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Space invader asteroids: Detect and deter Geoscience meets Astroscience
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Current strategies for detecting and deflecting/destroying small to medium size asteroids approaching earth are in their
infancy. Projects such as Sentinel for detection and DE-STAR for deflecting of asteroids are gaining momentum while
others are in design stages. NASA has recently reinstated the Wide Field Infrared Survey Explorer (WISE) using an aluminum
Telescope to some success. McCarter promotes the upgraded substitution from aluminum to use single crystal silicon (SC-
Si) instead. In addition to jitter and blur free telescope operation the same material can be on board as a high energy laser to
deter the direction. SC-Si with its unique set of mechanical and thermal properties is eminently suitable for deployment in
all these applications. But the superior thermal properties are particularly suited for high energy applications. Exceptionally
high thermal conductivity and diffusivity combined with relatively low thermal expansion enable SC-Si mirrors to handle the
energy, often without active cooling, while maintaining figure. SC-Si components maintain focus throughout load and space
conditions. This accurate positioning will provide accurate prediction. For IR, detection of asteroids, SC-Si lenses, prisms and
filters are invaluable in the 1-5 um range along with SC-Si mirrors at any wavelength. Using SC-Si Telescopes, SC-Si retro
reflectors, and SC-Si High Energy Lasers a synchronized multiple satellite array scan be established. To protect the satellites
from cosmic rays, glass frit bonded silicon umbrellas will be used. The same silicon solar flare shield can be used for star shades,
as well. The lessons learned from Infrared Geoscience shadow detection missions will accelerate this urgent need for Infrared
Astroscience. As we study the lurking shadows we can prevent catastrophic collisions with the earth.
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