How do you get to Mars?

Mars is the planet orbiting the Sun in an elliptical orbit just outside the orbit of the Earth. See the box for more facts on Mars. If you want to send a space-craft all the way to Mars, first you'll need a fast rocket to escape the pull of Earth's gravity.

Because Mars is farther from the Sun than the Earth, and the time taken by Mars to go around the Sun is nearly twice as long as the time taken by Earth, the two planets come close to each other about every two years. It is easier to send a probe to Mars when we are close to it. In fact, it needs the least amount of rocket fuel and is more cost effective. Even then, the total trip is about 500 million kilometres!

When you launch a space-craft towards Mars, you have to be very careful about time and distance. Not only must Mars be close to Earth during that time, but you must aim the space-craft, not at the present position of Mars, but in the place that Mars will be, when the space-craft gets there! This means that you must know the orbit of Mars very well.

Even if you have calculated everything right, you still need to have thrusters on your space-craft to make course corrections on the way. 

Finally, about 7-8 months later, if all goes well, you will reach Mars. Now you have to manage the difficult landing on Mars. Because of its small gravity and thin atmosphere, it is very difficult to slow down the space-craft.

How do you land on Mars?

In seven minutes to the surface of Mars, the space-craft has to slow down from over 20,000 km/hr down to zero! Hundreds of things have to go just right.

It must hit the atmosphere at just the right angle. It also endures extreme heat from friction as it descends through the atmosphere.

It must open its parachute at just the right time to slow its descent. It must use radar to "ping" the Martian surface to know exactly how high it is.

At exactly the right moment, it must free itself from the parachute and fire eight rocket engines (that thrust upwards) to slow the final descent to prevent damage to the space-craft.

Finally, it drops down, dangling on four cables, lock its wheels in place just before landing and slowly touch the ground. As a last step, it must cut the cables right at the moment of touchdown. After several checks of the rover and its equipment which can take many hours, it is now ready to explore Mars.

Adapted from the videos: Mars in a Minute: How do you get to Mars?

and Mars in a Minute: How do you land on Mars?

from NASA's Jet Propulsion Laboratory.

URL: http://mars.jpl.nasa.gov/msl/multimedia/videos/index.cfm?v=32

URL: http://mars.jpl.nasa.gov/msl/multimedia/videos/index.cfm?v=48

