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-I-he exploration of Mars has had a long history,
beginning in the late 19th century with the
astronomers Percival Lowell and Giovanni
Schiaparelli, but it was not until the start of the
Space Race in the 1960's that things finally picked
up. More recently, five missions have been launched
to Mars by NASA - and only two were successful.
Looking into the future, there are also plans to send
a human mission to Mars.

We'll be covering all these aspects of Mars
exploration in this section, but first we've prepared
a summary below.

Summary of Mars Exploration

The Astronomers

The very first information we gathered about Mars
came from telescopes, not from interplanetary
probes. Those early planetary scientists made a lot
of claims, but how much did they get right? Find out
by reading on...

Space Race

If there was one thing that could kick off a series of
missions to Mars, it woudl be national pride, and
that was how NASA and the Russians launched
their first interplanetary probes to Mars during the
Space Race. No-one said they had it easy though...

The Viking Missions

The Viking Missions placed two orbiters around
Mars and two landers on its surface without hitch -
a resounding success.

Mars Pathfinder

and the Global Surveyor

Both of these missions were without a doubt the
classic examples of the new NASA policy of Faster,
Better, Cheaper. Of course, you will not have heard
about the failures... Also read about possible future
missions to Mars.

A human mission - Mars Direct

So far, we have only talked about robotic missions
to Mars. But how about a human mission? How
difficult would it be, and how much would one cost?
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The Astronomers

The beginning of Mars exploration kicked off in
1961 with the Russian's launch of their probe Mars
1. However, before 1961 many scientists were able
to theorize about the nature of Mars by using
telescopes.

The astronomer Earl C Silpher who died in 1964
amassed 100,000 photographs of Mars and like
most other scientist of the day firmly believed in
Percival Lowell's vision of Mars - a planet that was
habitable. Their photographs did not confirm
Lowell's eponymous 'canals' but they appeared to
show white polar ice caps growing and shrinking
with the seasons. Scientists believed that Mars was
much like Earth, but simply with less water.

These astronomers were able to discover that Mars
atmosphere was predominantly carbon dioxide, and
that it was much thinner than Earth's through use of
spectrometry and refraction patterns, but beyond
this and the fact that they thought there might be
organic molecules on Mars' surface, solid scientific
details were hard to find. A scientific called the
Space Science Board which advised NASA about
Mars concluded that "the evidence taken as a whole
is suggestive of life on Mars." Not quite spot on
there, really.

Space Race

In the 1960's, the Space Race began and it wasn't
just a race to the Moon. When the Russians
launched their probe Mars 1, the Americans
thought they'd been beaten to it, but Mars 1 lost
contact with Earth mid-way in its journey to Mars
and was not found since then so NASA had a
second change.

A model of the ill-fated Mars 1. Courtesy NSSDC.

Hot on their heels, NASA launched Mariner 3
(named after Mariner 1 and 2 which were sent to
Venus) to Mars in 1962. Unfortunately, it was
crippled during launch and unable to complete its
mission. Fortunately, NASA had constructed a twin
spacecraft - Mariner 4, and three weeks after the
demise of Mariner 3, Mariner 4 was launched
successfully. The race wasn't over yet - NASA
engineers and space tracking picked up a launch
from Baikonur in Russia, and it was a probe going to
Mars called Zond 2.
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Unluckily for the Russians, in a repeat of Mars 1, Subsequently, two more Mariner spacecraft
Zond 2 was lost. Seven months later, Mariner 4 (Mariners 6 and 7) were sent to Mars and arrived
successfully swept past Mars (it didn't enter orbit) only a few days after the first Moon landing in
and took 21 pictures. Those 21 pictures completely 1969, taking a total of 58 pictures and confirming
destroyed all previous theories about Mars - it was what Mariner 4 had already shown. NASA were
covered with craters and looked more like the Moon now determined to place two spacecraft in orbit
than Earth! around Mars so they could study the surface in

more detail - one of these spacecraft, Mariner 8,
was destroyed on launch but Mariner 9 completed
its mission.

i
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The Viking Missions

The Viking missions represented one of the most
successful interplanetary missions staged by NASA
ever - in 1976, a pair of orbiters entered Mars orbit
and released a lander each, both of which landed
perfectly. Details of the orbiters and the

experiments the landers carried out are discussed in
more detail in Detecting ET life  and Rovers

and Landers

Mars Pathfinder
and the Global Surveyor

After an interregnum when NASA was 'lost in space’
with its Voyager Probes and the Space Shuttle,
Mars exploration began in earnest again in the
1990's. NASA proposed a series of Discovery Class
missions costing $150 million each to be sent to
Mars - contrast that with the real-terms cost of
Viking at £3 billion and you'll begin to realise exactly
how cheap - and how difficult - these Discovery
missions would be.

The Mars Pathfinder turned out to be one of those
Discovery missions, costing a total of $250 million.
We all know about the success of the Pathfinder in
touching down in July 4th, 1996 (it is also discussed

We know now that the Mars Observer was followed
: _ : up by the hugely successful and still operational
in greater detail Rovers and Landers, and in our Mars Global Surveyor. The MGS cost a mere $200

interview with Mars Pathfinder Chief Scientist Dr.
Matt Golombek), but we rarely hear about the
failure of the Mars Observer.

million - less than a quarter than that of the Mars
Observer, and yet it still managed to fulfil at least
80% of what the Mars Observer would have done.

