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Victor Weisskopf - the aim of competition 
should be the quality of work and not national 
pre-eminence. 

The changes in the character and 
sociology of science during the last 
decades 

T his period covers the time from 
about 1970 to the present and 

perhaps to the near future. The 
amazing scientific developments of 
Period II continued during the third 
period, yielding many important 
results, such as the development of 
Quantum Chromodynamics. It 
introduces a new type of field be
tween quarks that keeps them 
together, whose quanta are the 
gluons; the discovery of the so-called 
J/psi particle which consists of a 
charm quark and its antiparticle; the 
inclusion of the quark structure of 
nucleons explaining some detailed 
nuclear properties; experiments with 
heavy-ion collisions to study highly 
excited states of nuclear matter; the 
nuclear magnetic resonance with its 
numerous applications in medicine 
and material science; 'single atom' 
physics, where experiments with one 
atom could be performed; the chem
istry of 'Bucky balls' that are com
pounds of many carbon atoms, and 
the investigations of atomic clusters, 
units that are intermediates between 
molecules and solids; much progress 
was achieved in developmental 
biology studying how the activities of 
a gene are regulated, restricted or 
enhanced, whatever serves the 
functioning or the growth of an 
organism. 

However, the vigour of basic sci
ence diminished because of a 
number of circumstances. It is the 
main topic of this section. Serious 
questions arose in this period in the 
lay public, in congress and govern
ment agencies, and also within the 
scientific community. Why should 
presently non-applicable basic 
science be supported when some of 

This is the final article in a series 
of three which together are a 
slightly revised version of a talk 
delivered at the meeting of the 
American Association for the 
Advancement of Science, in 
Boston, on 14 February 1993, 
and at a CERN Colloquium, on 5 
August 1993, entitled 'Science -
yesterday, today and tomorrow'. 
Together they describe the 
tremendous growth of scientific 
knowledge and insights acquired 
since the beginning of this 
century. In a highly abridged 
form, some of these ideas were 
used in an earlier CERN Courier 
article ('Crisis - the Weisskopf 
view'; October 1993, page 22). 
Because of the restrictions of a 
single issue of the CERN Cou
rier, the text has been 
repackaged as three articles, 
each covering an identifiable 
historical epoch. The first, cover
ing the period from 1900 to World 
War II, was published in the May 
issue, page 1. The second, 
extending from 1946 to about 
1970, appeared in the June 
issue, page 9. 

it requires extraordinary high costs? 
This question was bound to arise at a 
time of dwindling financial resources. 
The economic downturn in the USA 
and Western Europe began around 
1970. 

Also in the last two decades, a 
growing awareness arose of environ
mental problems such as: the possi
ble global warming by the green
house effect; the reduction of the 
ozone layer protecting us against 
ultraviolet radiation; the deforesta
tion, intended for commercial inter
ests and for increase of arable areas, 

unintended by a polluted atmos
phere; the deterioration of soil, water 
and oceans; and finally the popula
tion explosion in the developing 
countries. All these problems need 
further scientific and technical explo
ration. Is the greenhouse effect really 
going to raise the temperature and by 
how much? How dangerous are toxic 
substances? Why did the ozone layer 
diminish so fast? What are the 
reasons for the deterioration of soil 
and water? New ways to produce 
non-polluting power sources should 
be found, new methods of birth 
control should be discovered. For all 
this and similar problems, scientific 
input will be necessary. 

This is why applied science re
ceived increased financial support 
from government agencies and from 
foundations. In addition, young 
scientists are more attracted than 
before by societal tasks; some of 
them are eager to contribute to 
improving the situation. We observe 
also a change of the aims of applied 
science; it is less directed towards 
innovation for business, industry and 
the military, but more towards re-
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search concerning the environment. 
Evidently the environmental prob

lems cannot be dealt with solely by 
natural science: physics, chemistry, 
and biology. There are also eco
nomic, social, political, and psycho
logical aspects that are perhaps even 
more important as far as the realiza
tion of proposed measures is con
cerned. In the developed world, 
economic difficulties will arise. The 
developing world will refuse to fight 
pollution of its own industrial develop
ment by correctly blaming the indus
trial nations for producing by far the 
largest part of pollution. This is not an 
excuse: it also produces pollution of 
its own ... In fact, developed coun
tries have a deeper sense of environ
mental protection than developing 
countries. It is essentially a matter of 
education. 

These circumstances require 
interdepartmental collaboration 
between natural scientists and social 
scientists of all sorts. Such collabora
tions already exist today at several 
places and, hopefully, there will be 
more in the future. It brings natural 
scientists increasingly in touch with 
economic and political problems, not 
to get more financial support but to 
work for the common good. All this is 
very desirable but there is no denying 
that it is detrimental to presently non-
applicable basic science. 

What are the reasons to keep on 
with basic science, even if it is 
presently not applicable? It is neces
sary today to be aware of these 
reasons in order to prevent an 
inordinate cut in political and financial 
support. There are cultural and 
intellectual values. Basic science 
embodies a spirit of inquiry and 
discovery for its own sake. It is a 
search for the 'why and how' in 
Nature. It tries to answer unsolved 
questions. It finds new behaviour 
patterns of Nature. It is necessary to 

Some of the DO team at Fermilab. Large-scale 
collaboration has become one of the features 
of today's major experiments. 

cultivate that spirit because it also 
serves as inspiration to applied 
science. 

Here is an instructive quote by M. 
Polanyi (Personal Knowledge, 
University of Chicago Press, Chi
cago, 1958, p. 182.) The scientific 
method (meaning basic science) was 
devised precisely for the purpose of 
elucidating the nature of things under 
more carefully controlled conditions 
and by more rigorous criteria than 
are present in situations created by 
practical problems. These conditions 
and criteria can be discovered only 
by taking a purely scientific interest in 
the matter which again exists only in 
the minds educated in the apprecia
tion of scientific value. Such sensibil
ity cannot be switched on at will for 
purposes alien to its inherent pas
sion.' 

Basic and applied science are 
interwoven; they are like a tree 
whose roots correspond to basic 

science. If the roots are cut, the tree 
will degenerate. 

Another intellectual value is the role 
that basic science plays in the 
education of young scientists. It 
fosters a kind of attitude that will be 
most productive in whatever work the 
students will finally end up with. 
Experience has shown that training in 
basic science often produces the 
best candidates for applied work. 
Basic science also has ethical 
values. It fosters a critical spirit, a 
readiness to admit 1 was wrong', an 
antidogma attitude that considers all 
scientific results as tentative, open 
for improvements or even negation 
by future developments. It also 
engenders a closer familiarity with 
Nature and a deeper understanding 
of our position and role in the world 
nearby and far away. Basic science 
provides political values: it is (or 
should be) a supranational collective 
enterprise that brings people together 
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