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Manned mission
to Red Planet

Exploring for evidence of life beyond Earth – either as part of a NASA
project or a privately financed Mars mission – could be possible by
2012. Advocates of manned missions say all the technologies needed
to send humans to the Red Planet are affordable and available today
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Habitat lander:
Based on $1.3 million Mars Arctic Research Station
(MARS) – the world’s first fully-simulated Mars base – being
built on Devon Island in the Canadian Arctic

1. Low Earth orbit:
Two unmanned spacecraft –
cargo and habitat landers –
assembled in orbit then
sent to Mars

NASA “Design
Reference Mission”

Estimated cost: $55 billion

2. Crew transfer
vehicle (CTV):
Launched 26 months later
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3. Cargo lander
descends to surface

4. Six months later:
Crew arrives, moves to
habitat lander and
descends to surface
of Mars. Transfer vehicle
remains in orbit

5. Return to Earth: After
500-day mission crew blasts

off in ascent vehicle
to rendezvous

with CTV

After six-month return
trip to Earth crew splashes
down in re-entry capsule

Cargo and
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landers

Private  “Mars Direct”
Estimated cost: $20 billion
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Return trip: Because
Mars takes longer than

Earth to circle Sun –
687 days – craft

is launched
when Mars

is ahead
of Earth
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Spacecraft,
launched when
Mars is ahead of
Earth, catches up on
opposite side of sun

Outward trip: Most
fuel-efficient way to Mars

is elliptical path – the
Hohmann transfer –
which utilizes orbital

motion of planets
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Steps to a
self-sustaining
Mars colony:
The planet’s 95% carbon
dioxide atmosphere can be
broken down to produce an
endless supply of oxygen,
water and methane fuel

Step 1: Hydrogen – initially
brought from Earth – reacts
with carbon dioxide to
produce methane
and water Step 2: Water is

electrolyzed to produce
oxygen and hydrogen – which
is recycled to repeat step 1
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