ELECTROSTATIC CHARGING OF LUNAR DUST

Mihály Horányi LASP, U.of Colorado, Boulder, CO 80309-0392

Bob Walch Physics Department, U.of Northern Colorado, Greely, CO 80639

Scott Robertson Physics Department, U.of Colorado, Boulder, CO 80309-0391

The chemical and mineralogical composition of lunar dust is well matched by two widely used lunar simulants: MLS-1 (Minnesota Lunar Simulant)^1 and JSC-1 (Johnson Space Center)^2. However, their electrostatic charging properties were not compared to that of the lunar soil^3. We have constructed an experiment, where individual dust grains can be exposed to a thermal plasma background and a flux of fast electrons. We have conducted experiments using glass, copper, graphite and silicon particles^4 and also grains from MLS-1 and JSC-1 lunar substitute materials^5. We report our new set of measurements comparing Apollo-17, MLS-1 and JSC-1 samples. The secondary electron production from these materials, in the energy range of 20 ≤ E ≤ 90 eV of the bombarding electrons, are similar. The measured secondary electron yield for the Apollo-17 sample was intermediate between MLS-1 and JSC- 1 simulants, closer to that of MLS-1. On the day side of the Moon, photoelectron production becomes dominant. We are now modifying our plasma chamber to accommodate a solar UV simulant light source to examine charging due to photoelectron production. References:

1) Weiblen, P. W., M. J. Murawa, and K. J. Reid, Preparation of simulants for lunar surface materials, in: Engineering, Construction, and Operations in Space II, American Society of Civil Engineers, New York, vol. 1, p. 98, 1990.

2) McKay, D. S., J. L. Carter, W. W. Boles, C. C. Allen, and J. H. Allton, JSC-1: A new lunar soil simulant, in: Engineering, Construction, and Operations in Space IV, American Society of Civil Engineers, New York, vol. 2, 1994.

3) Willis, R. F., M. Anderegg, B. Feuerbacher, and B. Fitton, Photoemission and secondary electron emission from lunar surface materials, in: Photon and Particle Interactions with Surfaces in Space, ed: R. J. L. Grard, Reidel, Dordrecht, 1973.

4) Walch, B., M. Horanyi, and S. Robertson, Charging of Dust Grains in Plasma with Energetic Electrons, Phys. Rev. Lett. 75, 838, 1995.

5) Horányi, M., S. Robertson and B. Walch, Electrostatic charging properties of simulated lunar dust, Geophys. Res. Lett. 22, 2079, 1995.

6) Horányi, M., S. Robertson and B. Walch, Electrostatic charging properties of Apollo-17 lunar dust, J. Geophys. Res., in press, 1998.

Acknowledgments:

This project was funded by the Planetary Materials and Geochemistry Program of NASA (NAG- 6138). We thank the Curation and Analysis Planning Team (CAPTEM) for supplying the Apollo-17 lunar soil sample and Drs. J.A. Nuth III and C.B. Pilcher for their support.