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Lesson One
Science and Technology in the News

() How Many Planets Might There Be in the Solar System?

On May 30,1991, American astronomer Allen Sterne proposed a theory at a symposium
sponsored by the American Astronomical Society that in the solar system there ‘might be
about 1, 000 planets.

This theory came out after a computer simulation was made to analyze several puzzling
questions about celestial bodies in the solar system. The questions are:

(a) Why do the Pluto, the smallest planet of the solar system. and its satellite, Charon.
orbit on the rim of the solar system, while other planets all are enormous planets?

(b) Why does the largest satellite of the solar system—Neptune's satellite-] revolve
around the Neptune in an opposite direction?

(¢) Why does Uranus spin tilting on one side like a toppling top while others all rotate
around an upright or nearly upright axis? '

Astronomers explain their perversion like these: The Uranus was hit and tumbled over
in a collision: the Neptune's satellite-1 had originally been a passerby celestial body and then
happened to be captired by the Neptune; the Pluto and its satellite probably originated some-
where in the solar system and finally stayed where they are after they collided with each oth-
er.

But Sterne said the possibility of simultaneous occurrence of these three events was very
slim. He speculated that besides the 9 planets as we know them, there might be unnumbered
planets each with the size of the Pluto in the primitive solar system about 5 billion years ago
when the solar system formed. They remain circling the sun somewhere beyond the known
boundary of the solar system. Why they stay so far away from the sun is that they are re-
pelled by the large planets.

Sterne said they are beyond our observation using the present telescopes. He predicted
that the spacial irx/fgared telescope which is to be deployed in space by the end of 1990s will be

able to detect such planets as many as some dozens.



(2) An Astronomic Prodigy in the 20th Century

On July 11, 1991. a total solar eclipse occurs, which is one astronomic prodigy in the 20th
century. The eclipse lasts 7 minutes, starting from Hawalii, passing the Pacific. Mexico, Cen-
tral America and ending at Columbia and Brazil, covering a zone as long as 10, 000 kilometers
and as wide as 250 kilometers.

Three billion people watch that eclipse through live telecast while 220 million witness it
in that region.

This “century eclipse” has aroused intense interest among scientists and tourists, as it is
a very rare chance in a century. According to experts, solar and lunar eclipses may occur at
least 7 times a year, and every 18 months there may be a solar eclipse, but most of them are
partial eclipse. At a certain place on earth, a solar eclipse can be observed every 200 years.
Astronomers say, by 2132, in the region where this solar eclipse is now observed. no other e-
clipse can be seen.

The best place where people observe this eclipse is Lower California, Mexico, which now
becomes a hot spot attracting scientists and tourists. All hotel rooms have already been
booked up there. As estimated, 50 million dollars will be brought in on that single day. Mexi-
co authorities have arranged 10. 000 policemen on duty to insure tourists security. Other
tourist agencies too benefit from that eclipse. In Hawaii, a first full-house record in many
years is now achieved. Costa Rican government decided to increase their fees for trips around
the Pacific region to 100 dollars. Many companies take the adv;mtage of the eclipse. Some
provide filters at 3 dollars each and T-shirts with the magiclike word Eclipse and patterns de-
picting the shadowed sun. This eclipse has been blurbed in many countries in that zone. In
Salvado and Honduras. authorities decided that all schoolchildren are allowed to have a day
off to watch the eclipse.

As a contrast, in some backward regions of these countries, residents, especially those of
American Indian minority, hold superstitious belief in eclipse. In Mexico, people highly wor-
ship the sun and the moon as the supreme diﬂ'm'ty‘ They think rr}ishaps will befall them once
the sun disappears. American Indian tribes strike iron plates and wooden items on that day in
the hope of driving devils away. Pregnant women stay home lest their babies suffer misfor-
tune. Some Brazilian witches declare that the eclipse will have adyetse influence on political
decisions made on that day. To confirm their claim, they point to the Gulf war that broke out
soon after a lunar eclipse. While these fantastic beliefs and practices are surely absurd. one
phenomenon is certain: Creatures will be affected by an eclipse to some extent. Scientists say
that atmospheric temperature will drop even by 20 degrees Celsius during an eclipse and
some animals in deep sleep will awake several minutes after the sun re-appears and their bio-

logical clock will run in confusion.



