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CMB Stoneley mode
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Splitting matrix Dahlen(1968)

mm' m-m'
Hmm=wo(a+bm+cm ) O mm + Z 7Y s Cs (1)
s=even
wo : eigenfrequency for SNREI.

a, c: ellipticity and second order effects of rotation
b : first—order effect of Coriolis force

7 : constant including Wigner 3—j symbols

C

m
s

wight for Y "

When m=m', we have from (1)
A 0 0
wWmm=wo (a+bm+cm) + 7mzm C2 + 2 7msm Cs (2)
s=4,even

C<: weight for Y 2

zonal component of lateral heterogeneity.

Linear trade—off between Coriolis splitting and

zonal component of lateral heterogeneity.
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Figure 13. Conceptual sketches showing the two al-
ternative outer core models discussed in the text: a)
heterogeneity confined to the Taylor cylinder tangent to

the inner core; (b) stagnant polar "caps” in the outer
core.
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FIGURE 7.B4.1 Two separate analyses of PKIKP travel time anomalies, revealing a pattern
of more negative anomalies (faster velocities) for paths along the polar direction. The tap
plot shows the residuals as a function of azimuth from the axis. The lower plot 15 a map of
the anomalies at the source and recewer locations, with a low-order degree-4 expansion ot
the pattern. [[op trom Shearer and Toy, J. Geophys Aes 96, 2233 2P47. 1997 « copyright.
by tho Amcrican Goophysical Unien Bottom from Moreth et al., Geophys. Ros. Lett 13
154% . 1548, 18986, « Copyright by the American Geophysical Unicn )
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48 3D STRUCTURE AND DIFFERENTIAL ROTATION OF INNER CORE

Dec 13,1965 South Sandwich (h=153km)
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Figure 2. Distinct differences of PKP waves sampling the
very top of the inner core and those sampling the deeper part
[from Song and Helmberger, 1995a]. The data (solid) are
froan December 13, 1965 551 earthquake recorded at stations
in North America. The synthetics (dotted) and Lravel-time
predictions (dashed lines) are calenlated for PREM (dolted)
[Dziewonski and Anderson, 1981]. The synthetics match
the data at distances 123" to 139" very well but the DF
prodiction is much delayed around 150°, indicating isotropy
at the very Lop of the inner core and strong anisotropy at
depth.

Song (2003)
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Figure 3. Inner-core transition-sone model proposed by
Song and Helmberger [1998]. (A) A schematic illustration of
isotropic upper inner core (ULC) and anisotropic lower inner
core (LIC) structure. The UIC/LIC boundary (solid line)
would give rise to mulliple paths al certain distances for seis-
mic waves traveling nearly NS through the inner core, pro-
ducing distorted waveforms in long-period seismograms and
tiltiple arrivals in short-period seismograms. The bound-
ary s speculated 1o be irregular, which may explain re-
cent reports of large scatter in inner-core travel times. (I3)
Travel-time curves of PKP for an Earth model that include
a two-layered inner core with a velocity discontinuity at
the boundary. Decause of the discontinuity, waves that go
Lhrough the inner core produce three branches (triplication)
of arrivals, instead of one branch (DF): waves that turn in
the upper inner core (DFab), waves that are reflected al the
bhoundary (DFbc), and waves that turn in the lower inner
core (DFcd).
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Schematic pattern of the core mode 2S2 (1048s)
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(Suda et al., 1989)
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AYLZHE splitting Park(2005)
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F-g diagram of Sompi-method
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