
SEMINAR SERIES

Sonia Hernandez
Mission Design and Navigation Specialist
NASA Jet Propulsion Laboratory

Thursday, October 24th

A B S T R A C T
The two largest planets in our Solar System, Jupiter and Saturn, have mesmerized scientists for centuries.  
There are close to eighty moons orbiting each of these planets, and it is believed that Enceladus, which 
orbits Saturn, and Europa, which orbits Jupiter, have the necessary ingredients to harbor life. After twenty 
years of successful mission operations, the Cassini spacecraft completed its tour around the Saturnian 
system on the most complex gravity assist trajectory ever flown. Cassini plunged into Saturn’s 
atmosphere in September 2017, sending back unique science until the very end. The next flagship 
mission, Europa Clipper, planned to launch in 2023, will tour around the Jovian system and perform close 
gravity assists of Europa. In this talk, I will discuss what it takes to navigate these spacecraft from Earth to 
ensure they stay on their planned course. I will also explore the trajectory design needed to land a probe 
on the surface of Europa and to orbit the unstable dynamics of Enceladus. Additionally, I will discuss 
other mission concepts such as constellation of spacecraft, which can be instrumental in meeting 
scientific requirements as mission complexity increases. 

B I O
Sonia Hernandez forms part of the Mission Design and Navigation section at NASA’s Jet Propulsion Laboratory. 
Prior to joining JPL she completed a M.S. from the University of Maryland in 2009, where she focused on 
cooperative control of autonomous vehicles, and a Ph.D. from The University of Texas at Austin in 2014, where she 
specialized in closed-form solutions for low-thrust trajectory design. During her time at JPL she has worked on the 
Cassini navigation team, ensuring that the spacecraft stayed on its planned trajectory course. Currently she focuses 
on navigation for the Europa Clipper mission, trajectory design for a Europa Lander concept, and is involved in 
small-satellite formation design missions. 
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Navigating Spacecraft Through the Giant Planets (and a Few Other 
Space Mission Ideas…)




