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by Stephen James O'Meara

*ve walked across a volcano’s hot lava flow.

Do you think I’'m reckless, maybe even crazy?

Before you answer, let me ask you a question:

If 1 offered you $5,000 — or, say, a full year
without homework — would you dare to do it?

If you answer yes, your decision is crazy.

I know, as best anyone can know, how to
walk across a lava flow. I am a researcher who
has traveled the globe over the last quartercentury
to study and document erupting volcanoes. But
even with that experience, I still wouldn’t walk
across just any active lava flow. There are limits,
and you have to know them. And that knowledge
comes with time and experience. Walking across
hot lava is definitely dangerous. One wrong step
could mean severe injury or death. So, just because
I know how to walk across a field of flowing lava,
doesn’t mean I’d do it on a dare. . .ever.

I’m an extreme scientist. This means that
when I put myself in danger, there is a very good
reason — to advance science or human

understanding. There are other justifiable reasons.
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For example, while studying an eruption of
Hawaii’s Kilauea volcano in 1982, I had to walk
(and leap) across flowing lava to save my life. It
was the first time I had experienced flowing lava
in the field, and I was caught off guard. I was
trapped on the edge of a 15-foot-high cliff between
two lava flows, with a pool of molten rock beneath
me. The only way to escape was to look for places
where the surface of the lava had cooled long
enough to support my weight. In these places, less
than an inch of cooling rock would separate me
from the roughly 1,000 degree F lava below.
How did I know where to walk? Before the
eruption, I had been “educated” — a native
Hawaiian who had walked across hot lava many
times had cautiously explained what to do and
what not to do. I also had gained experience by
experimenting with walking on hot lava before I
found myself in this predicament. It takes serious
education to do extreme science. And education
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[verything about extreme science is serious stuff. It's about risks and the peoplc who

take them.

TR L

for this kind of work means textbook knoWle_dge
and field experience. Becoming proficient in both
requires patience, hard work, and practice.

SCIENTISTS TARING IT TO THE

EXTREME

Everything about extreme science is serious stuff.
It’s about risks and the people who take them. It’s
about courage and responsibility. And it’s about
belief — in acquired knowledge and in your inner
self. Extreme scientists go a step beyond the
requirements of traditional science. They walk a
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fine line between the potential for greatness and what some
might say is madness. Why would anyone sane live under
a glacier? Why would anyone sane get in the water with a
crocodile? Why would anyone sane stand on the lip of an
erupting volcano, dodging football-size lava rocks falling
from the air, just to collect a sample? The reason is the
pursuit of knowledge. . .of truth.

In one branch of my research, for example, my wife,
Donna, and I have been investigating whether the pull of
the Moon’s gravity on Earth affects volcanic eruptions. The
theory is that during times of high tidal stress on erupting
volcanoes, larger-than-normal eruptions or more-frequent
eruptions can occur. The investigation, which began in
earnest in the early 1990s, continues to this day. It requires
traveling the globe with team members to watch how
different volcanoes erupt. If a correlation between lunar
tides and volcanic eruptions exists, the knowledge — when
used in concert with other established monitoring methods —
could help us better predict when an erupting
volcano is likely to be a hazardous event. That
will save countless lives of those living near
the eruption. ;

Extreme scientists are on a mission. They
have spent years studying some aspect of
nature — to the point that the only way to gain
more answers is to go out on a limb — literally
and scientifically. Many extreme scientists
challenge long-held beliefs. They introduce
new and controversial ideas. They are pioneers, braving
the unknown to investigate the unknown, to do what no
one has done before — to take science to new frontiers.

THE CHALLENGE — NOT THE DARE
Extreme scientists challenge themselves by putting their

schoolbook knowledge to the test. For example, you can
read every book and take every course about volcanoes.
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You can study their physics and create theories
about them. But you never will know a volcano
unless you watch one erupt (at a safe distance)
and face the possible danger.

Two of the greatest extreme scientists in the
field of volcanology were Maurice and Katia
Krafft of France. For more than 20 years, they
risked their lives studying and filming the world’s
most dangerous volcanoes. They authored many
books and five films. They also assembled the
largest library on volcanology in the world. Despite

test.

their great knowledge, the husband and wife team
perished in 1991 during a volcanic eruption at
Mount Unzen in Japan. Ironically, just after their
deaths, one of their videos on volcano safety was
used in the Philippines to educate school children
about the imminent dangers of a volcano that had
just erupted there. The Kraffts’ deaths also served
to educate today’s volcano researchers about the
hazards of their work. It set yet another limit on
what is wise to do in volcanic research. It’s not
that the Kraffts did something “reckless” — they
just fell prey to the unknown.

