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Phase variation of the time calibration signal (JJY) associated with earthquakes
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On Nishichiba Campus of Chiba University, we had observed the time calibration signal, JJY, transmitted from Otakadoya-
yama transmitting station in Fukushima Prefecture during 2011. The phase delay and signal intensity were observed. Since tt
phase delay is related to the length of ray path, the variation of ray path is estimated from the variation of the phase delay. Th
ray path of a space wave, which is reflected at the ionosphere, is determined by the height of the ionosphere and the distan
between the receiver and the transmitter. Therefore, the variation of the ray path of the space wave is associated with the up-ar
down motion and/or the vertical distribution of the ionospheric electron density. As for this observation, not only the space wave
but the ground wave, which propagates along the surface of the ground, reached to the receiver because the distance betw:
Otakadoya-yama transmitting station and Nishichiba Campus is 204 km. Therefore, the separation of the space wave from tt
ground wave was necessary. For separation, we used a crossed loop antenna, whose planes are perpendicular each other anc
of whose plane faces to the transmitter.

The midpoint between Otakadoya-yama transmitting station and Nishichiba Campus is the northern part of Ibaraki Prefecture
In this study, we analyzed the earthquakes whose epicenters are located within 300 km from the midpoint. As a result, the
variation of the phase delay associated with the earthquake (2010/6/16 19:44 M4.0) whose epicenter is located 15 km from th
midpoint was detected. The delay is almost equal to 1 wave length, which corresponds to 7.5 km. Assuming that the variatiol
is due to the height variation of the ionosphere, this delay is equivalent to the 7 km uplift of the ionosphere. The seismomete
showed that the ground level went down at first, and then moved upward largely. Thus, the uplift of the ionosphere was due to thi
variation of the ground. From the fact that the phase delay associated with M4.0 earthquake was observed, the LF observation
very sensitive to detect earthquakes, but covers very limited area close to the epicenter.

Now, we have restarted the observation. As a future work, the relation between the phase delay and the earthquake would |
studied.
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