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Unit 7

Cosmic Radiation and Van Allen Belts

Warm-up:

I. Space fravels are excifing. But do people think about the danger

in space — cosmic radiation?

2. Have you ever heard any thing about Van Allan belts?

W hat is cosmic radiation? This question has fascinated and puzzled
scientists for more than half a century. In order to find out more about
the strange rays. pioneer researchers sent up halloons equipped with
instruments such as Geiger counters™' . (1) They found that when the
halloons ascended'™! 1o higher altitudes, the clicking rates of the Geiger
counters increased. This indicated that there were more cosmic ravs at
higher altitudes.

Many scientists hegan to study cosmic radiation. One of them was
James A, Van Allen of the University of lowa, a top-level adviser to the
National Aeronautics and Space Administration. During World War 11 .
Van Allen bad done a great deal of work with miniature! instruments.
After the war he tumed his attention to rockets and high-altitude re-
search. He worked on tiny instruments that could be packed into a
satellite. and waited impatiently for the first U. S, satellite to be
launched.

When Explorer 1 was launched into orbit on January 31, 1958. a
Van Allen instrument package was aboard. Inside the eighteen-pound
payload”™'. Van Allen had placed a Geiger counter tube about the size of
a small cigar. Whenever a cosmic ray passed through the Geiger tube, it
was recorded and translated into a radio signal. Below the orbiting
satellite. a worldwide network of stations picked up the radio signals.

The first reports from the stations gave data that they had obtained

when the satellite was at a low altitude. These reports were close to what
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earlier rochet experiments had led the scientists to expect. A few weeks
later. however. high-altitude data began to come in . When Van Allen
and his co-workers had collected and analyzed it, they were deeply
puzzled. At the very high altitudes reached by the satellite. the Geiger
counter had recorded no cosmic rays.

It seemed unlikelv that anything was wrong with the instruments,
for they worked perfectly at lower altitudes. On the other hand. scien-
tists could not believe that there were no cosmic rays at high altitudes.
(2) Van Allen” s explanation of the mystery was simple. At high alti-
tudes, the counter ran into so many cosmic_rays that it could not cope
with the counting, and “blanked out'*!, " Further experiments with other
types of Geiger counters showed beyond a doubt that Van Allen had
discovered a great zone or belt of radiation round the earth. And so the
temporary death of a Geiger counter gave birth to the most brilliant dis-
covery in space science to date.

The Van Allen belt , as it has been named, circles the earth like a
slight flattened inner tube. 1t begins at an altitude of about 500 miles up
and extends to an altitude of 2. 500 miles above sea level.

Pioneer 11, a U, S, space shot aimed at the moon, enabled Van
Allen and his colleagues to make a second discovery. (3) Although the
satellite fell short of its mark and crashed 1o carth, it went far_enough

into space to send back the_exciting news that there was a second great
in space and extends more than 50. 000 miles from earth.

These radiation belts round the earth are a dangerous barrier during
the first pari of a space flight. They are like invisible reefs'”!. On orbital
flights close to the earth, astronauts must steer clear of them, for re-
peated exposure to such strong radiation would be fatal. On longer
missions. men must either avoid radiation reefs or find a quick route
through them,

Even after a spaceship has passed bevond the reefs and entered
outer space. there is still potential danger from death rays. Just as
sailors must prepare for storms at sea, space travelers have to be cau-
tious of radiation storms that could surround them with a hail of*! deadly
rays.

(4) These radiation storms in the sea of space begin on the sun.

For reasons still unknown, the sun sometimes shoots off great masses of

fiery” gas into space. These “solar flares” do not happen often. There

WORDS AND
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are no advance warnings, however. At any time the sun can send a ra-
diation storm sweeping into space. On short space flights one’ s chances
of being caught in such a storm might not be very great. But when
spacemen set out on lengthy missions such as a three-year trip to Mars
and back, the danger of radiation storms will be much serious.

The radiation from solar llares aitachs the earth as well as space,
but we are protected by our blanket of atmosphere. People on the earth’s
surface are standing at the hottom of an air ocean. for out shield of at-
mosphere is equal to thirty feet of water. It absorbs the cosmic rays and
allows only a very few of the most powerful ones to reach sea level.

The bold men who venture into space will not have this shield.
Spaceships will have to be designed 1o protect space travelers from the
deadly effects of solar flare radiation. This. however, presents a difficult
problem, for every pound of shielding material adds one hundred or more

pounds to the takeoff weight of the space rocket.

e e e ool [ - - T,

Exercise:
I. Check Your Comprehension.

I. To study cosmie rays, early researchers used
a. telescopes b. satellites
c. Geiger counters d. bolloons
2. The air that protects earth from cosmic rays is compared to
a. an inner tube b. a balloon
¢. an ocean d. noue of the above
3. The first reports from Explorer I were
a. puzzling b. as expected
¢. inaccurate d. surprising
4. Van Allan’s explanation of the data obtained from Explorer I was that
a. the instrument had failed
b. there was no radiation in outer space
¢. the instrument could not record excessive radiation
d. the instrument was not advanced enough
5. Pioneer Il enabled scientists to
a. study the moon’s surface b. discover another Van Allen belt

¢. both a and b d. none of the above



IIl. Translate the Underlined Sentences into Chinese.

