motion selsmograph. The target value of sensitivity is less than 10-9 rad/sec for a
portable tvpe and 10-11 rad/sec for a long-period type. Now, we can reduce the internal noise
down to 10-8 rad/sec in the last trail model and succeeded in recording ground rotational motions
excited by local small earthquakes within the epicentral distances of 150 km.
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