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. : The study of micro-organisms, very small living
mfcrp-(‘)rgarl‘lsm things, is microbiology, undertaken by
microbiologist . . )
icrobiology microbiologists.
e . & The study of bacteria, single-cell organisms without a
bacteria . . e .
i y nucleus, is bacteriology and specialists in this area are
bacteriologist . .
. bacteriologists.
bacteriology . . o
B1 Viruses are extremely small organisms invisible even
virologist . . .. .
. under a microscope. Studying them is virology and its
virology . . .
. specialists are virologists.
virus -
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The

new experiments are an attempt to explain high levels of ozone in the troposphere across

much of the southern hemisphere during parts of the year. This phenomenon was revealed in
1990 by data collected by NASA satellites.
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1 Research, discovery, and innovation

. ZBMelHE

Science and scientists F 5%

science W ARMAREMMF RS>  Science is the study of the nature and
CMEBRMBIE (BEEKE -7 behaviour of natural things and the knowledge

B¥, BELTFE-H%H®RAE  obtained about them. A science is a particular
BREMFERMR, RRMAERE  area of scientific knowledge and study, or the

AT RMBIR D study of an area of human behaviour.
scientific #1285, SHEHEXY Scientific describes things that relate to
scientist R ® science.

A scientist 1s someone who works in science.

Bl Scrence L\trLe SClenCE
S ™ ’(}

\
P D
Science is a force that should be used for the good of humanity.
B¥RETALKAL.

Most of these academies of science had no ecologists in them and didn’t regard ecology as a
scrence-.

REBHHEARERBEAEES¥R, OARIBESEYE— TR 2.




The Centre is running a series of talks on the relationship between science and literature, in
which writers, poets and scientists discuss how scientific ideas over the past two centuries
have influenced literature and social change.
EAPLCEEFEDXTHESXFEXAMRIITIES, S20ER. RAAMZRIONMBYUER. &
GERITSHOERFRAM LML LHEWR,

1 Science partners. The words in the box can all come in front of ‘science’
p

Find combinations that refer to.

1 science that s not concerned with practical or commercial applications
(2 expressions)

science that is concerned with practical or commercial applications
science books and TV programmes meant for the general public
science that does not have serious theoretical backing

science that requires many resources and very large sums of money

S A~ W N

what economics is sometimes known as; the science

big
pseudo- " basic
science

popular applied®

dismal pure

Now use the expressions to complete these extracts. Each expression is used

once.

a Asimov spoke out in favour of science and reason and against science and
superstition.

b Research and development largely takes place in industry, and although it involves
some science, it really consists of the application of science and the
improvement of technology. '

¢ Developing and marketing new drugs has little to do with __science and
everything to do with power and money.

d  Black Holes and Time Waurps goes far beyond the average science books
by presenting the general reader with a detailed historical account of one area of
physics research.

e In science, the national pride that sets country against country and
scientist against scientist can be costly. The great projects of understanding have now
reached such a scale that they are best served by the united efforts of all the world.

f Some economists are trying to give their science sex appeal.

g When the Gillette company started investigating the science of shaving in

the 1950s, it was reacting to the threat of a cream that would dissolve beards.



Types of science PR3

hard science BERMZ , 5 MREH 2 (B There are those who consider that some sciences are
: . WES, g more ‘scientific’ than others, and they distinguish

soft science #fl%, #f7yfa  between hard sciences like physics and chemistry
S dim. & and soft sciences like psychology and anthropolo

B, \HEEH) gy. The division may be drawn almost anywhere. as

the second example indicates.

Scientists in the hard sciences should not be too content with themselves. How many different
answers exist, for example, to the following questions: how old is the universe, is the
universe expanding or contracting , how many fundamental particles exist,when is the next

earthquake due, what causes AIDS or Alzheimer’ s disease?
MNEBERENMEFZNALBETHAR, THESEHEEHMRE, W, FTHEEE TE0E? FHEE
PRERES N, BELEENT? FREBHEN AEREE? BRANR R RHNERZAM
47

The statistics brought out a gender division between hard and soft science: girls tending
towards biology, boys towards maths and physics.
HHERANFERN PSR ERARAOBEFZERI EFAEEN, AhBET AW EMPR, hisH
M E T RERYEENR.

