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    Abstract
In gravity below Earth normal, a person should be able to take higher leaps in running. We asked ten subjects to run on a treadmill in five levels of simulated reduced gravity and optically tracked center of mass kinematics. Subjects consistently reduced ballistic height compared to running in normal gravity. We show that this trend is partially explained by considering maximum vertical speed during the stride (MVS). Energetically optimal gaits should balance energetic costs of ground-contact collisions (favouring lower MVS), and step frequency penalties such as leg swing work (favouring higher MVS, but less so in reduced gravity). Measured MVS scaled with the square root of gravitational acceleration, following energetic optimality predictions and explaining why ballistic height does not increase in lower gravity. While it may seem counterintuitive, using less “bouncy” gaits in reduced gravity is a strategy to reduce energetic costs, to which humans seem extremely sensitive.
Summary Statement As gravity decreases, humans reduce peak vertical speed in running to optimally balance energetic costs of ground-contact collisions and frequent steps, contributing to lower vertical displacement during the non-contact phase.
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