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The First Tsukuba International School English Lecture
Title : "What is Science for?"
Speaker: Tokio Kenneth OHSKA, Ph.D.

Today's lecture is titled as "What is Science for?" It is not going to be a very
professional talk. | shall try to convey the feeling that science, especially
fundamental science, is important.

Unfortunately, fundamental science is not really recognized for its great
advantages. And we need your support and understanding, which motivated
today's talk.

The whole story starts from some 65 million years ago when dinosaurs were
walking around. It is fortunate for us all that dinosaurs have extinct.[1 They
were very strong and powerful. Then, why did they disappear?

This has been the big question. However, for a long time, there weren't really a
scientific approach to find out the reason, because there was no witnesses
alive to tell the story.

Many people who dug out dinosaurs said "I found them and | am the specialist.
Now | will tell you why they have disappeared." Well, they may be good
diggers, but they may not be great scientists. There were lots of theories. Some
said the extinction was due to a sort of DNA trouble that might have result two
legs with five heads or something. Or sudden climate change. Or hormone
problems, because of super-market food or something, that terminated their
reproduction. Or, a global disaster like huge volcano eruptions resulted
emission of a lot of carbon dioxide messing up air composition. Theories,
theories, theories!! But, anyhow, no proof! They were only speculations or wild
guesses.

Talking about the proof, fossils are found in strata layers (in Japanese
"chisou").

Here is a drawing of strata layers. Very old fossils, such as Ammonites and so
forth are found in the bottom layers here. And above them comes to the era
when dinosaurs were roaming around. When we come to about 65-66 millions
ago, something must have happened and dinosaurs disappeared. In layers
above then, no dinosaur fossils are found.

Around 20 years ago, an American paleontologist ("koseibutsu-gakusha"),
Walter Alvarez, went to Gubbio valley near Firenze in Italy and get curious
about a dark layer in the cliff which corresponds to the time 65 million years
ago after Cretaceous (Haku-a ki) era and before Tertiary era (3-Joh-ki). It
should be called as CT boundary but there is another era with initial C. Hence
it is called the "KT boundary". He thought there must be something in this dark
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KT boundary layer that would tell the reasons of the extinction. The thickness
of the layer is about 10 centimeters in this picture.

So he and his father, Louis Alvarez, who is a Nobel laureate in Physics get the
KT boundary clay sample analyzed. And then what did they find? It was found
to be very different from clays on the surface of the earth. Well, I'm not going
to say a very scientific detail here. Among the many findings they did, there
was one thing very outstanding, which is Iridium. Surface of the earth contains
Iridium of only 10-millionth of one percent. Very very small amount. But in
this KT boundary layer, they found far more amount of Iridium.

Iridium is a very heavy metal. It is significantly heavier than even gold or iron.
As you see here, density of Iridium is 22.4 while density of gold and iron are
19.3 and 7.9. Just to give you some perceptive, lets think about a soccer ball. A
real soccer ball weighs about 450 grams. If the same size ball is made of water,
it weighs about 5.6 kilograms. Now, Iridium soccer ball weighs 125 kilograms
which is heavier than even me. Because this is a very heavy element, Iridium
must have sank to deep inside of the earth when the earth was very hot and
soft fluid, so that we don't find much Iridium on the surface of the earth. An
eruption of a volcano or something would bring some Iridium to the surface,
but only a little bit. In this Italian place, they found Iridium about 30 times
more than normal. That is very distinctive!

People analyzed KT boundaries found in many other places in the world,
Spain, Holland, or even in ocean bottom. In Spain, they found 450 times
normal amount of Iridium. In Holland 150 times, or at the bottom of pacific
ocean 303 times of normal amount. High Iridium concentration has been
found everywhere as long as it is a KT boundary. So, it is global. Why is this?
Where did the Iridium come from. They searched for the possible
explanations. For example, a huge volcano eruption might be able to bring
some Iridium to the surface, but why could this happen everywhere on the
earth at the same time? This theory is not very persuasive. To make the story
short, in 1980, Walter and Louis Alvarez, and others made an announcement
that they were convinced that Iridium must have come from outside of the
earth. It was published in "Science" volume 208, titled as "Extraterrestrial
Cause for the Cretaceous-Tertiary Extinction” by Louis & Walter Alvarez, Frank
Asaro and Helen V. Michel.

A huge something, meteorite or tiny planet that contained lots of Iridium in its
center, crushed on the earth and Iridium dust would have scattered in the air.
Some dinosaurs mustl] have witnessed a huge object hitting the earth causing
a tremendous explosion, followed by huge earthquakes. The dust storm,
induced volcano eruption and big fire would have followed. When researchers
continued to study for more detail, they found lots of burned and charred
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things in KT boundary, further justifying the story.