(3) Attracting Fish to A Spawning Field Using Scents

The fish have a remarkable aptitude:a fish captured and set free to another spot either
upstream or downstream will return to the original place where it lived. This phenomenon is
called “home sense”.

It is believed that this aptitude is because of the fish’reaction to the unique scent that ex-
ists in the water where they live. The salmon shows this aptitude in the most unusual way.
Every adult salmon will return to its home river when it spawns several years after it left the
river. No fault has been observed. Now a question arises: Is it possible to attract the salmons
to spawn in a fish farm where their eggs will be protected and the adult fish can be added to
the catch after they spawn and then die?

If the baby fish can memorize the scent of a synthetic matter called "marin” spread in
the water, then after several years living in sea. they will return to a river specially arranged
to have a thin scent of marin and spawn, although this river is not the original one where they
were born. The key point is that the water there must release a scent like that in the home
river.

Some scientists from the Moscow University, Academy of Science of the U.S.S. R. and
Ministry of Fishery have achieved some hopeful results in this experiment. They inspected
the sensitivity of some carp to the scent of very thin marin and found out in a series of com-
plicated electro-physiological tests that the minimum concentration of marin needed is less
than several one-hundredths of a milligram dissolved in a liter of water. As the scent of that
marin is enough to override the natural “home scent”, it is possible to use marin as a means
for directing migration of fish, resulting in increase of their population and catch of some pre-

cious fish.

(4) The Miraculous Membrane

To your surprise, a piece of mefr}brane as thin as 0.1 mm can be miraculously useful in
scientific research, medical treatment, environmental engineering and even food-processing in-
dustry.

In hospitals, a new type of membrane is now tested as an artificial skin spread on burns
with remarkable results: The membrane has caused very little rejecting reaction and infec-
tion. This type of membrane will soon become a commercially available product.

In desalifiation of sea water to make drinkable water, membrane will play a bet - role
than the conventional method of evaporation. The new method is based on inversive

of the membrane. Compared with the conventional method, membrane saves ele-
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50% and the investment is less, too, It is hopeful to solve the problem of water shortage by
using membrane. Membrane can be used to improve food composition. For example, wine
made from grape juice is not sweet enough and sugar is thus added in the ferment process.
Membrane can help condense the juice by removing water contained in it. As a result, the pro-
cess of adding sugar can be dispensed with and its taste improved. Membrane can also be used
to make low-salt sauces, purify fruit juice and remove unwanted colors and scents from lig-
uids.

Some membranes can produce photosynthesis or present photosensitivity or taste-sensi-
tive effect, which means a new area in molecular bionics,

The basic material of this type of membrane is high polymers. for example, polycarbon-
ate. Other ingredients are added to produce special effects. For example. antibiotic is an extra
composition of those membranes used as artificial skin or made into a tiny capsule to be put
in 2 wound. which. being sensitive to the temperature in the wound. will release proper
amount of medicine when the temperature increases due to infection and thus produces dy-

pamic remedial effect.

(5) A New Generation of Supercomputers

A computer component called Multiple Array Processors System (MAPS) is now under
final test before it is used to construct a new supercomputer that will enable scientists to un-
derstand the subatomic structure.

This component is an array made of 660 microprocessors, each of which as small as a fin-
gernail can operate several hundred times faster than a standard microcomputer. Constructed
with such arrays, the new supercomputer can function some dozen times better than any ex-
isting supercomputer. With this supercomputer. scientists believe they can verify a hypothesis
about the characteristics of the fundamental particle called Quark. Now at least 5 groups of
scientists in the U. S.. Italy and Japan are competing in making such a computer which. as
scientists expect, can provide strong arguments to verify or negative some basic hypotheses in
modern physics. Based on a technique called parallel operation. this supercomputer divides the
entire task into several hundred small tasks and assigns each to a component microprocessor.
resulting in dramatically high working speed. It can perform billion floating-point
arithmatic operations per second. much faster than any existing supercoﬁ?ﬁuter. whose speeds
range from 3 billion to 5 billion operations per second. Scientists believe what they create is

the fastest computer in the world.



