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DART, Double Asteroid Redirection Test, will be the �rst mission to demonstrate

and characterize the concept of a kinetic impactor for planetary defense, by impacting

the smaller member of a binary asteroid system Didymos. Results of this mission

will have implications for planetary defense, Near-Earth Object science, and resource

utilization. This research focuses on the heliocentric transfer phase of the mission. The

heliocentric trajectory is evaluated using various objective functions, including a search

for the latest possible escape date, the shortest time-of-�ight, and the maximum impact

energy. Also included in the search is the potential to use Earth gravitational assists,

which proves not to o�er any useful advantages. A new way to assess the trajectory’s

margin for missed thrust is used, which quanti�es the ability of the spacecraft to recover

its mission following unplanned non-thrusting events, such as safe-mode. The baseline

trajectory is shown to be capable of recovering from missed thrust events lasting 14

days using only 1% of its propellant as margin. Finally, we consider contingency

trajectories that attempt to impact Didymos at a subsequent perihelion.
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The second case assesses the ability of the mission to recover while still satisfying the baseline

mission constraints. That is, the arrival state can vary, but is still subject to the same constraints.

This o�ers an improvement in that it is less restrictive. The third case further improves the feasibility

of recovery by reducing some of the arrival constraints. Speci�cally, the maximum solar phase angle

is a driving constraint for the baseline trajectory. The standard and �relaxed� constraints are given

in Table 4.

The results of these two cases are presented in Fig. 10, which uses solid lines to indicate the

results of the standard constraints and dashed lines to indicate the results of the relaxed constraints.

The relaxed constraint case shows a clear bene�t near the end of the mission in that the 0% case is

recoverable with 14 days of missed thrust. The relaxation of the solar phase constraint enables the

trajectory to recover without using additional mass.

Fig. 10 Results for the missed thrust analysis with standard and relaxed impact constraints

(the solid line indicates results for standard constraints and the dotted line indicates results

for relaxed constraints).

The results follow one's intuition, in that each reduction of the constraints results in a higher

recoverable missed thrust duration. Likewise additional margin always meets or exceeds the lower

margin cases. The relative improvement between the cases is given in Figs. 11 and 12, which show
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