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SENDING ROVERS TO MARS

The Grand Canyon Mars’ Nadedi Valles



FIRST, WE NEED TO GET THERE

• Where P = Period in years (How long it 
takes to orbit the sun once.) 

• A = Semi-Major Axis in AU. For a 
circular orbit, A = radius of orbit. 

• For the Earth, A = 1 AU 
• 1 AU = 1.496e+8 kilometers 1 AU

P2 = A3



• For Mars, A = 1.52 AU 
• Therefore, Mars takes 

longer to make one 
orbit. 

• We want to send out 
probe knowing Mars 
will be 180º from Earth 
at time of launch at a 
later time T.

1.52 AU

Point of encounter



• Probe will have its own 
obit. 

• Total distance traveled = 
A(Earth) + A(Mars) 

• A = (A(Earth) + A(Mars))/2 

• Plug this into Kepler’s 
equation to get P(Probe). 

• P(Probe)/2 = amount of 
time in years probe takes 
to get from Earth to Mars. 

• Multiply by 365 to get 
answer in days. This is T.

Point of encounter

Perihelion

Aphelion



• ME = Angle between Mars 
and Earth when probe is 
launched. 

• MDE = Angle Mars has 
travelled while probe is in 
transit.

Point of encounter

MDE

ME

• P(Mars) = 687 days. 

• Therefore, T/687 = 
fraction of Mar’s orbit 
that probe is in transit. 

• MDE = this fraction 
times 360 degrees. 

• ME = 180 - MDE



Angle of Earth
Angle of encounter 

(Angle of Earth + 180) Angle of Mars

Launch date = 
when Angle(Mars) – 
Angle(Earth) = ME

Arrival date = when 
Angle(Earth) – 
Angle(Mars) = ME



NEXT, WE NEED TO KNOW WHERE TO LAND

We want to avoid landing our probe in areas that could damage it or non-navigational. This 
includes: 

• Areas with lots of boulders 

• Sand dunes 

• High elevations 

• Crevices that are hard to get out of 

View the Martian surface at http://www.google.com/mars/. More info can also be found at 
http://mars.nasa.gov/msl/mission/timeline/prelaunch/landingsiteselection/.  Another good 
source is https://trek.nasa.gov/mars/

http://www.google.com/mars/
http://mars.nasa.gov/msl/mission/timeline/prelaunch/landingsiteselection/
https://trek.nasa.gov/mars/


FINALLY, HOW CAN WE LOOK FOR LIFE ON 
MARS?

Sugar CO2



MICROBIAL LIFE VS. CHEMICAL REACTION

• The rate of CO2 production 
differs between microbial 
reactions and chemical 
reactions. 

• We can therefore, distinguish 
between the two.