II. Short Answer Questions.

1.

9

(o8]

How were Van Allen belts discovered?
On whom is the danger from solar flares greatest?

How does the author make comparison between space and ocean?

Teletetat. ﬁig%%%;ﬂ)ig R I R I T S SN I

Fair and softly goes far.

CELE § ¥

Man proposes. God disposes.
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A word once spoken cannot be taken back even by a team of

four horses.
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An honest man doesn "t do anything underhand. -
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Spectators see clearly while the participants are often lost in

the maze.
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Leal heart lied never.
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Never is a long word.
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Hormones" and the Function

Warm-up:

1. Do you have any knowledge about the substances in our body

called hormones?
2. How much do you know about endocrine'*'?

(1} Without regular supplies of some homwones our capacity to
behave would be seriously impaired'*!, without others we would soon
die. (2) Tiny amounts of some hormones can modify our moods and our
actions, our inclination to eat or drink. our aggressiveness or submis-
siveness, and our _reproductive and parental*! hehavior. And hormones
do more than influence adult hehavior. early in life they help 1o deter-
mine the development of bodily form and may even determine an indi-
vidual s behavioral capacities. Later in life the changing outputs of ~ome
endocrine glands'*! and the hody” s changing sensitivity to some hor-
mones are essential aspects of the phenomena of aging.

(3) Communication within the body and the consequent integration
system_up to the beginning of the present century. The emergence of
endocrinology as a separate discipline can probably be traced to the
experiments of Bayliss and Starling on the hormone secretin'”' . This
substance is secreted from cells in the intestinal walls when food enters
the stomach. it travels through the bloodstream and stimulates the pan-
creas'™ 1o literate pancreatic juice, which aids in digestion. By showing
that special cells secrete chemical agents that are conveyed by the
bloodstream and regulate distant target organs or tissues,  (4) Bayliss
and starling demonstrated that chemical integration_can occur without
participation of the nervous system.

“ » . . )
The term hormone ™ was first used with reference to secretin.
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Starling derived the term from the Greek hormon , meaning, “to excite -

or sel in motion . The term  “endocrine” was introduced shortly there-
alter.  “Endocrine” is used to refer to glands that secrete products into
the bloodstream. The term  “endocrine” contrasts with  “exocrine ",
which is applied 1o glands that secrete their products through ducts to the
site of action. Examples of exoerine glomds are the tear glands. the
sweat glands, and the panereas, which secretes panereatie juice through
a duct”! into the intestine. Exocrine glands are also called duct glands.

V\l)”(“ endo('rine glands are ('d”f‘(] (]u('ll(‘s.\.

Exercise:
I. Check Your Comprehension.
1. What is the author’s main purpose in the passage?
a. To explain the specific functions of various hormones.
b. To provide general information about hormones.
¢. To explain how the term “hormone” evolved.

d. To report on experiments in endocrinology.

84

a. Modification of behavior.
b. Sensitivity to hunger and thirst,
¢ Aggressive feelings .
d. Maintenance of blood pressure.
3. The passage supports which of the following conclusions?

a. The human body requires large amounts of most hormones.

Which of the following is NOT mentioned as an effect of hormones?

B . 4 .
b. Synthetic hormones can replace a person’s natural supply of hormones if necessary.

¢. The quantity of hormones produced and their effects on the body are related to a person’s age.

d. The short child of tall parents very likely had a hormone deficiency early in life.

4. It can be inferred from the passage that before the Bayliss and Starling experiments most people

believed that chemical integration occurred only

a. during sleep b. in the endocrine glands

c. under control of the nervous system  d. during strenuous exercise

5. According to the passage, another term for exocrine glands is
a. duct glands b. endocrine glands

¢. ductless glands d. intestinal glands

. Translate the Underlined Sentences into Chinese.



Unit S

The Little People

Warm-up:

I. Why do the Pygmies'""! think that they are “litfle” people of Africa?

2. What do you think of the Pygmies?

Many different tribes live in the Ituri rain forest of Africa, but the
Pygmies are the most unusual. Bands of Pygmies, known as Tiki-Tikis,
are scattered throughout the forest. Most of the men are not much more
than four feet tall. They weigh only about eighty pounds. The women are
even smaller and thinner. But in spite of the fact that they are small,
these people are perfectly formed men and women.

It is an exciting experience to visit a Pygmy encampment'?! for the
first time. Before you go, you must send word ahead that you are com-
ing. Some friendly native or trader must take the message to the Tik-

i-Tikis. (1) Otherwise the whole tribe will vanish_into the depths of the

jungle long before you have come within hailing distance.

The great lturi rain forest seems cut off from the rest of the earth.
There are living, dead, and dying trees on every side. Except where a
clearing has been burned and chopped out, a man may live his whole life
in the Ituri and never see farther than twenty yards.

