759: Seismic Characteristics of the Shallow (0—1 m) Soils on

the Moon and Mars: Ice In Solls
J. M. Lorenzo', D. A. Patterson’, S. Karunatillake', R. Weber?, H. Haviland?, C. Fassett?

' Dept. Geology and Geophysics, Louisiana State Univ., Cnr. Tower and S. Campus Drives, Baton Rouge, LA 70803, gllore@Isu.edu
2NASA Marshall Space Flight Center, 320 Sparkman Drive, Huntsville, AL 35805, renee.c.weber@nasa.govD

Introduction Physical Seismic Models Seismic Wave Data

We propose a payload concept where
piezo-sensors are used to characterize the
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Seismic source generates vertical displacements with a 1-4
kHz bandwidth and sensors measure vertical accelerations
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Eight PVDF piezosensors sensors are deployed in a plastic cooler. A magnetostrictive seismic source

(blue cylinder) generates a digitally constructed seismic pulse. A linear array of small piezo-accelerom-

eters has bandwidth of 20 - 20 kHz. e 0
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Surface waves dominate the seismograms (left column). Seismic velocity

Grain Size Ve ISUS SeismiC VeIOCity versus frequency (dispersion images in the right column) car.1 be used to deter-

mine the dominant shear wave velocity with depth in the three cases.

Dry Case: Average shear-wave velocities of ~ 75 m/s %
Wet Case: Higher velocity detected ( > 150 m/s) but data are less coherent
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Investigation Depths of Surface \Waves

High-amplitude surface waves (cf. P and S body
waves) are advantageous BUT are also limited
by resolution and attenuation.
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In dry sand ( phi=1) direct transit times indicate a logarithmic change in seismic propagation ve-
locity with grain size.

Estimates of the effective seismic penetration of surface waves (skin
depth), resolution (~wavelength/2) versus frequency content for a
‘'soft’ (=4) and ‘hard’ (=1000) Quality factor Q (1/intrinsic attenuation).
Only 10-1000 Hz cases (NOT dashed) are expected to match piezo-
sensor responses. Both axes plotted show log10 scales.
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