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Latitude and longitude dependencies of the eigen frequency in the earth’s free oscillation and
possibility of degree-two heterogeneity in the D”layer

Hironobu Shimizu®, Yoshihiro Hiramatsu? and Ichiro Kawasaki?
'Natural Sci and Tec., Kanazawa Univ.
Natural System Kanazawa Univ.
*Tono Research Institute of Earthquake Science.

Mori and Helmberger (1995) reported that there are the ultra low velocity zone (ULVZ) just above the core-mantle boundary
under the mid-Pacific. Gernero and Jeanloz (2002) reported that ULVZ had a strong negative correlation between the
perturbations of density and velocity. If the degree-two heterogeneity (latitude direction) with the negative correlation is
distributed over the entire D”layer, Kawasaki (2011) pointe that the eigen frequency of the earth’s free oscillation varied with
cos26 form depending on the latitude. We estimate the eigen frequency to discuss the possibility of the degree-two
heterogeneity in the D”’layer pointed by Kawasaki(2011).

In this study, we use waveform data of the 2004 Sumatra-Andaman earthquake, the 2010 Chile earthquake and the 2011 Off
the Pacific Coast of Tohoku earthquake recorded by superconducting gravimeters and STS-1 seismometers over the world.
These date length are 11days and 37days after each earthquake. We calculate the power spectrum of the waveform data using
the discrete Fourier transformation. Then we estimate the latitude and longitude dependencies of the eigen frequencies from
the power spectrum in ¢Sy, 1So, and (S.

The eigen frequencies of ;Sg and 1S, indicate no the longitude dependencies with cos26 form for each earthquake. In fact, the
eigen frequencies are close to the values of PREM model. Additionaly, we estimate the eigen frequencies of singlets in (S,.
However, each eigen frequencies indicate also no latitude dependencies with cos260 form as (Sg and ;S,. The observed latitude
dependence of ¢Sy, 1Sy and (S, suggest that the perturbation of the degree-two heterogeneity is not beyond 1% in the D”layer.
Our observation shows that the longitude dependencies of eigen frequencies are similar to the result of latitude dependencies.
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