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Dragonfly is a rotorcraft lander mission currently in a Phase A study under NASA’s New Frontiers Program that
would take advantage of Titan’s dense atmosphere and low gravity to visit a number of surface locations to study
how far chemistry can progress in environments that provide key ingredients for life. This mission architecture also
permits and demands investigation of Titan’s atmosphere.

First, Dragonfly is a lander that will spend >2 Earth years on Titan’s surface, long enough to observe many diurnal
cycles, atmospheric waves, and perhaps even some seasonal change. The DraGMet (Dragonfly Geophysics and
Meteorology) instrument package includes measurement of wind speed and direction (using sensors on each of
the four rotor pylons, to assure that one or more sensors are upwind of and thus unperturbed by the vehicle),
temperature and pressure, and methane humidity. A camera suite will also include panoramic imaging, informing
atmospheric optics and possibly cloud motions.

Second, through its flight capability, Dragonfly can explore the micrometeorology at a number of different locations
with different terrain settings, as well as making repeated vertical profiles of temperature, methane, and hydrogen
to constrain mixing in the atmospheric boundary layer at different times of day.

Dragonfly will also contribute to atmospheric science in a number of other ways: electric field measurements;
seismic observations, which may include an atmospheric component; measurements of surface properties, which
include soil moisture; chemical composition of surface deposits, which may contain the products of high-altitude
photochemistry; identification of fluvial sediments may inform our understanding of the hydrologic cycle; and
measurement of the saltation threshold (using the vehicle’s rotors) will improve interpretation of dune morphology
and circulation patterns. Dragonfly results will test and improve atmospheric models, feeding forward into a deeper
understanding of the local and global Titan climate system.