THE REWARDS

Where would we be if no one tried to find out
what lies beyond what we already know? How do
we know what the limits of research are until we’ve
probed them? How do we know what extreme
conditions the human body can endure unless we
endure them? Where would we be if the unknown
always frightened us?

Extreme scientists challenge themselves by ttingtheir schmlbook knowlcdge to the ', 4
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If Benjamin Franklin had been afraid to
experiment with lightning, we might still be reading
by candlelight. Franklin suspected that lightning
was an electrical current in nature. He was curious
to see if he was right. Franklin knew that lightning
was not only powerful but also dangerous; still, he
flew his kite with the metal key. The results of his
experiment paved the way for electricity to benefit
humankind. A spinoff was the lightning rod — a
means to protect people, buildings, and ships from
lightning.

Where would we be if
Marie Curie had been afraid to
experiment with radioactivity?
Anyone who has ever had an X-
ray benefits from her work. Yet
Curie died from a disease
brought on by exposure to the
high level of radiation involved
in her research. Her own words
explain why she went ahead anyway: “Nothing in
life is to be feared. It is only to be understood.”

Extreme science is about adventure, discovery,
and knowledge. It’s about love and sacrifice. It’s
about leaving a legacy that will touch the future.
Extreme scientists, like firefighters, are heroes, not
because they do dangerous things, but because they
put fear aside and do what they believe is right and
just.

“If you would not be forgotten, as soon as you
are dead and rotten,” Benjamin Franklin quipped,
“either write things worth reading, or do things
worth the writing.” Franklin did both. And maybe
someday you will, too.

Be cautious always, but never afraid.
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ive with marine biologists as they:search for

new life forms. Descend deep into an ice gcave

edical researcher collects samples of f
organisms. Travel with mountain climbert
position seismic sensors on Mount Everest. See
astronauts assemble the Space Station and conduct
experiments in orbit.
While few people ever travel on such extreme
expeditions, IMAX film technology lets us share in
these and many more amazing science adventures.
In fact, getting the film footage itself is an extreme
adventure!
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SHOOTING ON LOCATION
Filmmakers will do almost anything for a great
shot. In the IMAX film Everest, codirector David
Breshears scaled the world’s tallest mountain.
While filming Mystery of the Nile, cameraman
Gordon Brown evaded both bullets and a
crocodile.

One time, Producer Alec Lorimore at
MacGillivray Freeman Films wanted to film from
a helicopter above a Navy aircraft carrier. To do
that, he had to become “dunker certified.” This
meant being strapped into a full-size helicopter
mockup and falling 20 feet into a giant swimming
pool. After the mockup sank and flipped upside
down, Lorimore had to find his way out —
blindfolded.

Producer Toni Myers at IMAX Space Litd.
didn’t get to go up in space herself for Space
Station 3-D, The Dream Is Alive, Blue Planet, and
other films. Instead, real astronauts shot the film.
Over a six-month period, they learned to compose
shots, load film inside a black bag. manually focus

and film scenes, and do other tasks.
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“One fantastic advantage in training astronauts to be your
cinematographers and directors is that they’re the best students
and learners in the whole world,” says Myers. “We’re just very
lucky to have such a talented pool of people to make the film.”

THE BIG PICTURE

“From the beginning, when you’re figuring out what the topic
is and what the story is, you always want to be taking advantage
of the IMAX medium,” says Lorimore. IMAX film and
projection technology debuted in 1970, and from the start its
goal has been to put people in the picture. The film is ten times
as large as standard 35-millimeter film, so each frame has ten

times as much visual information.

Projectors run the film at over 336 feet per minute, thanks -

to an incredibly steady film-advance mechanism. The high speed
lets the projector shine very bright light through the film without
burning it. Viewers see images on huge screens up to seven
stories tall. Meanwhile, a powerful multispeaker system
surrounds them with sound.

“The audience is sitting in the picture, and the picture is
brighter and clearer and steadier than its counterpart from a
conventional cinema,” explains Myers. “So you feel you're
really there.” :

Large-format films use big cameras. The standard IMAX
camera weighs 80 pounds, and each 1,000-foot roll of film
weighs another five pounds. The “lightweight” camera carried
on Mount Everest still was 42 pounds, fully loaded. Even in
space, with microgravity, the camera is still bulky — about the
size of a breadbox or microwave oven.

