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The European Organization for Nuclear Research (CERN) came into being in 1954 as a co-operative enterprise among European governments in order to 
regain a f irst-rank posit ion in nuclear science. At present it is supported by 13 Member States, with contr ibut ions according to their national revenues : 
Austr ia (1.92 % ) , Belgium (3.78), Denmark (2.05), Federal Republic of Germany (22.47), France (18.34), Greece (0.60), Italy (10.65), Netherlands (3.87), 
Norway (1.46), Spain (3.36), Sweden (4.18), Switzerland (3.15), United Kingdom (24.17). 
Contr ibut ions for 1963 total 92.5 mi l l ion Swiss francs. 

The character and aims of the Organization are def ined in its Convention as foi lows 

'The Organization shall provide for collaboration among European States in nuclear research of a pure scientific and fundamental character, and in 
research essentially related thereto. The Organization shall have no concern with work for military requirements and the results of its experimental and 
theoretical work shall be published or otherwise made generally available.' 

A t about 5 p.m. on the a f ternoon of 

Tuesday 6 Augus t , another impor tant 

stage in the evo lu t ion of the p ro ton syn­

chrot ron was reached, when a beam of 

protons was extracted f rom the accele­

rator for the first t ime by means of the 

slow ejection sysfem. This success 

great ly enlarges the possibi l i t ies of the 

synchrot ron and means that w h e n all the 

tests have been c o m p l e t e d , in a few 

months ' t ime, the physicists should have 

at their disposal in the South exper i ­

mental hall a beam of protons whose 

characteristics can be va r ied , to a large 

extent, to suit their requirements. A d ­

d e d to the fast e jec ted beam, ach ieved 

a few months ago , and the versat i le 

system of internal ta rget ing d e v e l o p e d 

du r i ng the last three and a half years, the 

slow e jec ted beam completes a range of 

opera t ing possibi l i t ies which is un ique. 

The champagne drunk in ce lebrat ion 

was we l l deserved . 

It should perhaps be p o i n t e d out 

that the descr ip t ion 's low' appl ies to the 

method of extract ion of the beam, and 

not to the speed of the protons. In 

p r inc ip le , protons of any energy p r o ­

duced by the accelerator can be ex­

t rac ted, and a d is t inguish ing feature of 

the sysfem d e v e l o p e d for the PS is that 

if does not invo lve a degrada t ion of the 

p ro ton energy , by scatter ing in a target 

for instance. The first tests were car­

r ied out w i th a p ro ton energy of 16 G e V 

and later ones a 12 GeV . 

As descr ibed in the June issue of 

CERN COURIER (vo l . 3, no. 6, p. 79) 

the accelerat ion process of the synchro­

t ron produces 20 bunches of protons 

t rave l l ing a round the r ing at pract ical ly 

the speed of l ight . The 'fast' e jec t ion 

system directs these bunches in rap id 

sequence on to a target outs ide the ac­

celerator , in a t ime of on ly 2.1 microse­

conds. In contrast, the 's low' system 

directs a more constant f l ow of protons 

on to the target for a pe r i od of t ime 

wh ich is ten thousand times as l ong . 

Such condi t ions are much more suit­

ab le for the opera t ion of counter arrays 

and spark chambers. Both systems d e ­

p e n d on the exci tat ion of beta t ron osc i l ­

lations in the c i rcu lat ing beam, but 

otherwise their methods of opera t ion 

are qu i te dist inct. Slow e jec t ion , as its 

name impl ies, is a much more gradua l 

process, and in fact is much more c lo ­

sely l i nked to the func t ion ing of the 

accelerator as a who le . 

Under normal opera t ing cond i t ions , 

if a p ro ton is s l ight ly de f lec ted f rom 

its path because of, say, a non-un i fo r ­

mity in the g u i d i n g magnet ic f i e ld , if 

'osci l lates' about its former l ine of f l ight , 

in other words its distance f rom the 

centre of the r ing changes s l ight ly as it 

goes round . Because of the des ign of 

the magnet ic f i e l d , the p ro ton never co ­

mes back to exact ly the same place 

after each comp le te revo lu t ion and so 

the osc i l la t ion can never bu i l d up to 

any great amp l i t ude . This feature of 

the magnet ic f i e ld is, of course, ext re­

mely impor tant for the opera t ion 

of the synchro t ron , and so a number of 

quad rupo le and sexfupole magnet ic 

' lenses' were i nc luded in the or ig ina l 

construct ion so that the f ie ld cou ld be 

cor rec ted if necessary. In fact if was 

not necessary, but these same lenses 

now form the basis of the slow e jec­

t ion system. 

