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¢ [ntro: seismic imaging of the
Earth’s interior

® |[nner core structure

® |[nner core rotation and
topography

e Ambient noise seismology
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e Seismic rays travel in straight lines in a
homogenous sphere. (Tarbuck and Lutgens)




Earthquake epicenter
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Seismic station records
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Seismic station records
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S 70N® Seismic station records
Wave shadowZ P waves only

e P and S wave paths through the Earth. No S waves
through the core because outer core is liquid.
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Exploring the Earth Using Seismology
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Data from the IRIS-USGS Global Seismographic Network
Figure prepared by Richard Aster, New Mexico Tech
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Low-velocity zones ™
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Lithosphere

e P S velocities and density through the depth of the Earth
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Velocity (kmigec), density, (gicm3)

12

10

«©

11000

12000

A

Depth (km)

4000

000




Mohoroviéi¢
discontinuity
Asthenosphere
Continental crust
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Lower mantle
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radius (km)

k ratio

Depth=300 km, eastern inner core
Depth=300 km, western inner core
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A three-dimensional convective dynamo solution with rotating
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Gary A. Glatzmaier **, Paul H. Roberts ®

* Institute of Geophysics and Planetary Physics, Los Alamos National Laboratory, Los Alamos, NM 87545, USA
® Institute of Geophysics and Planetary Physics, University of California, Los Angeles, CA 90024, USA

Received 10 November 1994; accepted 3 March 1995

Viscous and magnetic coupling at the ICB and
CMB produce time-dependent rotation rates of
our inner core and mantle relative to the frame
of reference rotating at 2 = ()2. The z-axis rota-
tion rate of the inner core is almost always east-
ward, i.e. prograde relative to the initial non-con-
vecting state. It can be as large as a few times
10~% rad s~ and changes on a time scale of
about 500 years. The off-axis rates change ampli-
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30 April 1982, 106 km, 150.54° ﬂ
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BC-DF residuals
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South Sandwich Is. to College, Alaska

eastward rotation 1.1%yr,
1996 symmetry axis (79°N, 169°E)
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eastward rotation 1.1%yr, 1
1996 symmetry axis (79°N, 169°E)
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Inner core rotation and its variability
from nonparametric modeling

Daniela Lindner,! Xiaodong Song,' Ping Ma,” and Doug H. Christensen®
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Topography of Earth’s inner core boundary from high-quality
waveform doublets

Xiaodong Song and Wei Dai
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Topography of Earth’s inner core boundary from high-quality
waveform doublets
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