
What is CERN for? 
W h y have the European nations been spend ing 70 to 

90 mi l l ion Swiss francs every year for an enterpr ise such 
as ours in Geneva and , inc identa l ly , another 240 mi l l ion 
per year at home on similar w o r k ? W h y d o we suppor t , 
or w h y should we suppor t , such basic research ? 

The usual argument is this : f rom the po in t of v i ew of 
the common man — the taxpayer — basic science 
should be suppor ted since, so far, every basic d iscovery 
has led to impor tant app l icat ions later on . I may remind 
you of the w e l l - k n o w n story of Faraday w h o rep l i ed to 
a sceptical member of the government , when asked what 
was the use of his strange exper iments about the magne­
tic effects of electr ic currents : 'I don ' t know, but I am 
sure that some day you w i l l be ab le to col lect taxes f rom 
its appl icat ions ' . Faraday was r ight , t hough it was a g o o d 
many decades be fo re the taxes began to rol l in and , 
even then, they came f rom the ' g randch i l d ren ' of Fara­
day's ideas and not f rom the ideas themselves. 

There are three stages in our scientif ic attack upon 
the structure of the atom ; first, the study of the structure 
of the e lect ron shel l , second, the study of the atomic 
nucleus, and — lately — the study of the inner structure 
of the const i tuent of the nucleus : the nuc léon. 

The e lect ron shell is responsib le for the behav iour of 
atoms under o rd inary cond i t ions p reva i l i ng on earth. 
This is why the basic science wh ich studies it — the true 
atomic physics — is such a rich source of rather d i rect 
techno log ica l appl icat ions in opt ics, e lectronics, meta l ­
lu rgy , chemistry, and even b i o l o g y . 

The structure of the nucleus comes into p lay on ly 
under condi t ions of ene rgy exchange wh ich are rarely 
f ound on earth ; the rad ioact ive phenomena are 
examples. On l y in the inter ior of stars — so we have 
reason to be l ieve — are nuclear processes p redominan t . 
Nuclear physics w o u l d have been a very esoteric science 
had man not succeeded in creat ing condi t ions in nuclear 
reactors where some nuclear processes such as fission 
p lay an impor tant ro le . But it was by the skin of our 
teeth ; the fusion process seems to resist our attempts to 
tame it. The reasons are signi f icant : matter cannot be 
conta ined under cond i t ions where thermal energy is 
comparab le to nuclear energies unless other very large 
forces, such as the grav i ta t iona l f ie ld inside a star, or 
perhaps some sophist icated h igh magnet ic f ie lds, are 
b rough t info p lay. 

The phenomena in wh ich the nuc léon structure comes 
into p lay — the phenomena d iscovered and observed at 
CERN, wh ich can be ca l led 'sub-nuclear physics' — 
involves energies of such order that even the centre 
of stars is not hot e n o u g h to exci te them. W e observe 
them in nature on ly very rarely, namely when cosmic 
rays imp inge on the earth. Perhaps they p lay an essen­
tial ro le in some of the great cataclysms of star e x p l o ­
sions or in the wh i r l of matter at the centre of galaxies. 
If ss extremely improbable that the experimental results 
obtained at CERN will in themselves ever be of practical 
importance since they refer to condi t ions of matter 
wh ich are far more remote f rom our o w n condi t ions than 
the nuclear phenomena. Is it, t hen , just i f ied to ask the 
governments and the taxpayers for such large sums to 
suppor t 'sub-nuclear physics' ? 

There is no d o u b t that the answer to this quest ion is 
pos i t ive , a l though one encounters great di f f icul t ies in 
fo rmula t ing the reasons, s imply because they cannot be 
expressed in terms of an immedia te f inancial or mater ial 
return. The prob lems of 'sub-nuclear ' physics are today 
the basic quest ions of science. They are the perenn ia l 
questions of 'why ' in the structure of matter. W h y are 
the p ro ton , neut ron and e lect ron the fundamenta l cons­
t i tuents of matter ? W h y are there nuclear and electr ic 
forces be tween them wh ich de te rmine the course of the 
universe ? Ul t imate ly this most fundamenta l f ront ier of 
science w i l l reveal to us the connex ions be tween the 
phenomena of the in f in i te ly large and the in f in i te ly 
small ; the quest ions of the o r ig in of the universe and 
the nature of e lementary part ic les. These quest ions are 
of basic s igni f icance for al l our endeavours , f rom wh ich 
not on ly our t echno logy stems but also our existence as 
th ink ing human beings. Physical science today is so 
advanced that the f ront ier of fundamenta l p rob lems has 
been shi f ted to regions wh ich are so d i f ferent f rom c o n ­
di t ions on earth that d i rect techno log ica l appl icat ions 
are most improbab le . It w o u l d be imprudent , however , 
to exc lude them comp le te ly . N o b o d y expec ted in 1932, 
at the start of nuclear physics, that this f i e ld had prac t i ­
cal appl icat ions. The new ideas themselves may not have 
any technological consequences, but the 'grandchildren' 
of these ideas may. 

The reasons for suppor t i ng 'sub-nuclear physics' are 
real ly based on d i f ferent g rounds f rom that of d i rect 
technical app l i ca t ion . The pursui t of fundamenta l ques­
tions was and is the spearhead of science. It attracts the 
most sophist icated brains and it suppl ies v i ta l i ty and 
v igour tb the scienti f ic commun i t y wh ich benefi ts the 
tota l i ty of scienti f ic deve lopmen t . If this spearhead were 
b lun ted , physical science as a w h o l e w o u l d suffer. Basic 
science has always at t racted and p r o d u c e d the best stu­
dents, w h o later on have of ten g o n e info more d i rec t ly 
pract ical f ie lds. Scienti f ic act iv i ty in any f i e l d , prac­
tical or impract ica l , is a search for exp lanat ion . If 
the efforts towards the most fundamenta l explanat ions 
were reduced , the spirit of inqu i ry w o u l d eventua l ly d is­
appear f rom science. Techno logy also w o u l d suffer 
f rom this, since it is the same spir i t that creates new 
ways of exp lo i t i ng nature here under terrestr ial c o n d i ­
t ions. 

Therefore every society that wants to be in the fo re ­
front of pract ical t echno logy must also be v igorous ly 
engaged in basic science. It is the ve ry roof of the 
cul ture and t rad i t ion f rom wh ich our t echno logy grows. 
To app ly again the simile : it is the 'mother ' of all scien­
tif ic ideas and therefore the ' g randmother ' of future 
techno log ica l progress. 

The va lue of basic research, then, can be expressed 
in br ief by the f o l l ow ing three points : 
1. If is an impor tant f ront ier of k n o w l e d g e , 
2. It is the spearhead of science as a w h o l e , 
3. It is the b reed ing place for new ideas. 

Fundamental science clearly plays a dominating role 
m our culture ; its study is the greatest adventure of 
the human mind. 

Adapted from the speech given by Prof. V. F. 
Weisskopf, Director-general of CERN, at the Annual 
Luncheon of the Parliamentary and Scient i f ic Committee, 
in London, on 21 February, 1983. 
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