W h e n the pro tons in the r ing reach 

the des i red energy , the rad io f requency 

accelerat ing f ie ld switches off and the 

protons cont inue to circulate as a beam, 

a few mi l l imetres w i d e , under the i n ­

f luence of the r ing magnets. A t this 

stage, the currents in the cor rec t ing 

lenses are ad jus ted so that for one par­

t icular o rb i t , larger than that on wh ich 

the beam is c i rcu la t ing , protons w o u l d 

be subject to unstable betat ron osc i l ­

lations — each t ime they comp le ted 

a circuit of the r ing they w o u l d be d e ­

f lec ted further and further out. 

The main magnet ic f ie ld is then s lowly 

and steadi ly r e d u c e d , causing the aver­

age p ro ton orb i t to expand . W h e n a 

p ro ton reaches the 'unstable ' orb i t it is 

set into rap id l y g r o w i n g osci l lat ions by 

a q u a d r u p o l e s i tuated in straight-sect ion 

no. 99 of the accelerator. S l ight ly fur­

ther round the r ing is the slow e ject ion 

magnet , of the ' sep tum ' t ype so that its 

f i e ld does not d is turb the beam circulat­

ing past it. A f te r re la t ive ly few turns 

round the r i ng , the radial osci l lat ions of 

the p ro ton is suff ic ient to carry if info 

the magnet aper ture , where it is de f lec­

ted out of the accelerator. Because of 

the spread of the beam, ind iv idua l p r o ­

tons reach the po in t of instabi l i ty at d i f ­

ferent t imes, so that the c i rcu lat ing 

beam is s lowly extracted and d i rec ted 

to the external target . 

As w i th the fast e jec t ion sysfem, the 

e jec t ion magnet is pos i t ioned (in this 

case e lecf romechanica l ly ) towards the 
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The cover photograph shows a compara­

t ively rare view both of CERN and of 

Mt. Blanc, some 70 km distant. From 

the French side of the border, only 

CERN's Administrat ion bui ld ing appears 

above the trees whi le, recording one of 

this year's few clear days, Mt. Blanc can 

be seen rising to its snow-covered peak, 

4800 metres high, above the mountains of 

Savoie. Less far away, Mt. Salève stre­

tches across the picture on the other side 

of Geneva. 
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This photo shows how the two ejection magnets are arranged inside their vacuum box. The long 
black object is the fast ejection magnet, which moves up and down when in use, while above and 
to the right of it is the slow ejection magnet, which moves from side to side. Part of the hy­
draulic equipment for the fast magnet can be seen to the left of the box ; the mechanical positioners 
for the slow magnet are in the casing to the right. The ejected beam travels very close to its 
undeflected trajectory at first, and the two tubes seen leading from the vacuum box are for conven­
tional beams of secondary particles. 

end of the accelerat ion part of the cycle, 
and the current in it is pulsed because 
of the high values requ i red. The who le 
process descr ibed above takes place in 
about 20 thousandths of a second, 
though the actual t ime for which the 
external beam exists can be var ied to 
some extent. 

Successful use of slow eject ion sys­
tem, which is be ing deve loped by 
members of the Proton Synchrotron 
Mach ine Div is ion, depends on very 
f ine control of the accelerator and ma­
ny deta i led improvements have been 
and are be ing made to that end . Since 
the posi t ion of the beam circulat ing on 
its 200-metre-diamefer circle must be 
accurate to a few tenths of mi l l imetre, 
extremely precise and reproduc ib le 
operat ion is requ i red. A l l the magnet ic 
f ields must be reproduc ib le f rom pulse 
to pulse of the accelerator and have 
the minimum of ' r ipp le ' . 

