Terahertz in Space and Applications on Earth

Historically Terahertz (THz) applications have focused on the identification and mapping
of light weight gases and molecules present in the cold, low pressure environments in
and around regions of new star formations, gas and dust in the galaxy, the sphere
encompassing the early universe, the atmospheres of planets and small solar system
bodies (moons and comets) and the upper atmosphere of the Earth. Seventeen space
missions have already completed observations in this energy rich region of the
electromagnetic spectrum which boasts 98% of all the photons in the universe. In more
recent times, especially after the advent of THz pulsed time domain spectroscopy,
applications of this far infrared wavelength regime have spread into many new areas of
technology. Most prescient is the recent interest in THz imaging and spectroscopy for
security applications. The largest commercial driver for THz, however, is likely to be in
communications, and if early results are proven to hold up, THz radiation may have
substantial impact on biological function.

The tutorial will begin with a review of traditional THz applications being pursued for
Space, Earth and Planetary science. Focus will be on science drivers and successfully
fielded instruments. Attention will then turn to THz technology and instruments with a
focus on high speed devices and circuits for sensor and source applications. Next, a
look will be taken at a wide range of new applications for THz techniques from ground
based spectroscopy to defense and security and finally in the life sciences. Emphasis
will be placed on programs in which the speaker has been personally involved.
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