One of the last of the old-style interplanetary
probes, Mars Observer cost $900 million, a serious
amount. It was intended to go into orbit around
Mars and collect more data than all previous
missions put together, but just befor e it was about
to go into Mars orbit in 1993, contact was lost
forever.
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Mars Pathfiner and the Global Surveyor were
shining examples of NASA's new policy of 'Faster,
Better, Cheaper,' but that all came crashing down
with the catastrophic failures of the Mars Polar
Lander and the Mars Climate Orbiter in 2000. Both
failures were blamed on simple lack of funding - so
it was back to the drawing boards. NASA had
planned to send a Sample-Return mission to Mars
in 2005, and possibly another orbiter/lander pair in
2003. While the 2003 mission may still go ahead
(read our interview with Dr . Matt Golombek
and Rovers and Landers  for more information),

the Sample-Return mission has been a casualty of
the two failures and is unlikely to take off .

Originally in the 1990's, NASA had a very sketchy
timetable of ever increasingly ambitious unmanned
launches to Mars that would end up in a human
mission, to be launched in 2014. However, this was
scaled back down to a 'continuous robotic presence
on Mars by President Clinton with no assurances as
to whether a human mission would be attempted,
and now that there have been two Mars mission
failures, it still remains to be seen whether NASA
will even be able to keep up this 'continuous robotic
presence’ at all.

A human mission - Mars Direct

In 1989, George Bush commissioned NASA to
produce a report to find out how much a manned
mission to Mars would cost as a part of the newly
formed Space Exploration Initiative. Nine months
later, NASA said that they might be able to send
humans to Mars in maybe 30 to 40 years for,
roughly, $450 billion. Needless to say, NASA'’s plan
was not implemented and unsurprisingly the
Initiative sunk without trace as hundreds of
politicians dreamed of how many votes they could
win using nearly half a trillion dollars spent on more
voter-friendly projects.

Needless to sA\ASA
humans to Mars program
was not implemented and
the entire initiative sunk
without trace

NASA's plan for going to Mars was analogous to a
person staying on a farm for two years, but instead
of using the farm, the person buys all the food he'll
get for that two years before he goes and ignores
the food-making potential of the farm.

First, NASA would build a huge orbital construction
platform. This platform would be magnitudes of
times larger than the International Space Station.
The spacecraft the orbital platform would construct
would go to the Moon, not to Mars. These lunar
spacecraft would haul all the supplies and
equipment necessary to build a massive lunar base.
And then, finally, they would build the ship which
would go to Mars.



Shown on the left is the spaceship which would take
the first men to Mars. This mighty ship is powered
by engines that don't even exist yet. It weighs 1000
tons and has food for two years, and enough fuel to
get to Mars and back and as such, it's been
nicknamed the 'Battlestar Galactica.' As it's name
suggests, it belongs firmly in science fiction.

Back to the farm analogy. Surely it would make for
more sense for a person staying on a farm for two
years to take tools to use on the farm, instead of
buying a whole load of food? This is what the Mars
Direct plan means — it means living off the land.

The problem with NASA's plan was that it lost sight
of the goal, that is, going to Mars. If you want to go
to Mars, you don't need space stations or
moonbases. You can just use rockets. Now, seeing
as the main cost of space travel is getting stuff out
of the earth’s gravity well and into space — since it
takes tens of thousands of pounds just to put a
pound of dirt in orbit — to make getting to Mars
cheaper, you simply cut down on what you launch
into space.

And the large majority of mass which is lifted into
space is fuel. Fuel to get to Mars, and fuel to get
back. The Mars Direct plan halves the amount of
fuel needed to be lifted into space by producing fuel
on the surface of Mars. Technically, it's called in-situ
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resource utilization. It basically involves the mining
of fuel out of the Martian atmosphere, and it's been
proven to work.

For comparison to the
Mars Direct cost of $20
billion, a single new
aircraft carrier costs $8
billion

More money is saved by building a launch vehicle
that is based on off-the-shelf components. If you
wanted to build this spacecraft, you could literally
do it now by ordering existing parts from
manufacturers. This way, money doesn’'t have to be
spent researching costly new propulsion methods.

Lastly, the Mars Dir ect plan allows the first men on
Mars to stay for about five hundred days, opposed
the NASA's stay of four weeks. The cost of Mars
Direct? Over twenty times less than the previous
one, no more than $20 billion. That's certainly a lot
more affordable. To put it into perspective, the US
military is planning on building a new range of
aircraft carriers. They would cost about $8 billion
each. It doesn’'t seem so much now, does it?
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How the Mars Direct mission sequence will proceed. In the first year , an unmanned habitat, an ERV
and an MAV is sent to Mars. In the third year and each proceeding double-year after that, all those
are sent again and a manned mission. Courtesy Mars Society .

The Mars Direct plan, however, wasn’t made to be a year five, three things happen. The first men on

one-off. After the $20 billion is spent on developing Mars come home on their pre-fuelled ERYV, four
hardware, each individual mission to Mars would more people go to Mars and another ERV is sent.
cost $2 billion, the cost of a B-2 bomber. So every two years, two rockets are launched, one

containing four men, the other containing an Earth
Return Vehicle to be used by the men going in
So, in year one of the plan, a rocket sends an another two years, and four people come back on
unmanned ‘Earth Return Vehicle’ to Mars. When it their ERV.
gets there, it starts making fuel. In year three, a
rocket sends a habitation module with four people
on board to Mars, and stay there for 500 days.
Simultaneously, another ERV is sent to Mars. In