2 Sclence quiz. Match these sciences to their areas of study.

1 anthropology® a environment

2 biology b human mind and behaviour

3 chemistry ¢ language

4 ecology” d living things

5 economics? e matter and forces

6 linguistics? f money, industry, and trade

7 mathematics g numbers, quantities, and shapes
8 meteorology™ h people, society, and culture

9 physics i substances and their reactions

10 psychology® i weather

3 Science divisions. Look at the examples and complete the commentary be-

low.

Economists have begun to study the implications of near-rationality. To do so. they ure
drawing on research in sociology . anthropology s and above all, psychology. Since economics

is a behavioural science, this extension of its research programme is long overdue .
ZREFRNCEFHHFTEEENITE, ik, BNEER Sy AX¥ARBELBEFEHIATHR.
RAAhaHhER TR, BRSH#STERRENFR.



At university, I rediscovered that attraction in earth sciences, finding out how ordinary

things, rocks, rivers and the wind, became the way they are.

ELKER, RIHZFHBNE, W LARIY, 50, TRMXARENREROET —EM 7.

He is fascinated by the car in its fundamental role. ‘Ergonomics is really the application
the technological side, of the other human sciences,’ he explains. ‘We are constantly aware

that the skill involved in driving a car is phenomenal, but taken for granted.’
M REBAWRKNSHEMNER., MEBR. “"MNERAEH, THRFEMREEL T A UB ¥ B &R A,
RMNthZH B RIAHFERRE—FHERENOELR, AN CEZHE YR

There has been a huge increase in medical and biomedical science over the decade. In the

US, for example, one-third of all scientists are now engaged in the life sciences.

BETER, AEEGNES¥RETAATATHARAT TEREN. Wi, EXBAE =2 - WEERE
ENBEMRENHR.

«*Newton’ s three laws of motion, which, it was thought, could theoretically explain
Ceventually)all the phenomena of the natural world. The influence of this work spread he-
yond the natural sciences to virtually all subjects.

AVAR . B =12 EBTLUNEL T RABRBAARAFNTERAR XM ITEX B RBEEF
HEMRA-EWNEW.

Decisions taken is the 19505 led to the bulk of science funding going into medicine,

physical sciences such as nuclear power. und space research.

2048 SOFRAEANBRERTES, BRARE (SHYBAALE) Wk, KEHWRE.

Wisdom argues that the social sciences should rub showlders with the natural sciences on

equal terms.

BEZNAAR SRS GRAM M HR.

] ) The sciences are those dealing with the
behavioural science 7y Fia

] naturally occurring world in gencral. They include
earth science #h%
human science A X%
life science AR
natural science” & ®_HE
physical science BB ¥, £

WHEHLY . .
sociology are sciences,

social science  }&®l% ) T A
sciences, or sciences.

o _ sciences such as physics and
chemistry. sciences include geology
and oceanography. sciences include
areas such as medicine and biology.

Studies of human behaviour such as economics or



Technology and technologists BASH AL

Technology describes scientific knowledge applied
technology #A

technological #H A8
technologist HA%%E
high-tech . ## £
high-technology ##A
hi-tech - B# &

low-tech fEHEA
low-technology E#A A

for practical purposes. A technology is scientific
knowledge applied in a particular area. Technologi-
cal describes things relating to technology. Tech-
nologists are researchers who work in a particular
area of technology.

Some technologies are more complex than others.
Products, systems or industries using advanced
technologies are high-technology. high-tech, or
hi-tech. Those at the other end of the scale are low-

technology or low-tech, but not ‘lo-tech’.

Technology has made the world much smaller.

BORMH R ERMHA.

Over $ 1 billion a year has gone on research into nuclear fusion, a technology that has not

yet generated a joule of electricity.
BERANBGELEHRHESES 102ET, HESHARHAEERE -EHH,

Why has the pace of technological change accelerated so rapidly in the 20th century?
Science is always on the move. Its preference is to find a question that nobody knew needed
answering , answer it and then move on, leaving technologists to turn the answer into a

machine, a drug or a computer program.
At A 20 HERFKEBREF L 2R BE0REMATAEY. XEMREEEL EREIL G AR
BERTHNAHBENRAE, REHRBERAREXEEEHANIE. AR —NTENER.

Pressure has increased for the European Space Agency to cut back its big , high-technology

projects, such as the spaceplane Hermes and the space station module Columbus.
BMARBEREBERRIIBEH RN, FBEHEITR. HOEE Hermes i X CHAER KRS HO TR LT
% Bl ¥ .

Since the 19505 the Defense Advanced Research Projects Agency has laid the foundations
of various high-tech industries, such as computing and satellite building.

