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  To develop useful products in space environment, engineering evalua-tions of relevant geologic materials will have to be conducted early in the explo-ration phase.  These evaluations will be required in the planning and design of constructed facilities and resource re-covery operations.  One emerging tech-nology for such studies is based on the measurement and analysis of seismic surface waves of the Rayleigh (R) type. All measurements are performed in situ, are nondestructive, and require only in-strumentation placed on the planetary surface being investigated.  The product of each set of measurements is a profile of shear wave velocity versus depth at the test location.  The profile can range from a one-dimensional to a three-dimensional image, depending upon the number and configuration of the meas-urements.  The depth of the profile is proportional to the length of the instru-mentation array, with exploration depths of 5 cm to 15 m targeted in this work.  The resulting profiles can be used to evaluate or estimate the characteristics of the geologic materials in terms of:  1. layering and lateral continuity in the subsurface, 2. in situ densities and their spatial variations, 3. in situ strengths, 4. weathering processes (especially relative to exterior surfaces of rocks and boul-ders), 5. crater mechanics, 6. changes in the geologic materials with thermal changes, and 7. identifying ice and char-acterizing its lateral extent, depth and general composition (massive versus nodules). 

The proposed R-wave technol-ogy has a strong scientific basis which is founded on the nature of wave propaga-tion in geologic and other solid materi-als.  Further, this technology has been proven over the past 15 years in experi-mental and analytical investigations which have been conducted in both ter-restrial and marine environments on earth.  For application to planetary ex-ploration, however, the R-wave instru-mentation needs to be redefined, recon-figured and miniaturized for deployment from lander and rover platforms.  In ad-dition, software components and testing protocol have to be tailored and opti-mized for remote, unmanned operations.  Some possible configurations of sources and sensors associated with lander and rover platforms are shown in Figure 1.  However, this technology has the poten-tial to be adapted to any physical system which lands on a planet.  In addition, the technology is applicable to any mission which involves planetary geology, geo-physics and/or geoscience studies.  Fi-nally, development of the technology for remote operation has significant poten-tial use on earth.  For instance, investi-gations of hostile environments such as deep-water seafloor sites or hazardous waste sites on land are excellent candi-dates. 
  
  
a. All Instrumentation on Lander 
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b. Source on Lander and Sensors on Rover Wheels 
  

[image: image2.jpg]R-waves

S





  
  

c. All Instrumentation Associated with Rover:  Source on Rover and Sensors on Teth-ered Receiver Platforms (Plan View) 

Figure 1 Possible Configurations of Sources and Sensors for R-wave Testing of Plane-tary Soil and/or Ice from Lander and Rover Platforms 
  

