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The aim of Seismology

® To answer the following questions:
» How is Mars tectonically active now?
» What is the main source of ground motions?
<> Martian quakes, landslides, winds, volcanic activities and impacts?
<> These are current resurfacing processes.
» What is internal structure of Mars?
<> Core size, crustal thickness and mantle discontinuities?

< Ancient Maras had multi plates and plate tectonics?

Internal structure

® [tis important to understand original materials, formation and evolution of Mars.
®  Size and state of the core:

» Chemical composition of core and mantle?

» Ancient dynamo?
® (rustal thickness:

» Mantle differentiation

» Moment of inertia

Uncertainty in core size

The core size has an uncertain of about 200 km!
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Arerotherm and Lower mantle
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Questions on seismology

® Size and frequency of excitation sources
» Do we have sufficient quakes?
<> How about magnitude-frequency relation of martian quakes?
< How about size-frequency relation of impacts?
<> How about scaling law of atmospheric turbulence?
® Limitation of station number

» What do we get with single seismic station?

Atmospheric excitation




where a; is acceleration amplitude, M; is modal mass of a mode with angular order /, L is a coherent
length of the surface turbulence, Q; is the quality factor of the mode, and S, 4, g, H, pam, C, and T
are the solar radiation flux, the planetary albedo, the surface gravity, pressure scale height, density,
heat capacity at constant pressure and temperature of the surface atmosphere. Random pressure
disturbance can excite normal modes of a planet at an observable level.

R (km) po (Pa) H (km) 7o (8) a (10 m/s?)
mars 3397 2.6 12.1 0.88 6
earth 6378 17 8.7 2.2 5
venus 6052 48 15.8 18 1

Estimated amplitudes of a mode having a period of 100 sec and quality factor of 200. Surface wave
velocity at the period is assumed to be 4 km/s in the evaluation.

Effects of structure on low frequency normal
modes
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Rayleigh modes (fundamental spheroidal branch) are sensitive to the crustal thickness (left panel)
and low frequency spheroidal modes are sensitive to the size and elasticity of the core(right panel).
We used models A and B of Sohl and Spohn (1997) in the calculation of eigenfrequencies of mars.
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