
Abstract: Many moons in the outer solar systems are known to have a subsurface ocean under the ice shell, which may harbor 
extraterrestrial life. The exploration of such “ocean worlds” would be a focus of NASA’s scientific Solar System exploration in 
the coming decades. In particular, Enceladus, a small icy moon of Saturn, is of substantial interest because Cassini found 
active geysers that eject high-speed water jets, which are believed to be originated from the subsurface ocean. This provides a 
unique opportunity for robotic probes to directly sample the ocean water and potentially explore the ocean itself by descending 
into the geyser. To enable such a bold mission, NASA’s Jet Propulsion Laboratory (JPL) is currently developing a snake 
robot called EELS (Exobiology Extant Life Surveyor), which can slither on the surface covered with unconsolidated materials, 
dive into a vertical hole, and deliver science instruments. This talk, intended for both science and engineering audiences, will 
give an overview of the scientific implications of the ocean world explorations as well as JPL’s robotic capabilities for enabling 
the search for life on icy moons, with a particular focus on EELS.
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of the Dragonfly mission to Titan, and is serving multiple roles on the Europa Clipper mission. She previously served as 
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also led the landing site traversability analysis. He is also the PI of the JNEXT EELS project. His research interest is centered 
around the application of robotic autonomy to space exploration, with an emphasis on machine learning applications to 
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Go Red Sox and Hanshin Tigers.
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