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Abstract

The properties of the inner core boundary (ICB) carry important information about the growth of the solid inner core and
solidification of the liquid outer core. In this presentation, we study the ICB by analyzing the spectrum difference of PKiKP
(a compressional wave reflected from the ICB) and PcP (a compressional wave reflected from the core-mantle boundary) phase
pair. Our dataset includes the seismic data recorded by the Hi-net in Japan for two earthquakes occurring in Myanmar on 4th
September 2009 and 4th February 2011, with their PKiKP waves sampling the ICB beneath mid-eastern China. Little waveform
and spectrum differences are observed between PKiKP and PcP waves in the seismic data. By comparing spectrum shapes
of the seismic data and the synthetics of models with various topographic fluctuations and transitional thicknesses of ICB,
we conclude that the studied ICB region is flat and sharp. Within the resolvability of the seismic data, the ICB topographic

fluctuation of the region is less than 200 m in height and the transition of the boundary is thinner than 100 m in thickness.
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Figure 5. Spectrum fitting results from flat and topographic models to the observed stacked PKiKP
spectrum of event A. We design topographic models as continuous sine functions with the amplitude being
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In this study, we use Gaussian time function as the source time function.
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Figure 2. Waveform comparison ) .
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in distance of event A. (c) All-
distance stacked waveforms of
event A. (b) and (d) are same as (a)
and (c) but for event B. Numbers of
stacked waveforms are all marked
on the right margin. All waveforms
are bandpass filtered in a frequency
range of 1~2 Hz. Little differences
between PKiKP and PcP of each
event as the distance changes are
observed, indicating little variation
in the studied ICB region. All-
distance stacked waveforms of the
phase pair are also similar in shape,
suggesting a simple ICB structure
of the studied region.

, .
600 800

0 200 300 400 500 700 900

®) 1114 —

2 10.8

=

'M ..

2105 4 — Transitional Model

— Sharp Model
1CB
10.2 T T T T T >
5146 5148 5150 5152 5154
Depth/km

Figure 4. Theoretical models for PKiKP synthetics. (a) Topographic models which are consist of
continuous sine functions with various amplitude (H/2, km) and wavelength (W, km). (b) Transitional
models with thickness of transition layer T (km). In this study, we select H as 0.1, 0.2, 0.4, 0.6, 0.8 and
lkm, Was 1, 2,6, 10, 20 and 90km and T as 0.05, 0.1, 0.2, 0.4, 0.6, 0.8, 1, 2 and 3km.

1) Spectrum properties of PKiKP 1s sensitive to both the topographic fluctuation and the thickness of transition zone of ICB structure.

2) Within the resolvability of the seismic data, the ICB beneath mid-eastern China is flat and sharp, with topographic fluctuations less than 200 m in height

and transition zones thinner than 100 m in thickness.
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