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Conceptual image of the NASA Terrestrial Planet Finder
Courtesy NASA/JPL

In 'Planet
Finders' we

looked at the
current state of
extra-solar planet
detection (finding
planets outside our
solar system); so far, only
very large gas giant planets
have been found, due to the limits
of the technology we're using to look
for them.

In the next few years, several projects are coming to
fruition so that we'll be able to find much smaller planets
that are Earth-sized and so will have more chances of harbouring
life. These include NASA's Terrestrial Planet Finder (TPF), the Space
Interferometry Mission and the ESA Darwin Planet Finder IRSI (InfraRed Space
Interferometer) mission.

Dr. Alan Penny

Dr. Alan Perry is currently working at the Space Science Department
at the Rutherford Appleton Laboratories in the United Kingdom. He is
also a member of the ESA Science Advisory Group for the Darwin ISRI
mission and has conducted extensive research on extra-solar planet
characterization.

Adrian Hon spoke to Dr. Alan Penny for this interview.
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Astrobiology:  How is the Darwin mission different from the NASA Space Interferometry Mission and the
Terrestrial Planet Finder?

Dr. Penny: There are a number of ground and space based missions looking for planets around stars, and
even with the development of missions such as Darwin and the TPF (Terrestrial Planet Finder), they'l
continue to operate. However, they only provide limited information. Improved missions such as the French
coro-interferometry will look for planets about twice the size of Earth, by looking for when the planet travels
in front of its star and blocks some of the light out. There are also proposal for more advanced versions of
the coro-interferometer but the present version is slated to launch in 2003.

Shown on the left is a conceptual graphic of
the Darwin mission. Consisting of 6 separate
telescopes either on a fixed structure or on
individual spacecraft flying in tight formation,
by combining and analyzing their collective
inputs, they can have the effective resolving
power of a much larger telescope.

Such high resolving power is required to
distinguish relatively tiny planets from the stars
they orbit - the star will be at least one million
times brighter than the planet, all but
drowning them out.

Not only is a large telescope required, but also, due to the minute quantities of dust in the
inner solar system, the Darwin will have to fly between Mars and Jupiter, where the dust
doesn't extend.

The Darwin won't just be able to look for planets - it will also be able to operate as a
normal space telescope, like the Hubble. Image courtesy of Rutherford Appleton Laboratory.

The Space Interferometry Mission is also aimed at finding planets. It will do this by watching how the light
from stars varies as it orbits around the Earth and moves closer then further away from the star. The SIM
will be able to detect planets of 4 or 5 Earth masses. Darwin, and its NASA equivalent, the TPF are very
similar. They'll be able to take actual pictures of planets, and look at the spectra of planets down to Earth
Size.
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Astrobiology:  How much information will
the Darwin mission be able to gather about
terrestrial planets around other suns?

Dr. Penny: The Darwin mission will be able
to measure the size, temperature and orbit of
any planets it discovers. More detailed
information would include finding out if there
was any water, CO2 or ozone in the
atmosphere of the planet. It won't be able to
record the exact amounts of these
atmospheric constituents, since it can only
examine the strong spectral lines of those
gases, that is, their presence, not their
abundance.

A conceptual design of the NASA
Terrestrial Planet Finder (TPF). Courtesy
NASA/JPL.

Since it's cheaper to build 6 small
spacecraft rather than one large spacecraft,
it's likely that the TPF will also use the
‘formation flying' idea as well as Darwin.
Similarities such as these make it possible
that the two missions may merge.
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Astrobiology:  So will that information be able to tell if
there is any life on those planets?

Dr. Penny: Yes. Ozone (an atmospheric gas, O3) can
only be sustained in an atmosphere which is composed of
over 10% oxygen, and such large amounts of oxygen can
only be sustained by the constant production of oxygen.
So far, we only know of one process that can constantly
produce oxygen, and that's life.

Astrobiology: ~ What would the chances of finding life on
other planets be?

Dr. Penny: It's not really known. That's part of
excitement of the Darwin mission - our present
understanding of planetary formation is limited, but
according to what little we know, we should really expect
terrestrial mass planets around most single stars. This
theory is based on reasonably good physics that seem to
make sense. If you had an Earth-sized the right distance
from the sun and water and ozone in the atmosphere, it's
a good bet that there could be life.

Of course, there's no way to estimate the numerical
probability of finding life as yet.

Astrobiology: ~ What kind of limits are there to
examining terrestrial planets around other stars?

Dr. Penny: There are no limits. In 2012, the Darwin and
NASA's TPF are expected to launch. They're both very
similar missions, and they'll both be looking at the closest
stars to Earth. Around those stars, they'll be able to find
planets that are as small as half the Earth's mass. Darwin
and TPF will be looking at the 200 nearest stars. In fact,
they're so similar the two missions might merge.
Astrobiology: s it likely the two missions will merge?
Dr. Penny: That's to be decided. The Darwin is on the
ESA's list of approved missions. NASA have put the TPF
in the same situation, it's approved as well. The TPF has a
2012 launch date. Darwin is currently a part of
programme of ESA missions - at the moment, the ESA
has yet to determine order of those missions. There's
competition between two or three missions for the 2012
launch slot. However, there's no doubt that the Darwin
will definitely go ahead even if it doesn't take off in 2012.
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Astrobiology:  Roughly how much would it cost?
Dr. Penny: About the same as your standard ESA
large mission - around 550 million Euros. If the TPF
and Darwin were to merge, we'd build a mission
twice as large. And, of course, at twice the cost.

Astronomy has a
tendency of making
long term benefits to
the world.

Astrobiology:  What would you say to people who
ask what the point of the Darwin mission is?

Dr. Penny: Darwin is based around the new
science of astrobiology - finding life, seeing how it
could survive and where it might survive. This
means that Darwin wouldn't just benefit
astronomers and physicists, it would also be
feeding information into the field of biology.
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Like all astronomy, it will have a number of uses. It
will have purely practical value - in the past, Isaac
Newton based his theories of gravity and how the
world worked on observing the planets - on
astronomy. All of physics and science could be said
to be based on astronomy. Navigation on ships was
based on astronomy, by looking at the stars.

Astronomy has a tendency of making long term
benefits to the world. It's a good science to get
people interested in science in the first place. If a
country wants population that can cope in this new
technological era, it won't only need scientists but
also people who are interested and knowledgeable
in science. Darwin has the potential to be very
inspiring to people in this way. And of course,
astronomy's value to society will naturally turn into
practical values.



