
A 10 MeV electron linac could be used to 
irradiate chickens and eliminate potentially 
dangerous bacteria. 

are needed. Generally the faster 
the irradiation, the less damage to 
the food. 

Many examples of useful appli
cations were given, particularly in 
support of the food and agricultural 
industries of developing countries, 
concluding with the important case 
of the irradiation of chickens which 
are a potential source of salmon
ella. To take this as a practical 
example, a 10 MeV electron linac 
could successfully irradiate chick
ens in two passes to a depth of 
8 cm. (It was pointed out that this 
would be simplified if the chickens 
were squashed into a rectangular 
block but they would then not look 
so attractive at the dinner party.) 
Such an accelerator could probably 
cope with some 10 000 pounds 
of chicken per hour. 

To put such prospects into per
spective, in the US alone 12 billion 
pounds of chicken are consumed 
every year. To process this quan
tity would need about 300 accel
erators. Counting one's chickens 
takes on a new meaning for accel
erators. 

By Brian South wort h 

The interplay 

by Maurice Jacob 

This is an extract from an 
article by the Head of CERN's 
Theory Division which ap
peared in a special issue of 
the French monthly magazine 
' Sciences et Avenir '. 

of theory and 

Physics is an experimental science. 
Considered as a scientific disci
pline, it is a set of results whose 
value lies in the fact that the ex
periment can be reproduced. Or 
better still, it is a set of concepts 
from which our knowledge of the 
material world takes organized 

experiment 

shape, has light shed on it and is 
given precise definition, to the 
point where prediction is possible. 
Such concepts must be freely dis
covered, even if experience can 
sometimes point the way to them. 
The urge for simplicity and sym
metry is also of major importance 
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Iff m were to design an ANALOG DEL AY-ATTENUATOR 

system, wouldn't you make it like 8W© ? 

° Local control by increase/decrease push buttons. 
° Direct reading of programmed delay - attenuation on front panel 

LED display 
° CAENET* remote control: up to 100 units controlled from CAMAC 

controller Model C117A or MANUAL controller Model A119A 
° Lock-up facility for security purpose 
° Data setting recorded in non-volatile memories 

we think vou wwM ! / 

Because its easy use ,its good price /performance 
ratio,really compensate the effort required to design 
it! 

*CAENET is a serial protocol adopted by all CAEN remote control units 
using a single 50 Q, coaxial cable as physical link. 
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Enrico Fermi - master theoretician and 
master experimenter. 

in formulating them. It is often 
essential to stand back from ex
periment in order to gain a clear 
and overall view. 

Wolfgang Pauli wrote: ' The link 
between random presentation of 
experimental data and a theory 
(which organizes and explains 
them) arises from primordial 
images present at the root of be
ing. These primordial images can
not be formulated in conscious 
fashion, nor associated with ideas 
presenting a rational order. Rather, 
they represent forms that are 
specific to the human subcon
scious. They are images with a 
deep emotional content. They are 
not thoughts but visions'. He ad
ded, and it is here that the scien
tific method becomes clear: The 
pleasure felt in realizing that one 
has reached a new level of knowl
edge stems from the fact that 
these pre-existing images are in 
perfect harmony with the behaviour 
of material objects/ How much 
effort, however, for a reliable re
sult! As Henri Poincaré stated: 
Thought is merely a lightning flash 
in the middle of a long night, but 
it is the flash that is all-important/ 

The two quotations are a perfect 
illustration of the theoretical ap
proach accompanying the accumu
lation of data. Physics is a mental 
construction nurtured and strictly 
controlled by experiment. The phy
sicist describes, interprets and 
predicts phenomena, i.e. the way 
phenomena interlink. He reflects, 
experiments, reflects again and 
dreams, and goes back to his ex
periments. This constant to-and-fro 
between facts and the way they 
are organized lies at the heart of 
all research, in the mind and hands 
of every physicist. 

The complexity of research and 
the sophistication of experimental 
apparatus and of theoretical ideas 

involve, however, some degree of 
specialization. Enrico Fermi was 
surely one of the last great physi
cists to be both a master theoreti
cian for the theoreticians and a 
master experimentalist for the ex
perimenters. In the past few de
cades the great names in particle 
physics have been clearly as
sociated either with theoretical 
physics or with experimental work. 
Particle physics, which requires 
large experimental facilities and 
which its very nature places at the 
frontier of the unknown, where 
suitable concepts are still missing, 
was bound to be the sphere where 
specialization of this sort would 
first make itself felt most clearly. 
But other areas have not lagged 
behind. Although a physicist can 
acquire a good degree of expertise 
both as a theoretician and as an 
experimentalist and have an appre
ciation of new results, whether 
theoretical or experimental, it has 
become practically impossible for 
him to contribute at one and the 
same time to both types of re
search. On the world scale, physics 
moves ahead by means of fruitful, 
stimulating yet stiff competition, 
and it is very difficult to be the 
leader in different fields each of 
which calls for an equally high de
gree of specialization. A choice 
has to be made. The good exper
imentalist asks the proper ques
tions with powerful and effective 
methods and apparatus that he 
often has to design from scratch. 
He is also awake to the possibility 
of picking up a signal from back
ground noise others might consider 
impenetrable, particularly when it 
relates to an unexpected phenom
enon. The good theoretician will 
go more deeply into things by 
showing how phenomena that are 
a priori different from one another 
are simply separate aspects of a 

more general process; but some
times in order to do so he must 
develop his own strict system of 
theory. Genius is when in a flash 
a new concept sheds light on an 
entire field of knowledge or when 
a phenomenon may appear for the 
first time, suddenly and indisputa
bly. 