(6) A New Prosthetic Matérial

A new prosthetic material is now bringing great changes to prosthetic surgery. The pros-
thetic material will gradually disapear after it is implanted into the human body:but there is
no vacancy left; instead. it is replaced by cells and tissues produced by the body itself. This
prosthetic material causes little after-effect rejecting alien objects. As a contrast, 50% of
women who have received implanted artificial mammas made of silicon ketone will have to
suffer another operation because a fibrillate shell as hard as wood forms around the prosthe-
sis.

Two French doctors thought coral. having a porous structure, can be used in prosthetic
surgety to repair broken bones. as its structure is similar to that of the vertebra and it thus
can provide a special interface between prosthetic materials and human bones. The cells of
the broken bone can metabolize to develop new tissues and eat off the implanted coral materi-
al. This process may take several months or several years. resulting in a new bone. for exam-
ple, a piece of thighbone as long as 20 centimeters.

But only 5 out of 2, 500 species of coral can be used as prosthetic material. Besides. as
coral’s strength is rather low. it cannot be used to repair those bones that sustain heavy bur-

den. That it takes several years to form a new bone is another disadvantage.

(7) Sex-reversal Done on A Mouse

Biologists at the National Medical Research Institute. London. have reversed the sex of a
fernale mouse embryo by genetic engineering. Their method involves implanting a single gene
from the Y chromosome of male mice into fertilised mouse eggs that carry two X chromo-
somes, the usual complement for females.

The researchers stress that they have no intention of applying the technique to humans.
The experiments were done to prove a scientific point. Many biologists believe that a single
gene is in control; the Sry is the "“testes-determining factor” . But without direct evidence of
the gene's involvement in sex determination. the researchers refrained from calling it the
testes-determining factor. The sex-reversal experiments are done to clear up the whole issue
of whether Sry determines sex.

To get their sex-reversed embryos. the researchers injected DNA containing the Sry gene
into hundreds of eggs. As is usual in such experiments, only a fraction of the eggs incorporat-
ed the DNA into their own genetic material, so the researchers obtained only a handful of
“transgenic” embryos. Of these, three were sex-reversed, and one sex-reversed mouse was

born. This mouse, like all males born with two or more X chromosomes, was sterile. Most fe-
. 5 *®



male embryos carrying the Sry gene developed as perfectly normal females. *“Why the gene

doesn’t work in all cases?” The researchers say that they don’t know yet.

(Adapted from Reference News, 1991)
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reverse
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vt. R BHER
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genetic engineering

.endzi'niorin] n. @ELRE

[ri'vais]

[ d3i'netik

implant [im'plarnt] n. vt. B4
chromosome ['kromaesam] n.¥efE{k
fertilise ['fortilaiz] vt. {524

stress [stres| vt. #&if
gene [d3in] n. XA



testes ['testis] n. 8 fraction [Yrekfon] n. /&5
refrain (from) [ri'frein] vi. {04, & 1k, incorporate [in'kapareit] vt. 454,43,
Wk, fERE
issue [lisjur] n. Q. F4H. FiL A transgenic [ traens'dzinik] a. ¥ HEEH
DNA [EZEZE sterile {'sterail] a. ABH
Comprehension Questions
1. What abnormal phenomena have been observed in the solar system?
2. What does the computer simulation suggest about those puzzling questions concern-
ing celetial bodies in the solar system?
3. What an astronomic prodigy became the source of excitement in science and business

and among schoolchildren?

