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ULVZs can provide important information of CMB compositions and dynamics.
However,their distribution and characteristics are not well constrained. Doctor An Fan,
who came from Guangzhou Institute of Geochemistry Chinese Academy of Sciences,
use ScS precursor (SdS) and the postcursor (ScscS) phases recorded by USArray and
various seismic networks in Africa to study the ULVZs near the northwest and
southwest boundary of theAfrica LLSVP. In his oral report < Distribution and
Characteristics of ULVZs near the Boundary of the Africa LLSVP >, he use the Flip
and Reverse Stacking (FRS) method (Zhao et al, 2017) to stack and enhance ULVZ
reverberations (if any). Then we compare stacked waveforms with synthetics from
different ULVZ models (S-wave velocity reduction, density perturbation, layer
thickness) to obtain the best one.A Our preliminary results show that ULVZs are
located inside the Africa LLSVP, with thicknesses raging from 10-15km, S wave
velocity reductions of 20-30%, and density increases of 6-10%. At the same time, a
thin highvelocity layer with thicknesses of 20-30 km, Vs increases of 3-4% and
density increase is about 8%, is also detected outside the LLSVP in the northwest
region, and there is clear DA€ layer on the far west. The lateral change of different
structure across the LLSVP may indicate interactions of the LLSVP with the ambient
mantle, which gradually change the temperature/composition of the materials above

the CMB, and result in different structures.
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Previous seismological studies have focused on the large - scale heterogeneity of
the D" layer beneath East Asia. Seismological tomography studies suggested that
the high - velocity anomaly in the lowermost mantle beneath East Asia may be
attributed to ancient subducted slabs. Doctor Baolong Zhang, who came from Institute
of Geodesy and Geophysics Chinese Academy of Sciences, use high - frequency PcP
precursors recorded at dense networks in China and Japan to constrain the small -
scale heterogeneity in this region. In his oral report < Lowermost Mantle Beneath
East Asia and Implication for Its Mineralogical Origin >, By forward modeling of the
stacks of recorded PcP precursory signal, he find that the small - scale heterogeneity
inthe D” layer beneath East Asia is characterized by a P wave velocity perturbation
of 0.1 - 0.2% and a dominant length scale of 4 - 20 km (Zhang et al., 2019). Although
the resolved length scale is similar to the dimension of the subducted oceanic crust,
the weak velocity perturbation is difficult to explain by basaltic rock in the lowermost
mantle. The subducted slab material near the CMB could have lower temperatures
relative to the ambient mantle; thus, it may preferentially undergo transition from

bridgmanite to pPv at a given pressure.
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The diurnal tidal forces can excite a normal mode of the Earth's core, the free
inner core nutation (FICN), which is characterized by a tilt of the rotation axis of the
inner core with respect to the rotation axis of the outer core. The differential rotation
between the inner core and the outer core induces fluid motions in the outer core and
gives rise to Ohmic dissipation in the presence of the Earth's internal magnetic field.
Nutation measurements can reflect such dissipation if it is sufficiently strong and thus
can provide insights into the properties and dynamics of the Earth's core. Doctor
Yufeng Lin, who came from Southern University of Science and Technology, perform

a set of numerical calculations of the linear perturbations in the outer core induced by



the FICN at very low Ekman numbers (as small as $10"{-11}$). Our numerical
results show that the back-reaction of the magnetic field notably alters the structure
and length scale of the perturbations induced by the FICN, and thus influences the
Ohmic dissipation resulting from the perturbations. When the Ekman number is
sufficiently small, Ohmic dissipation tends to be insensitive to the fluid viscosity and
to the magnetic diffusivity, which allows us to estimate the Ohmic dissipation
associated with the FICN without relying on an extrapolation. In contrast to the results
of Buffett (2010), the estimated Ohmic dissipation based on our numerical
calculations is too weak to account for the observed damping of the FICN mode. This
also implies that nutation measurements cannot provide effective constraints on the

strength of the magnetic field inside the Earth's outer core.
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