The competitive element should 
not be underestimated. The theo
retician can seem to outpace the 
experimenter in his approach, and 
penetrate more thoroughly the 
underlying reality of the physical 
world. But the experimentalist 
whose great desire it is to reveal 
to the world something completely 
unexpected can also spring sur
prises on the theoretician, by 
showing that nature sometimes 
negates the seemingly satisfactory 
predictions of theory. Our imagina
tion is no match for nature! 

This interplay between theory 
and experimental science greatly 
stimulates both, but the key point 
is their beneficial complementarity. 
In a recent review of the history 
of weak interactions (see January-
February issue, page 7), T.D. Lee 
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Tradition et progres 

La barge antique a engendre le voilier hauturier, apte 
a relever les defis actuels. Forgee par la tradition, notre 

entreprise est, elle aussi, vouee au progres, Aux pres
tations et produits requis par les imperatifs de notre 

epoque. 

Nous consacrons tous nos efforts au developpement 
dans les domaines suivants; technique des elastomeres, 

technique des matieres plastiques, technique d'entraine-
ment, technique d'etancheite, oleohydraulique, pneuma-

tique, graissage central, protection de travail. 

En tete hier, aujourd'hui et demain. 

maagtechnic 

Maag Technic SA, Chemin du Suchet 5, 1024 Ecublens 
Dubendorf - Berne-Wabern - Bale - St-Gall-Neudorf 
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People 
and things 

T.D. Lee - two laws of physicists. 

put forward two laws that he de
duced from studying the enthralling 
history of this area of physics over 
the past forty years, and which he 
calls the 'laws of physicists'. 

The first of these is: 'Without 
experimentalists, theorists tend to 
drift'; and the second: 'Without 
theorists, experimentalists tend to 
falter'. 

There are no rules. Behind the 
great discoveries of particle phy
sics there can just as easily lie an 
experimental origin as a theoretical 
one. 

The history of particle physics 
during the half-century between 
the first steps towards the modern 
electroweak theory, taken by Fer
mi, and its confirmation at CERN 
in 1983 provides a good illustra
tion of this complementarity. 

Although today the electroweak 
theory enjoys so much success, 
the way it breaks certain symme
tries necessary for obtaining the 
different masses observed, subtle 
as it may be, seems no more than 

a way of accounting for facts we 
do not fully understand. The theo
reticians would love to know that 
new phenomena exist which could 
shed the necessary light. This is 
what is expected in the TeV region 
from collisions between quarks. It 
is what lies behind the current en
thusiasm for the big proton collid
ers, the SSC in the United States 
and the LHC in Europe. We have 
the Standard Model. It is a great 
success, but... how can it be made 
to take its place in a larger sym
metry? Why does it use these dif
ferent families of quarks and lep-
tons? How is initial symmetry brok
en with different masses emerg
ing? And still more importantly, 
another key question: how is all 
this bound up with gravity? Do the 
superstrings provide the answers 
to these questions? The theorists 
and experimentalists still have a 
long way to go. The frequency of 
major discoveries, observed over 
thirty years at a rate of one every 
two years, gives us grounds for 
hope, and the new machines now 
being perfected must make for 
beneficial contact between theore
ticians and experimentalists. 

On people 

Field theorist Bernard Julia of the 
Ecole Normale Supérieure, Paris, 
receives this year's Langevin The
oretical Physics Prize of the French 
Physical Society. 

After a brief period as acting Direc
tor, Paul Williams becomes Direc
tor of the UK Rutherford Appleton 
Laboratory, succeeding Geoff 
Manning. 

Retiring correspondent 

One of CERN COURIER'S longest 
serving correspondents, Dick Car-
rig an from Fermi lab, has laid down 
his pen to give himself more time 
for other Laboratory responsibili
ties. He is succeeded as our Fer-
milab contact by Mark Bodnarczuk. 

Dick has helped us keep abreast 
of developments at Fermilab ever 
since the COURIER went inter
national in 1976 following the 
meeting of Laboratory Directors 
in New Orleans. Reflecting its posi
tion as a major world Laboratory, 
news from Fermilab has rarely 
been absent from a COURIER issue 
in all the subsequent months. We 
greatly appreciate the work that 
he has done to ensure this cover
age and the COURIER editors re
member with pleasure the warm 
welcome that has always been 
extended to them on their visits 
to Fermilab. 

Meetings 

An International Conference on 
the Physics and Astrophysics of 
Quark-Gluon Plasma will be held 
from 8-12 February 1988 at the 
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