4. What is the phenomenon called “*home sense” observed in some species of fish?

(4]

@w oo N,

. What experiments have been done to make use of "home sense” in a hope of increas-

ing fishery catch?

. What miraculous effects can some membranes produce?Cite 5 examples.
. What is the architecture of the new generation supercomputers?

. What do scientists expect the supercomputers to do?

. What is special in the newly developed prosthetic materials?

10.
11.

What is the major problem in prosthetic surgery?
What have the British biologists done in their recent experiments?Explain its signifi-

cance.



Lesson Two
Trend of High-Technology in the 1990s

A new round of competition in high technology area among developed countries turns in-
tense. Experts predict rapid development in electronics and information processing technique,
biological engineering. space exploration and exploitation of energy resources during the
1990s.

(1) Electronics and information processing technique will continue to play a key role in
every field. In 1990s, the highlight will focus on Large Scale Integrated Circuits (LSIC). com-
puters. robots, communication, and high- resolutlorL_tgle\wEETl

LSIC. Today. 1-million-bit. 4-million-bit memory chips have been popular: 16-million-bit
chips are under way. Japanese companies like National and Hitachi declared early this year
that they had succeeded in producing 64-million-bit chips. Experts predict that by 2000, Dy-
namic Random Access Memory (DRAM) with 100 million bits will be mass-produced. In
those circuits. the width of stripes is only 0. 2 micrometer. Meanwhile. 1000-million-bit ROM

(Read Only Mernory) chip@ can be made. Besides. great progress will be achieved in optical

e ittt

Comrs. The so-called flfth generatlon computers will come into being. They will be
supercomputers based on parallel operations. Their working speed is dramatically high and
they can process simultaneously huge amount of information. The Japanese declared that
their research project on the sixth generation computers would begin in April. 1992 and
would last 10 years. the largest project in Japanese history. This type of computers is expect-
ed to be able to mimic human mental process, speak and understand human language and
learn (to increase the knowledge storage). that is to say, an intelligent computer.

Robetics. The population of robots will grow and they will take over a great portion of
labor in factories and on farms. They resemble human beings in that they have arms, legs,
eyes and ears. But more importan{t than all, they have certain intelligence. Robots that under-
stand and speak human language can be controlled with verbal commands. and they respond
in simple words. Bionic robots \}4ill come in 1990s. M. I. T. has created a robot resembling an
insect. On its legs, microproceéisors and sensors are installed to detect obstacles in a haz-
ardous environment where theyfr are expected to take difficult jobs. for example, space explo-
ration. mining, underwater proﬂung handling nuclear wastes.

Communication. Digital teqlhmque microwave. laser, fibre optics. and satellites will be in-
. 9 .



tegrated into a worldwide communication system including telephones, video-telephones.
telex, teletext, television and data transmission.

Communication networks will expand to provide convenient services. For example, peo-
ple can use video-telephones to do shopping at home, examining the goods displayed on the
screen. An average family might install a miniature satellite ground station at home to receive
24-hour worldwide telecast.

High-resolution television. Based on digital techniques, high-resolution television pro-
vides high quality pictures and multiple channel display and other unusual performances. In
1990s. high-resolution television will become popular, a main product that renders all existing
television sets obsolete.

Compatible with other digital equipment, high-resolution television will be integrated in-

to any information processing system as an excellent display unit, even at home.

(2) Biologic engineering provides various means to create new strains of crop, poultry
and livestock with remarkable advantages. For example, in the Philippines, scientists have
created the superpaddy that is disease-resistant and has strong stalk and big ear. Australian
scientists succeeded in implanting nodule bacteria to wheat, which means a great deal of ni-
trogenous fertilizer saved. Crops with high efficiency of photosynthesis can yield higher out-
put per unit area. Improving quality of plant products by increasing the contents of some nu-
tritions, especially protein, is one goal of genetic breeding.

Biological engineering can also multiply seedlings and saplings on a large scale by culti-
vating tissues taken from plants in an automatic nursery.