It takes sharp eyes to discover the almost hidden path to the Pygmy
camp. The path is no wider than a small man’ s foot, and it twists and
turns through a mass of ferns'! and creepers. No sound breaks the si-
lence in this part of the forest. There are no signs of people.

The stranger must walk carefully. What appears to be a twisted
branch may prove to be a deadly snake. A spotted gold patch of sunlight
may be a crouching'*! leopard'*'.

Even the Pygmy camp comes as a surprise. The leafy shelters in

which the little people live are scarcely three feet high. They look so
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miuch like the surrounding undergrowth that they might easily be passed
by. These houses contain no furniture of any sort. The beds are merely
plantain' °! leaves spread out on the carth floor. There are no cooking
pots. food is eaten raw or smoked over a lire. Spears. bows. and arrows
are the only possessions of these people. When the tribe moves o a new
camp there is nothing to carry except these weapons and babies o small
to walk.

The tribes of Tiki-Tikis are constantly moving around. Since they
do not plant or cultivate any food crops. their camps are temporary. and
~o are their dwellings. They seldom sleep in one camp for more than a
few davs. The men are hunters. and the tribes live on what they kill
plus whatever other food they can find in the jungle.

Of all the jungle people. Pyvgmies are the best hunters and the
finest animal trackers. They make their weapons by hand and use them
both for catching meat and for defending themselves. Their marksman-
ship""is truly marvelous.  (2) They can shoot three or four arrows so
rapidly that often the last one leaves the how hefore the first has reached
its mark. If an arron should miss its goal. the impatient little Pyvgmy
may fly into a rage. breaking his arrons and stamping on them. The
arrow the Pyvgmy uses is merely a hard, straight reed with poison on the
tip and two leaves at the other end to steady the flight.

Even the mighty elephant can be caught by these tiny jungle peo-
ple. Sometimes enormous traps are dug and cunningly'! concealed with
branches and leaves.

For small game, the Tiki-Tikis have an unusual way of hunting.
They stretch nets of stout'! fiber through the jungle. Then the women
and children scatter in a wide semicircle and make a great deal of noise.
The noise drives the frightened animals into the net. where they are
quickly killed.

Pygmies can move in the treetops almost as expertly as monkeys.
Often they travel great distances through the branches without touching
the ground. Because of the danger from crocodiles, they stay out of
water and seldom learn 1o swim. Because of this, they have become
expert bridge builders, using vines instead of ropes or cables. (3)
Building a bridge of vines is work that takes great skill.

One of the most surprising facts about these small men and women
is their great appetite.  (4) A Pygmy can consume _a_stalk of sixty ba-

nanas al a single meal, in addition to quantities of meat. After eating,
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he will lie on his hard earth bed and groan in pain all night. But in the
morning. he is ready to eat the same amount of food all over again.

Pygmies like an unusually large amount of salt with their meals.
Since there is almost no salt to be found in the jungle, traders use bars of
salt instead of money when they deal with the Tiki-Tikis.

In spite of a life that would seem very hard 10 most of us, the Ti-
ki-Tikis are almost always good-natured and helpful. Outsiders who have
observed them =ay that they seldom lie, steal, or fight among them-
selves, In their own language —which few other people ever leam to
speak —~they call themselves the Little People. They speak of other
Africans as the Real People.

The Tiki-Tikis interest scientists evervwhere. Unlike their neigh-
bors in the jungle, they have skin of a coppery color like that of the
American Indians. and curly red-brown hair. Some scientists think that
they may be descendants of the first men of Africa; in that case the

Pygmies, not their neighbors, are “the real people. ”

Exercise:
I. Check Your Comprehension.

1. If a friendly visitor did not warn the tribe of his approach they would

a. attack him
b. be surprised by his arrival
¢. not be there when he arrived
d. kill him
2. The story says that the Pygmies_
a. are better hunters than any other jungle peoples
b. eat more than any other jungle peoples
¢. have better “'Ieapons than any other jungle peoples
d. often lie, steal. or fight among themselves
3. Hunting is done by the_ .
a. men of the tribe
b. men and young boys
c¢. men, women, and children
d. both a and b
4. Traders who do business with the Pygmies pay them with

a. bars of salt



h. elephant tusks
. ('()inS an(l pape‘r money
d. bows and arrows
5. The Pygmies probably live by .
a. always thinking of the future
b. an elaborate legal code
¢. taking each day as it comes

d. hunting and growing crops

II. Translate the Underlined Sentences into Chinese.

*

M. Short Answer Questions.
1. What do the Pygmies live by?
2. When a Pygmy tribhe moves, what does it carry along?

3. Why does the Pygmy whose arrows miss the mark become angry?
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Tell all that you know and tell it without reserve.
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Running water does not get stale; a doorhinge is never

worm-eaten.
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A past mistake of one serves as a good lesson to all.
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Repent what’s past. avoid what is to come.
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Poverty of speech is the outward evidence of poverty of mind.
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