The group went through many calculation to estimate how big the impact
could have been to cause this much Iridium scattered all over the earth and
the size of fire that would have produced this much soot in KT boundary layer.
They came up with a scenario; a huge meteorite of approximately 10 km in
diameter hit the earth some 65 millions years ago. It caused a big explosion
which in turn triggered volcano eruptions, earthquakes, fires and everything.
Then shortly after, the earth was surrounded by very thick dust cloud. No day
light but only dark nights. Then plants die, because there was no light. If plants
die, animals die because there is no food. Then the dinosaurs that used to eat
those animals do not get any food either. This would be it. Further calculations
produced more details. The speed of the meteorite hit was approximately 15
kilometers per second or faster. It means 64 thousand kilometers per hour.
Very fast!

And this impact should produce a crater of about 200 kilometers diameter,
which is equal to the distance between Tsukuba and Shizuoka. It is a huge
hole. It was calculated scientifically, it was not a wild guess anymore. For an
example, a meteorite crater in Arizona, in the USA is 1.2 kilometers in diameter
and 130 meters deep. The crater was produced by a meteorite of only
30meters in diameter. Only 30 meters in diameter! It's not very much.

Now we are talking about, instead of 30 meters, 10kilometers in diameter. The
calculation also tells that the speed of the explosion-wind was over 70 meters
per second. A very big typhoon would cause a wind velocity of 30 metes per
second or so.

If you were put in the 30 meter wind velocity, you can not stand up. You could
be blown away. But, it was more than twice the typhoon wind velocity. 70
meters per second!

Estimated magnitude of the earthquake was 12 to 13. This is tremendous!. The
Hanshin-Awaji earthquake had the magnitude of only 7.2. So, 120r13
magnitude actually means that the energy of earthquake was 1 billion times
bigger than the Hanshin-Awaji earthquake!

The energy released would be about 100 megaton TNT equivalent.

Remember a large atomic bomb would have equivalent destruction power of
about 0.25 megaton TNT equivalent. It means that you would be experiencing
400 million atomic bombs in a short time. Tremendous impact!

It was found that approximately 10 % of everything burnable on earth were
burned to produce that much soot we now see. It was not just a small fire. You
see, 10 % of everything on earth was burned! Now you can calculate the
amount of dust in the air.

It's a lot. You probably know that sand-storm from China called "kousa"
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actually reaches Tsukuba in spring time, although it is not so bad. As you can
see, dust travels a long distance even from China to here just by strong west
wind. But when the meteorite hit, well....

The calculation was backed up by evidence so you can not just neglect it. But
people who presented their explanations were not too happy about it. People
may think that a person is a specialist and would know everything about
dinosaur if he or she have dug out a few dinosaurs. And the person would say
"dinosaurs died because of such and such reason".

It is a speculation and not a scientific theory if it is not backed up by valid
proofs.

Now physicists came to the scene and said "This is what must have happened.
We calculate everything and we have evidences. And everything is consistent."
The specialists are now in trouble, because they don't have any evidence to
back them up. So, they were very angry.

Physicists walked into their life, and said you were wrong. Those people now
became very very serious and tried to disprove that Dr. Alvarez' theory was
wrong. Suddenly dinosaur specialist started working hard to find a proof to
say why Alvarez's theory was wrong?" Years of their hard work could not
come up with facts to disprove the scenario, except for one thing. Where is the
crater? The 200-kilometer crater. The BIG HOLE. Where is it?

There are many smaller craters such as the crater in Arizona, but the size is
just something like 30 kilometers and not 200 kilometers!

Then, NASA walked in. They checked pictures they took from Space Shuttles.
They found something. Something which would be a crater of about 200
kilometers in diameter. Until then, there had been many many searches. You
got to look everywhere. The reason they could not find it easily was because it
was not clearly visible. If you go to the moon, there are craters everywhere.
They are clearly visible. But on earth, rain and so forth cause erosion that
scrub and destroy surface. This picture shows a crater in a desert. This picture
shows a crater in Quebec Canada. It's diameter is something like about 20 or
30 kilometers. There actually are many craters if you look for them. But not
the 200-kilometer one. The one NASA finally found was in Mexico. NASA's
picture showed an indiocation of a big circle of about 200kilometers. Here is
the map of Mexico. The crater is near Chicxulub of Yukatan Peninsula. They
studied the area. Study of fossils in the area tells that the crater was created
around 65 million years ago when the area was under the ocean. Further
studies found proofs of tremendous impact shown in crystals. All others like
charred things and burned things were also found. BINGO!!!!

The age is right, and all other things indicated tell that "this is the one". They
found the crater. World now accepted the theory to be correct. Scientists won
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the credit.