B 20 50 ALK, EHBERARUTUR -HERT - LA EWERETR, Lin— L ERMiTE
MAEDLEMHE.

Gerald Harris says he does not like anything hi-tech ,so he has kept everything in his home -

made submarine nice and simple.



Gerald Harris At F B WAL B RS AR, Ll MBARTEIE B G0 8K E B8 R FAMAEHEM R,

e+ training doctors and nurses to work in the villages,and concentrating resources on cheuap

but effective medicines and low-technology equipment.

BNEERPLBNES R IE, LBN¥2ERANREERNARUR - SBRAKEFTRE.

The best-selling mopeds are made by Tomos,a firm that is content to produce low-tech , but

unbeatably cheap, machines.

XM E 2 Tomos AFAEH. Tomos A E —~HAETRARBE, MBRMEHILE.

. The most advanced products and systems are said
leading edge @i, %£4& - .
to be at the leading edge of technology or to
state of the art % BRHE
represent the state of the art.

The leading edge of technology is the laser. Scientists regard the laser as the ideal form of
communication.

WOER —ITRWHMBERR, BEFAAIOLEEENERYT K.

The book gives a succinct account of the technology of virtual reulity and its history, from

the pioneering work done in the 1960s to current state of the art.

AHFERRATHEIEARARERESL, M20HE 60 FRMRHBEARINAENEBRE.

4 Technology partners. The words in the box can all come in front of ‘technology’. Find

combinations that refer to technology .

1 that is more complex than others (2 expressions)

2 that is not up-to-date (2 expressions)

6



3 that is up-to-date
4 that is neither high nor low
5 collectively to mean the computer and telecommunications® industries
6 used in computers and telecommunications
7 that is known to work
8 that has not been shown to work
9 that does not rely on wires and cables
10 that is used in making things industrially
!
outdated \
advanced intermediate \
wireless information ’
primitive technology proven
untried modern ‘
sophisticated digital !
manufacturing l
o
Inventors P
invent % Invention or inventiveness is the ability to design
invention R, 21%; EHY new machines, devices, or products. An invention
inventor LW E is a new machine, device, or product.
inventive HEEHMN, FRUAE
‘ Mo People who invent things are inventors. The
inventiveness %87, fi%H associated adjective is inventive.

He worked for the Bell Telephone Laboratories, helping that renowned centre of invention
to develop automatic tracking radar, television transmission systems and efficient coding

devices.
b AR REELRE T, FIXNELNEHPFLORTASEREEARLE, BRERARTR UM R
Wi, ’

The country with the most Nobel prizes per head-Britain-is notoriously slow at commer-
clalising inventions. Japan, to this davy, stands as living proof that brilliant technological

inventiveness can exist in a country with a lacklustre tradition of basic science.
ERMBV X FE, ZH -~ XPMAIRENFLEEEOERERNESH. M5 EEBBEHRT
RFANAEEMBEA, ERREBVBLAXKEKRE.

Even after the industrial revolution had applied science to technology , the successful inven-

tors, the Edisons and Marconis, were little concerned with science.
U BRI 2B TEARN TV ERZE, — SR8 %2R Edisons 1 Marconis # X & T 2 i
7



MR,

Newcomen invented a steam engine by copying a piece of apparatus invented by Denis Pa-

piny a French scientist.

Newcomen F| f 8 [ #l 2 &K Denis Papin K I K 8 T &K HL.

People are so much more flexible and inventive than robots.

ARV BAETREHEEAAEN.

Inevitable inventions. Read this article from The Economist and answer the ques-

tions.

The Art of the Soluble

«««Science is,in Peter Medawar’s words, the art
of the soluble. A good scientist knows that the

trick is to choose a problem that is ripe for so- 1 A problem that is ripe for

lution, both because the technology is there and solution is

because the concepts are in place. r

This explains the abundance " of examples of si- .
5 g . . . 2 If there is an abundance of
multaneous® discoveries in the history of sci-

ence; Adams and Leverrier found Neptune at
the same time and accused each other of plagia-
rism, " contributing mightily to a mood of An-
glo-French dislike. Newton and Leibnitz; Dar-
win and Wallace; Gallo and Montagnier: the list
is long.

Scientists speak of the ‘inevitability’ of discov-
eries in sharp contrast to other historical
events. The structure of DNA would not have
remained mysterious for long if Francis Crick
and James Watson had not existed. James Watt
was not indispensable® to progress, though the

steam engine” was. There is irony here.

