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A B S T R A C T
   Getting to the Moon and Mars are full of wicked hard technical problems. One of the many challenges is the 
difficult astrodynamics problems that must be overcome. This presentation will provide an overview of many of 
of these challenges related to space flight trajectory design, trajectory optimization, relative motion and 
proximity operations, attitude dynamics and control, entry, descent, landing and return. We will begin with 
some historical perspective, such as how we got to the Moon in the 1960s, and how we have gotten to Mars in 
the years since. New technologies, such as electric propulsion, autonomy and computing capabilities have 
changed what we can do, and have led us to new applications for traditional astrodynamics methods that can 
be applied to this endeavor. In addition to flights to the Moon and Mars, other destinations such as libration 
points and Martian moons and their unique challenges will be discussed.

B I O
   Dr. David Spencer is a Professor in the Department of Aerospace Engineering. His research areas include: 
spacecraft dynamics and controls, trajectory optimization, space systems engineering, and theoretical and 
applied astrodynamics.
   From 1985 to 1990, he was a Member of the Technical Staff in the Astrodynamics Department at The Aerospace 
Corporation in Los Angeles. He worked for the Air Force Research Laboratory (and its predecessor, the Air Force 
Phillips Laboratory), Kirtland AFB, New Mexico from 1991 to 1999 in various positions in the Space Vehicles 
Directorate including program manager, deputy branch chief, and branch technical advisor. He joined the faculty 
at Penn State in August, 1999. He is a Fellow of the American Astronautical Society (AAS), an Associate Fellow of 
the American Institute of Aeronautics and Astronautics (AIAA), an Associate Editor for the AIAA Journal of 
Spacecraft and Rockets and is a member of the AIAA Astrodynamics Technical Committee. He is currently the 
Vice President, Technical for the AAS. He is a Full Member of the International Academy of Astronautics (IAA), a 
member of the IAA Space Debris Committee, and is a member of the International Astronautical Federation’s 
Space Education and Outreach Committee. Previously, he was a member of the AAS Space Flight Mechanics 
Technical Committee and is a former Vice President - Publications for the AAS.
   Dr. Spencer received a B.S. in Mechanical Engineering from the University of Kentucky, an M.S. in Aeronautics 
and Astronautics from Purdue University, an M.B.A. from Penn State, and a Ph.D. in Aerospace Engineering 
Sciences from the University of Colorado at Boulder.

Please join us for refreshments before the seminar, at 3:00pm in the Aero Cafe (225 Hammond).

3:20-4:20 pm | 220 Hammond Building

Wicked Hard Astrodynamics Problems for Moon/Mars 
Exploration Missions




