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The pursuit of knowledge about the prevalence fefil the universe and how human beings fit inte gnand
scheme of the cosmos is now a highly visible, cdlimge enterprise for NASA, NSF and science agencies
throughout the world. Within this broad endeavii?l’s activities can be classed into two princihausts: Solar
System exploration (the environs of our local stae Sun) and the identification and categorizatbrplanets
around other star systems within our local armhef Milky Way galaxy. For both of these thrustsréhare
concurrent scientific investigations and enginegtachnical advancements operating on many letieéory and
modeling, astronomical observations, laboratorylation and terrestrial field studies, instrumentelepment and
spaceflight missions to bodies in our Solar Systéer examination at exquisite spatial resolutiorsehvirons of
nearby star systems. We propose an ambitious gorogf Solar System exploration focused on invemgryhe
organic materials in the solar system and elucidatheir origins by the year 2036, marking JPL’S0thO
Anniversary. This strategic challenge endeavoisgignificantly beyond JPL’s current visions fa R&TD and
DRDF programs, and will provide a unifying focus fature missions to Mars, Europa, Titan, Endeladomets,
asteroids, and other solar system bodies. Thelamwent of a cogent, well structured set of in\gedions for
determining the nature and abundance of organienma& throughout the solar system promises to dtaally
enhance our understanding of the history and faterganic molecules in varying planetary environtserand
could plausibly lead to the discovery of past @sent life on another planetary body.

This strategic challenge will provide a unifyingcés for many existing research threads at JPL,candsuggest
areas for future investment, including but not tedi to: instrumentation for organic molecule assest,
definition of organic biomarkers, planetary icedstis (especially those that examine the synthdspgexursor
organic materials within icy environments), Titaorface chemistry and atmosphere modeling, geoclamic
properties of Europa, vent chemistry on Enceladiisgenetic alteration of planetary materials, hialyical /
geochemical history of Mars, hydrothermal vent nliodeand field research, design of comet / astesazithple
return missions, planetary mobility requirementsri¢gontal and vertical) in order to access sampi#is preserved
organic materials, sample acquisition and pridtiaesport strategies, etc.

There are many potential approaches and direcfmmereating a strategic challenge theme in Asbiolgly that

uses to best advantage the blending of JPL tatehtrestitutional capabilities with the intellectualsources that lie
within the established strategic university alliesicGiven the modest amounts of funding availabliaé strategic
challenge effort, it is important to separate thaseas where substantial external funding is ajredidcated to

advancing specific topic areas and those areasewhading is limited or not currently availabletest new and
exciting concepts. It is in this latter area whitre best yield for the strategic challenge investinneay lie, not only
for providing a foothold for the innovative concepuit for establishing new relationship networksaeen JPL and
single or multiple strategic universities.

Mechanics of the University/JPL proposal call:

The following topic areas for research and invedian are of particular interest to JPL:

= Solar System formation processes, conditions teatl Ito pathways on different evolutionary tracks,
conditions that lead to pre-biotic chemistry

= Theory/modeling of pre-biotic to biotic transitisnith connectivity to experimental verification

= Instrumentation concepts that may provide new nughfor detecting organic material in planetary
environments

= Laboratory demonstrations of new measurement tqaksi that provide sufficient sensitivity and
specificity to be considered as possible pre-cgrsbmstrumentation development

= Laboratory approaches that examine the extremésliftemperature, pressure, salinity, energy-stemvat
....) of cellular replication under conditions germedn our Solar System
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= New approaches that enable verification of biolagignd/or organic material cleanliness for futufe |
detection missions

= Study of chemical processes relevant to the icyrenments found within the Solar System, such abat
outer planet icy satellites, cometary surfaces,iarkde Mars polar domains

= Study of the physical characteristics of water ittest are admixed with known or suspected chemicals
found in the outer solar systems, such as ammomathane, simple alcohols, nitrogen and iigex
etc., and

= Concepts that would advance our understanding @ftténsformation of planetary environments into
biologically habitable zones.

Each of these topic areas has connections to #isting research and development base as welipassentation
in the academic community. In addition to requegstiPL-single university proposals, the proposadl wdl also
encourage proposals involving JPL and dual unittessor dual university departments. Universityediors of
research will be encouraged to exchange with ttminterparts, identify possible areas for triangtdgaming and
collaboration in order to generate broader propos$eit may have a correspondingly larger funditmcation.