Faraday’s invention of the electric motor has
done more to change your life today than Lee’s
defeat at the Battle of Gettysburg. But who can
doubt that history would have taken a different
course if lLee had won that battle, whereas
somebody other than Faraday would have in-
vented the electric motor.

things, are there a lot of
them?
If you plagiarize someone or

something, you _  them.

Are inevitable events

avoidable?

Would progress have been
made without Crick, Faraday .

Watson, and Watt?



Innovators BB R /PR

Innovation is the act of thinking of new ideas,

developments, and improvements. These are

innovate @I¥, EH
innovation 4%, ¥

innovatpr  B{EFHF

innovations and the people innovating them are in-

novators. The associated adjective is innovative.

innovative &

xa compendium of inventors and innovators associated with the town. It seems that ‘pa-
pers banknotes, printing machines, tin cans, lifts, wire, aeroplanes and many medicines
all owe their modern existence to people who lived or worked in Dartford’.
REEHEMEFRXSINODRABERR. F4 K, X2, ORI, BX, 68, &4, XN L
BRI S ES L AEE Dardford W N R BIER .Y

The first invention is but a fraction of innovation. One reason is obvious ;the first invention
isy by later standards, primitive. The first electronic digital computer contained 18, 00(
vacuum tubes and filled a room 100 feet long.

WM EHHBAHM BB R, XIMERBEAES N, HEEROBERE, BN ERANRE -1
Ao, B-GHEFHEFITENAE 18 000MEHFE, EF-HMI00ERKNBETFTARETE.

The Japunese appetite for foreign technology is one that supplements a fruitful home-

grown crop.

The Japanese innovate at home and actively collaborate in the innovations of others.
AABRWSEER, HEREXRPEKEREINEYD.

BAAMBCHERMAN, XX ESNBIHATERUF.

The idea of representing data with music rather than showing it on a computer screen Is
Just one of many innovative ideus to help the 100, 000 scientists and engineers around the
world whose disabilities include blindness. deufness. impaired mobility and dyslexia.
MEFSEREMMH BRI RBARTERAUBNERZ —, SEEEEN T HBHHEL M 10 T4
BN TRWLERM - EieREA, BA, BRCEBIFEZREENA,

experimental 388 The first, experimental, versions of a new

prototype EE, #E technological idea are prototypes.

A group of German researchers has devised a way to cut dramatically the emissions of nitro-

9



gen oxides and sulphur dioxide from diesel engines. Their experimental system pumps an

electric current through the exhaust gases to render the pollutants harmless.
MEBEBARARRITE - HESERABRELERMEBMISFERELEN _AARMESE., IITMERER
FEARBEELEIREFHASE.

The technology , known as Electronic Paper , has been developed by Thorn EMI’ s Central Re-

search Laboratories. CRL has built a 13-centimetre screen to prove that the idea works, und

promises a prototype version in six months.

Thorn EMD" s OB RLKE R 7 —Fug "H 748" MR, BTEZHER, I-LRELHE

AN 13 R NERE, HRIEEARDTABHS S - RA,

6 Blind invention. Read this article from The Economist and answer the questions.

The Shock of the Not Quite New

It is a commonplace® that technologies move
only slowly from first invention to widespread
use. What is striking in the history of techno-
logical innovation. however. is that the disper-
sion of a new technology is not just slow but
extraordinarily uncertain even after its first
commercial applications have been realised.

This runs against® the conventional wisdom,
which holds that the uncertainties are much
reduced after the first commercial use. The evi-
dence to refute that view comes not just from
any old technologies, but from many of the
most important innovations of this century.

Consider the laser® a comparatively young
technology with more development in store.
Beyond uses in measurement, navigation and
chemical research, applications have expanded
to include the reproduction of music (to make
the laser a household product); surgery;”
printing; the cutting of cloth and other materi-
als; and . its most significant use to date,
telecommunications.

Together with fibre optics, the laser has revo-
lutionised the telephone business, yet lawyers
at Bell Labs were initially unwilling even to
apply for a patent” for their invention, believ-
ing it had no relevance® to the telephone indus-
try.

10

If something is a commonplace.
is it unusual?
If something disperses, it

Does ‘realised’ mean ‘underst-
ood’ in its context here?

Is the conventional wisdom a
minority view?

If an opinion is refuted. is it
disproved?

Has the laser reached the end of
its development?

‘Applications have expanded’:
they haveg ~ n.

The most significant use of
something is its most

Is ‘apply’ used here in the same
way as ‘application’in the pre-
vious paragraph?