“We're always faced with the challenges of how

we're going to put the camera where we

MRS EE R, S A
AR, MATAE A
BMFE R A, B /R , <
MdE# £z, REBIHAXAZH
AEBAA AR

T AR ER

“ MARTFF f BXBE X A~ H 1Y
BEEARMENER, FRaRE
7540 FHIMAXGX AMAA, ” 55 7]
FE/RUEIE ., IMAX $18 Fme s
AREXF 19708 AHMEH . EH
PRIG LSRR AN A 20
EHEZ ., IR KA@352K
B e i 10 %, AT b L i i )
KN BRI 10 £,

275 TIXAMFRISHEAK
Frteit s B, TOALEERS LARE >
Bh 336 H R R, AR
A3 felE TR AT AE 52 s e it 2
t, BR—H K HIREIIEL,
(E A Wbl AR T HA
7 BRI 4 0 9 WA E1E
S elly, DR K 2 g
A R R A EROR

“WEARATUL B 5 Fr 47 6 B
T, MR L 1% e HL S B ik
HOSE R I SE, TEE, LR

E,7 IR R
Ui, IR S

jor  MEEHHH

want to put it to get the shot we need (0SC Gisting fa ::ee\‘i MHEAN T %
to tell the story,” says Lorimore. oNICe i oV® a{\“‘a\n N5 L
Filmmakers must mount cameras on e ot t can M any K B
aircraft, cables. and other devices so that ab 5? (d\ess KX A
they won’t fall off or create a hazard. one “on\\‘\e pase AR
-stabilized mounts help to get e L of WL L. AR

smooth shots from a helicopter even in high

HER) IMAX $ESHLE 80 1%,



winds. Remote controls let filmmakers pan and

tilt cameras to get just the right shot.

For Coral Reef Adventure, diver Howard
Hall designed a special camera housing for filming
300 feet under water. One of the main camera
systems weighed in at around 250 pounds. But at
large depths, the camera must withstand
tremendous pressure.

Filming in space brings challenges, too.
“Normal” 3-D filming shoots two side-by-side
rolls of film — one for each eye — to produce
depth perception when viewers watch with special
” But for Space Station 3-D, the IMAX
camera had to fit inside a NASA locker. Engineers

“glasses.

devised a way to capture left- and right-eye images
on the same strip of film — but then each roll
lasted only half the usual time.

3-D filming adds other challenges. Moving
the camera during shots heightens the 3-D
sensation. But having something halfway in the
picture at llhe frame’s edge would create an
uncomfortable sensation. And unless the object
closest to the camera is in focus, viewers would

have a huge blob in their faces.
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OF COURSE. . .THE STORY!

The best documentaries tell a compelling story
with characters the audience cares about. To find
them, filmmakers start with careful research and
talk to scientific experts. Journey into Amazing
Caves featured cavers Nancy Aulenbach and Hazel
Barton as they explored caves in remote locations
and extreme environments. Dolphins focused on
marine biologist Kathleen Dudzinski and her
research on dolphin communication in the wild.
Space Station 3-D shared the anticipation and
preflight preparations of
* astronaut Bill Shepherd and his
wife Beth, an astronaut fitness
trainer.

Weriters script scglﬁcnts and
plan scenes to shoot. Along the
way, filmmakers become quasi-
experts themselves. After all, they
need to understand what they’re
filming in order for a movie 1o
make sense.

Of course, it’s hard to
predict everything that will
happen out in the field. “We
always say the scene list is just a
starting point,” Myers says, of
when her team prepares an
astronaut crew to film in space.
Indeed, “If an alien puts his face
in the window, we want it.”

After filming comes
extensive cLIiiing to get the movie
down to 45 minutes or so. Filmmakers pick and
choose carefully to tell the story the best way
possible. For Coral Reef Adventure, Lorimore

says, editing took about two years. Filmmakers
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want to give audiences a unique and thrilling experience.
But they hope viewers take away something more, too.

“What we really want to communicate are the larger,
broader ideas that hopefully will excite the audience and
stimulate them to find out more,” notes Lorimore. “We're
trying to communicate to them the importance of the topic
and how it relates to them and to the world we live in.”

In Mystery of the Nile, for example, audiences see black
pyramids built thousands of years ago by the Kush
civilization in Sudan. The region was once lush rain forest.
Now it is a sandy desert, due in part to the ancient kingdom’s
mining and smelting practices. “One thing I hope that people
get out of the Nile experience is just how fragile life can be
and how much things can change if we don’t pay attention
to what we’re doing,” says Lorimore.

IMAX photography lets people share in the experience
of space travel and other awesome adventures. But, says
Myers, “Never underestimate your own chances of getting
there yourself.” Look at Susan Helms. She felt so inspired
by watching shuttle astronauts in The Dream Is Alive that
she went on to become an astronaut herself and appeared in
Space Station 3-D.

What extreme science adventures might lie ahead in
your future? '
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