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forward to drawing on your experience, knowledge, and commitment to advancing the field

of astrobiology.

Sincerely,

James L. Green

Director, Planetary Science Division
Science Mission Directorate, NASA HQ
Washington, DC

(202) 358-1588

Ll

Carl B. Pilcher

Director, NASA Astrobiology Institute
NASA Ames Research Center

Moffett Field, CA

(650) 604-0022
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National Aeronautics and
Space Administration

Ames Research Center
Moffett Field, CA 94035-1000

September 22, 2008
Professor Jonathan Lunine
Co-chair, Titan Saturn System Mission Study
Lunar and Planetary Laboratory
University of Arizona
1629 E University Blvd.
Tucson AZ 85721

Dear Jonathan,

In its December 12, 2001, letter to Dr. Michael Belton, Chair of the National Research
Council (NRC) Steering Committee developing the decadal strategy for Solar System
Exploration, the NASA Astrobiology Institute (NAI) Executive Council (EC) included
Titan as a target in its list of highest-priority missions for astrobiology. The EC stated
that Titan was in the same highest-priority category as Europa with no further
prioritization stated or implied. Although Cassini data had not yet been obtained, the
expectation was that its receipt would support Titan staying in that highest-priority
category. Roughly three years subsequent to that letter the Cassini Orbiter began
operations around Saturn and the Huygens probe was delivered through the atmosphere
and to the surface of Titan. The data returned by the Cassini-Huygens mission
strengthens the notion that Titan is of high astrobiological interest. The composition of
Titan’s atmosphere and the presence of organic, liquid lakes on the surface (recently
confirmed by VIMS spectra) make it a “...priority target for future exploration
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missions....”.

As we understand the current concept for the Titan Saturn System Mission (TSSM), the
mission design provides an excellent match for and even exceeds the measurement

objectives identified for targets of high astrobiological potential. In particular, in addition
to remote sensing, it would carry out in situ measurements of organic and other molecules
in Titan’s atmosphere and on its surface. The mission would also make flybys of
Enceladus, characterizing in more detail the organic material emitted from its plumes and
making further observations to constrain whether the source region of the plumes might
contain liquid water.

The study commissioned by the NRC’s Committee on the Origin and Evolution of Life
entitled “The Limits of Organic Life in Planetary Systems™” states: “Thus the
environment of Titan meets the absolute requirements for life. Titan is not at
thermodynamic equilibrium. It has abundant carbon-containing molecules and heteroatoms
and a fluid environment. Titan’s temperature is low enough to permit a wide range of

! Raulin, F., Organic lakes on Titan, Nature 454, 587-589 (31 July 2008).
? The Limits of Organic Life in Planetary Systems. National Academies Press, 2007.
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bonding, covalent and noncovalent. Titan undoubtedly offers other resources believed to
be useful for catalysis necessary for life, including metals and surfaces." Clearly,
exploring this hypothesis about Titan would provide key astrobiological information as
well as points of reference in understanding its differences from the Earth.

In view of these considerations the NAI Executive Council reaffirms Titan to be in the list
of highest priority astrobiological targets in the solar system, alongside Europa, and for a

mission to Titan and the Saturn System to be in its highest-priority mission category.

Sincerely,

Carl Pilcher, Director of the NAI
for the NAI Executive Council
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N. COMPLIANCE MATRIX
Details not available for public release.
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