Biological pesticide means cultivating natural killers of harmful insects or making them
sterile. Insects such as the ladybug are instinctive killers of harmful insects like the aphid.
Certain virus, germs, larva of some insects parasite on some harmful insects are effective, safe
and economic pesticide.

With all these biological engineering techniques developed in the 1990s we can expect
steady. bumper harvests from agirculture, forestry, animal husbandry. poultry farms and fish-
ery, and the world can be relieved from the constant threat of famine.

Genetics will be a focus of medical study. Human genes will be thoroughly studied and
examined. Knowledge accumulated about genes will help disclose the secret of life and evolve-
ment of creatures, and the mechanism of heredity, mechanism of growth, mechanism of immu-
nity. With achievements made in these areas, experts predi¢t that some diseases which used to
be incurable, such as AIDS, cancer, and hereditary diseases, can be cured with newly devel-
oped medicines.

Microbes produce enzyme that can be used in industriai\ production as catalyst. For ex-
ample, methane oxidative microbe can be used as oxidative catalyst. It can also eliminate gas
in mines. ,

Microbes are bred to decompose wastes and pollutants anid turn them into useful matter.
or fuel, or feed. During the 1990s, microbe processing technicjues will become pragmatically
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useful in environmental protection and chemical production. For example. petroleum industry
relies more on biological enzyme than on traditional chemical catalysts. Biological enzyme can
help turn crude oil into protein used as additive to feed livestock and poultry. Microbe can eat
off crude oil spilt from oil tanks or oil wells and is thus used as an effective means in environ-
mental protection. Garbage is no longer garbage but raw material for producing fuel. feed and

fertilizer, using microbes, on a large scale.

(3)In the 1990s. space exploration will extend to the outer solar system. Mars is the first
destination for manned space trips. But before that. spacecraft will be launched to visit the
planet. A Martian probe will be deployed on orbit around Mars in 1992, to make a thorough
study of its atmosphere (composition. temperature. moisture). and to survey its ground sur-
face (mountains, craters, deserts) and magnetic field. A probe will fly to Saturn in 1996, soft-
landing on one of its satellites, from which, parachutes carrying instruments will be dropped
to its ground. There are multitude of asteroids in between Jupiter and Mars. The small one
may be less than 1 kilometer in diameter while the big one is hundreds of kilometers across.
Scientists know that some asteroids fly among planets and believe that some of them may en-
ter the earth’s atmosphere and the larger ones may fall on the ground and cause severe explo-
sions as they cannot burn out in the atmosphere. To predict cosmic catastrophe. scientists
need to know more about these minor planets. A probe will be sent out to reach for them in
1995.

Following Hubble and Magellan spacecraft, more spacecraft for observing the universe
will be launched, for example. a sophisticated X-ray telescope (to be launched in 1997) and an
8-meter-diameter telescope (to be launched in 2000).

NASA will cooperate with its counterparts in Western Europe. Japan. to build a huge
space station called Liberty in the earth’s orbit. This project, as estimated, will cost nearly
0.1 trillion dollars. And Columbus space lab as a part of Liberty will be made and tested and
launched using Aliane-5 rocket. Meanwhile. a new type of space shuttles will be put into
space services. which. in much the same way as a jet does, takes off and lands on a runway.

In the 1990s. space exploitation will be a major goal of space efforts. For example, space
industry will become "a profitable business, in which medicines. special materials (metal-ce-
ramic compound. semiconductor) are made in space labs under weightless conditions. Space
travel will be commercially available to everyone attracted by the wonder of space. To exploit
the moon. a certain number of lunar bases will be set up on the moon., using space shuttles as
main transport vehicles.

Down to the earth, more and more meteorological satellites, resources satellites. commu-
nication satellites will continue to join those already in the earth’s orbit, to monitor the atmo-
sphere. forests, oceans. rivers. lakes; explore deposits of minerals. underground water re-
sources and oil; relay global TV and telephone signals.

The 1990s will see an unprecedented era of competition as well as cooperation among de-

veloped countries in space efforts.