Now we know the yellow sand from China can fly thousands of kilometers and
reach Tsukuba. The dust caused by the impact can stay in the air for a long
time. This motivated other calculation in the mean time. Astrophysicists, Dr.
Carl Segan, a very famous person and his colleagues thought that this is
interesting. Those calculations were to estimate how much such dust in the air
would affect the world. Segan's group did their calculations and produced a
publication three years later. Instead of a big meteorite or something hitting
the earth, what if a world-wide nuclear war started. The Hiroshima atomic
bomb was equivalent to only 12 kiloton TNT. But back in 1983, total amount
of nuclear warhead was about 15 million kiloton TNT equivalent. That's lot.
This group calculated the effect through various scenarios. In a case when
missiles can hit target very accurately, then only a very limited amount of
atomic bombs would be used. Or, the war might continue until all the nuclear
warheads were consumed. For the case something like one-third or two-third
of the total atomic bomb reserve were used, they calculated the result such as
the size of the fires and the amount of dust in the air, besides the amount of
radio-active materials in the air.

They calculated how much sunlight would reach the surface of the earth after
the detonation. They calculated this for one week, one month, one year and so
forth after the war. As shown in the graph, we don't get light for along time. It
would be a total darkness, because no light comes through. We would
probably get one millionth of sunlight that would reaches the surface of the
earth.

No light, no vegetables. Air temperature would go very low. Far below freezing
even if it were a summer. Carl Sagan called it a Nuclear Winter. You may think
that you can live on frozen food in the refrigerator. But, remember, there won't
be any electricity. No heat in your house. Actually, you won't need a
refrigerator, as outside is damn cold. Here is an interesting calculation.
Basically it tells you that the surface-temperature of the earth will go down by
20 or 30 degrees.

When an average temperature drops one degree in Canada, it would cause big
trouble in crop production. Now, we are talking 20 to 30 degrees drop. As
soon as nuclear war starts, and the nuclear winter continues for a month or
two, you will then have no food and just about everyone on the earth dies.
There is no winner here.

Everybody disappears. Many people who did not believe this did follow up
calculations to see if it would be true. Many publications titled on biological
consequence of nuclear war appeared. Even the US National Research Counsel
calculated the effect on the atmosphere after the major nuclear-exchange. We

http://www.chinoichiba.com/datas2/eturan.cg...0&img4=0&img5=0&img6=0&img7=0&img8=0&img9=0 (5/14)2006/01/14 1:10:48



"Select Menu"

know we don't like wars! There are many many people who love peace. But
can you stop the war? There have been so many peoples who want to stop the
war forever. But humans unfortunately are not that wise. Regardless of many
meetings of great world leaders who says war must be stopped and peace is
important such and such, we have not seen sure peace yet. Nuclear warheads
never disappeared totally. A country says they keep it, so we keep it.

Suddenly, these scientific works made people to recognize that when a real
nuclear war started, we all die. There won't be any winners. Science with proof
IS persuasive because it is not a speculation or wild guess. Cold war ended.
Gandhi and other great minds of the world, whom I have great respect, put lots
of effort for peace. But the science did the magic to make people think about
the termination of cold war or nuclear warhead reduction.

You see this is how science works.

A study of a soil by scientist such as Dr. Walter Alvarez and others would not
make you to think that it was a great step for peace. There are many many
other examples of science that made the world a better place.

Why is science so effective. Recall the chain of things in this story; started
from biology into physics and astrophysics and suddenly we have what! Why
scientists from various field can develop a big step from one scientific fact is
because scientific fact can be trusted and can be shared with confidence.
Science has a solid foundation.

Science can clearly improve human life in the long run. The first finding of
dinosaur was done around 1800 and many dinosaurs were dug out. It took
almost 200 years for scientists working on it to eventually put a break on
nuclear war. | hope this story made you recognize how science works and how
Important it is. This is the story | wanted to tell you today.

Since we still have a little bit of time left, | have a few extra pictures to show
you.

This picture shows dinosaurs displayed in a museum. But how did they find
out how the dinosaur skin should look like? Some of you would think that they
assumed a similarity between the skin of a dinosaurs and that of lizards. But
where is a proof! Well there is a great museum in NY where we can see a
mummy ("miira") of a dinosaur. This is an amazing thing. You can see the skin
texture attached to the bone. This one was found in Edmonton in Canada.

The explanation is such that this dinosaur was a stupid one. It walked into a
desert and could not find a way to get back. He found no food and died of
starvation. But there were no other dinosaurs around to eat it. The dinosaur
was buried in the sand and totally dried up like a dry-flower.

Because it was so dry, the body did not decompose and kept in good condition
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and became a fossil. | recommend you to visit the museum to see the mummy.
Well, I should say we don't know the color of the skin. The color could be pink
or green or something. We don't know.

Well this is the end of today's message for you. So help scientists, especially in
fundamental science. Fundamental science may not bring you a quick money,
a quick economical boom. But, in a long run, in 20 years or 100 years, science
will surely help world in many ways.
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