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No fuel. No engines. Just plug into the Sun and go. That was the dream of solar
sailing, so beloved of both scientists and science fiction writers. Trouble is, no
one could make it work. Not any more. The technologies have come of age.
And so has the commercial vision. Enter Paris-based businessman Nersi Razavi.
He’s busy turning his boyhood passion into a concrete vision NASA could envy.
The agency is planning a test launch of a solar sail by 2005. But it'll probably
be beaten by a consortium of European space agencies Razavi has helped
organise. Stuart Clark asked him why the sail has such an unusual name?

Plain sailing

You've called it the Star of Tolerance? What does
the name mean to you?

The United Natlons has a millennium resolution
signed by 150 world leaders that states tolerance is
ane of the six fundamental values essential for peace-
ful international relations. | could have called this pro-
ject some techno name but, instead, the mission's
message has been optimised by calling it the Star
of Tolerance.

Aren't there cheaper and more frultful ways of
promoting harmony between natlons?

The creation of this solar sail is something that should
be done anyway. Calling Tt *Tolerance™ costs next 1o
nothing. Even so, $50 million Is a very small amount
to reach six billion people.

What's the launch schedule of the test solar sall
and how long will it stay In orbit?

We are planning to launch a test sail of 400 square
metres, by the end of next year. This is being
so-financed by the European Space Agency (ESA) and
the German Space Agency (DLR). The flight will last
one morth or less and we will test the deployment sys-
tem and see how bright it is from Earth. We will use
this result to define the dimensions of the final sail,
between 1600 and 3600 square metres. This will be
launched 12 to 14 months |ater. We think the bright-
ness of the second sail will be something like Venus,
which is the brightest celestial object in the sky apart
from the Sun and the Moon. After one to two years in
Earth orbit, it will sail off into space.

What kind of space missions will it do?

There are many missions that only solar sails can do.
They can be useful for tours of asteroids, bringing
samples back from Mars, going to Pluto quickly
and to Mercury. There are also huge technological
spin-offs. In the future, huge deployable structures
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similar to solar sails will directly collect solar energy
from space and down-ink it to Earth.

How will you capture photons fast enough to
propel the sall at speed and over long distances’?
The size of the sail is the key. The bigger it is, the more
photons are caught and the faster you go. MNASA once
estimated that a crewed mission to Mars would need
a solar sail of 5 sguare kilometres. Although the push
at the beginning is slow, it is constant and so the sail
gets accelerated to reach speeds of 320,000 kilo-
metras per hour. To go faster, the Americans are also
now thinking about methods to push solar sails to
other stars using lasers or microwaves.

You've made your reputation building alrships. What
inspired your interest in flight?

As a kid in Tehran, | spent hours walching the night
skies and became fascinated by the vertical dimen-
sion, At 14 or 15, | designed and built remote-
controlled model aeroplanes and joined a civil avia
tion club. | came to the European Business School in
Paris, became interested in airships and wanted to
write my thesis about them. My dean was surprised
and said that | should not promote something that
belongs in @ museum, But | had a feeling that there
were still some interesting uses for airships if
| incorporated modern technology and materials. |
discovered others who shared the same view and we
started the company that became the Alrship Indus-
tries Group. In just a few years the company went from
four people to 450 people on five continents and was
quoted on three stock markets.

So how did you get from alrships to solar salls?

| was at London's City University in the |ate seventies,
interested in airships and their future developments.
In trying to learn about inflatable technology, | came
across the solar sail concept. | imagined that this
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concept could be the future of inflatable tech-
nology in space. Back in Paris, | found other
solar sail fans and promoting the concept
became my hobby, In 1992, after 14 years, the
Airship Industries Group had gone from zero 10
the very top and there was nowhere left to go.
| decided 10 dedicate my energy to the solar sail,

In the 1970s, NASA decided they were too
difficult to make. Solar sailing regattas in
the 1980s also failed. What has changed?
New technology, such as composite materials
to make supporting booms, microelectronics
to make lightweight instruments, sensors and
reaily thin sail material (see "What's in a sail”).

Astronomers were initially opposed to the
plans because of fears that an object as
bright as Venus would poflute the night sky
with light. How did you win them aver?

They now understand that this thing Is not
going to disturb their observations hecause it
will be under the control of the European
Space Agency. They can control its visibility
remotely by turning the sail and coordinating
it with astronomical observations, In addition
| believe that the astranomical community, for
obvious reasons, |s now extremaly interested
in seeing solar sails developed. Star of Toler
ance will be their ally and not the enemy.

How much has the project cost?

Batween 5 million and %6 million so far,
including UNESCO, ESA and DLR investment.
| started the project in 1992 with my own
money. Some good friends also put money
in. Then | got some small financial support
from UNESCO. Mext, in 1996, ESA gave us
technical and financial support, Finally, the
DLR joined the effort. For this year's flight,
the space agencies will allocate another
%5 million. When the second spacecraft is
finally in space and everyone on Earth
can see it, It will have cost less than $50
million in total. | have continued to put in per-
sanal investment and | have private sector
investment too.

How are you going to recoup your investment?
My aim here is not just to make money. This
project is oriented towards education. We can
generate revenue from sponsors and from
licensing the concept Lo Internet companies,
multimedia, motion picture, documeritary and
telecommunications industries, We have also
planned children’s toys containing microchip
receivers. We will broadcast messages from
the solar sail which will be relayed to the toys
in local languages.
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What will you be broadcasting?

The messages will be sponsored by the edu-
cation industry and will be specifically oriented
towards the culture of peace. In our world,
violence has become a profitable commercial
concept, | intend to show that marketing non-
violence can be as profitable as the violence
industry can be. This will be a demonstration
of the “peace industry”.

What about using the sail as an advertising
billboard?

| have turned down a very big cheque from a
commercial advertiser. Although it was very
tempting, accepting it would be the kiss of
death for the concept. | do not want this turned
into a vulgar commercial icon. Star of Toler-
ance will address the whole planet, so we are
obliged to be as responsible as we can be.

But if the launch is a success, won't this
open the door to space-based advertising?
We will be first, why would a company want
to be second? Also, astronomers all over
the world will be upset if this happens. No
company, in my view, would dare to create a
controversy by ruining the night sky. Advertis-
ing in space is for space ethics committees
to decide,

Looking back at the project, what's the
biggest hoop you went through?

The biggest difficulty has been sharing my
vision with others. Although | could ses how
good 3Star of Tolerance would be, others
didn't or they refused to see. Secondly, | was
wvery sorry to have caused confusion with the
astronomers. My intention was to offer the
Star of Tolerance to the astronomical com-
munity so that they could use it to raise pub-
lic interest in outer space,

What will you do next if the launch is
a success?

I think the most exciting idea is to launch an
Earth-Moon solar sail race. Humans are mo-
tivated by competitions and this race would
contribute towards the development of tech-
nology. Imagine if there had been no compe-
tition between Russia and America, perhaps,
America would have never sent men to the
Maon in 1969. So, creating a solar sail race
between nations, which can be viewed through
the Internet, would be a good way to bring it
down to Earth and into people’s homes.

Stuart Clark is a science writer and Director
of Public Astronomy Education at the University
of Hertfardshire [
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