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Introduction:  Development of systems and tech-

nologies to provide power and mobility are necessary 
to eventually support a manned mission to Mars, and 
particularly to support a continued presence there.  A 
fission power system, transported (or “towed”) by a 
vehicle, could enable large-scale ground exploration of 
the Martian surface. 

Unlike previous rovers, designed to land in a par-
ticular location and explore the immediate area (~kms 
total travel distance) with very low power levels 
(<1kW), this system would be more on the scale of an 
Earth-based off-highway vehicle.  Instead of traveling 
at speeds <30cm/h, this vehicle would be capable of 
significant distances in relatively short time periods, at 
speeds on the order of 10-50 km/h. 

Traveling at such high speeds, with a fairly large, 
heavy payload, will require power well beyond current 
and past Mars missions.  Where past missions have 
made do with power ~100W, this vehicle would be 
equipped with ~10-100kW just for motive power.  At 
these scales, radioisotope power systems would not be 
practical.  Once into the class of mid-size fission sys-
tems, the effort required to increase science power 
budgets from the 10-100W range to a few kilowatts 
becomes trivial. 

Increasing the amount of power available to 
science activities could allow for activities impractical 
on previous missions—e.g. significant excavation or 
ground penetrating radar.  Development of a fission 
powered system, operated on Mars, provides a number 
of benefits, an overview of which follows. 

Demonstration of Autonomous Maneuvering: 
With communication latencies significantly greater 
than critical feedback times at the desired travel 
speeds, significant use of autonomous navigation 
would be necessary.  Significant public and private-
sector efforts have developed autonomous vehicle sys-
tems for use on Earth.  Although extension to Mars 
might prove trivial (eliminating humans, large animals 
etc.), the continuous operation of such a system with-
out significant Earth-based intervention demonstrates a 
significant technological accomplishment. 

Expeditions on the Martian surface could become 
increasingly complex, as the system proves its capabil-
ities and software is refined.  Eventually, nighttime 
missions, exploration of subsurface features (e.g. can-
yons, caves), and travel during periods without radio 
contact become possible. 

Fewer Launches to Explore Large Areas: Cur-
rent mission architectures effectively require a new 
launch for each new site to be explored.  A high-power 
vehicle architecture would have the resources to move 
from place to place on the Martian surface, and could 
arrive at potentially sensitive sites without the soil dis-
turbances associated with landing a vehicle.  Further, a 
single rover capable of getting to almost anywhere on 
Mars in fairly short time periods would provide a res-
ponsiveness to scientific inquiries not possible when a 
new mission (and travel from Earth) was required to 
explore a new site.   

Arriving via land-based travel would also permit 
examination of past mission artifacts on Mars (e.g. 
Viking, Sojourner).  With more than three decades of 
exposure to the atmosphere, dust, and temperature var-
iations on Mars’s surface, the collection and examina-
tion of materials specimens could provide valuable 
data toward preparing Mars for human habitation. 

Accelerated Testing of Power System Suitable 
for Future Manned Missions: Development of fis-
sion power systems, including power conversion and 
heat rejection technologies, will be continually pena-
lized in manned mission architecture studies because 
they lack significant prototypic operational experience.  
Operation of a mobile reactor system in an unmanned 
application would demonstrate both the feasibility of a 
remotely operated reactor system and its robustness. 

Public Interest in Exploration: One of the chal-
lenges for exploration of Mars, whether backed by 
public or private sector institutions, is maintaining 
public interest in the mission.  The speed of travel 
would provide visually interesting images in real time, 
especially given sufficient power for high data rate 
transmission direct to Earth. 

These travel speeds would demonstrate a sense of 
confidence not seen with previous rovers, and create 
interest in the continued mission not possible with 
near-stationary rovers operated thus far.  Fundamental-
ly, a high-powered rover changes the navigational 
question from “Which side of the crater do we want to 
explore this year?” to “Which feature do we want to 
explore tomorrow?”. 

While not manned, the system would also have the 
potential to recreate some of the superlatives that go 
down in history— not unlike like Magellan’s circum-
navigation or Lindbergh’s non-stop flight across the 
Atlantic Ocean.   
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