Seismic Wheel for Shallow Characterization (0- 1 m)
of Soils on Mars (and the Moon too)
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Piezo-ceramic Sensors and Pulsers on a Wheel
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P-wave Velocity Sensitivity to Brine Salinity
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Shallow Seismic Reflection Imaging

_ Holocene Point Bars
Peter Clift (Co-PI) .

N. Benton

A. Gostic

M. Morrison

B. Odom

A. Lechnowskyj
E. Olson

M. Moran

A. Barbato

Ex¢onMobil

Energy lives here”



0.3

0.4

Traveltime (s)

0.4

Source-receiver distance (m)




ion Analysis of Surface Waves
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Post-acquisition Analysis of Surface Waves |
Geology and Geophysics
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Geology and Geophysics

Piezo-ceramic sources and sensors

Sensors: (a) Source:
PCBP/Endevco* TOKIN AEO707D0O8DF

cryo-2271A 27 g

1 '*"“““9\'-'":-1 5|~:

i AT T T :

". I '| !I| I|I I | | I| I| , | | il fi I' |' | 1 '| 1 I|I

| ! I || | | | | | || |
. I | | I I | (1 | [\ |

5] | ' 11| | | | I

| [ 1 I || | | | | | || || | | |

o0 | | | | | | | | | |

I

(also, 356A71: 3-
component) Y ! | "3'; Ll i | || .| ..IJ | 1

Pulse or, Swept-source

Amphlucs



LS

Field-portable Acquisition System Geology and Geophysic:
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Characterization of Resonance Geology and Geophysics

Three mounted
accelerometers
aligned into radial,
axial,

Y| and tangential

l orientations

rigid cube base to
mount piezo-polymer
accelerometers

electromagnetic shaker




LS

Geology and Geophysics
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Post-acquisition Analysis of Surface Waves
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Post-acquisition Analysis of Surface Waves
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Permafrost Tunnel Research Facility*
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Calibrations against GPR GeologyandiGeaphysic:

Physical Seismic Models Seismic Wave Data
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Experimental Layout for Dry,
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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.
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