For the first and subsequent observa­
tions dur ing August , the e jected beam 
was d i rected a long the track normal ly 
used by the fast e jected beam and stop­
p e d at the entrance to the first b e n d ­
ing magnet of the pulsed transport sys­
tem. Television cameras, photograph ic 
paper , x-ray f i lm, nuclear emulsions, 
scint i l lat ion counters and solid-state ra­

d ia t ion detectors were all used in inves­
t igations on the trajectory and its d e ­
pendence on the various parameters 
invo lved . 

The synchrotron itself cont inued to run 
very satisfactori ly, and several new re­
cords of beam intensity were set up. 
On 21 August (by coincidence, the first 
day of the Dubna conference), currents 
of over 60 mA were be ing injected f rom 
the linac info the accelerator, and for 
one per iod of 1000 pulses (nearly an 
hour) the average accelerated beam in­
tensify (at 24.8 GeV/c) was 8 .3X10H 
protons per pulse. The highest single 
pulse registered that morning was of 
9.06X1011 protons. 

As in the previous month, half the 
t ime scheduled for nuclear physics was 
devo ted to further runs for the neu­
trino experiment. The main exper iment 
dur ing the other two weeks, in the 
North hal l , used a p ion beam str ik ing 
a l i qu id -hyd rogen target to study the 
product ion of strange-particle' reson­
ances. Eighty per cent, of the circulat­
ing pro ton beam was used by the in ­
fernal target g iv ing rise to this p ion 
beam, the remaining twenty per cent, in 
each pulse str iking another target to 
g ive rise to secondary particles col lec­
ted into four dif ferent beams serving 
experiments in the South hal l . 

In the East hal l , the new beam, o 2 , 
which is to p rov ide separated particles 
for the 1.5-m British bubb le chamber, was 
instal led, using new survey methods for 
the al ignment. Three reference marks 
were used, in l ine and separated from 
each other by a distance of 40 metres, 
each be ing pos i t ioned wi th reference 
to three of the permanent g r id points 
prev iously set out for the hal l . The 
misal ignment of the central reference 
mark wi th respect to the l ine jo in ing 
the outer two was measured as only 
0.2 mm. Moreover , no misal ignment 
cou ld be detected between the refe­
rence point in the East hall itself and 
those in the East target area inside the 
r ing. 

There, a new target, operat ing wi th in 
the gap of magnet unit no. 60, was suc­
cessfully tested mechanical ly. Later, for 
about 16 hours, the target was arran­
ged to be struck by the beam once 
every twenty seconds, enabl ing the ca­
l ibrat ion beam for the future 02 beam 
to be tested. 

A r o u n d the midd le of the month, 
CERN's Di rector-genera l , Prof. V.F. 
Weisskopf, and twenty other physicists 
and engineers of the Organizat ion left 
for the U.S.S.R., to take part in the 
International conference on high-energy 
accelerators he ld at Dubna dur ing 21-27 
August . 

This conference at present takes place 
every other year, a l ternat ing wi th the 
International conference on h igh-energy 
physics, which was held at CERN last 
year. It deals wi th the large machines 
that make the experiments possible ra­
ther than wi th the results of the expe­
riments themselves. Like the h igh-
energy-physics conference, it is held in 
turn in the U.S.A. (at Brookhaven Nat io­
nal Laboratory in 1961), the U.S.S.R., 
and CERN (scheduled for 1965). 

The largest g roup of CERN part ic i ­
pants (eight peop le ) went from the Ac ­
celerator Research Div is ion, and others 
from the Proton Synchrotron Machine, 
Synchro-cyclotron Machine, Nuclear 
Physics Apparatus, and Engineering D i ­
visions. A m o n g the twenty-one papers 
cont r ibuted from CERN were a number 
dea l ing wi th des ign aspects of both a 
possible 300-GeV pro ton synchrotron 
and storage rings for the present syn­
chrot ron, as we l l as the electron sto­
rage-r ing model in the Accelerator Re­
search Divis ion. Other papers dealt wi th 
the changes that have occurred at the 
28-GeV synchrotron dur ing the past 
two years, the two beam-eject ion sys­
tems, part ic le separators, and the se­
parated beam des igned for the 1.5 m 
bubb le chamber • 
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Al though the except ional ly wet summer has caused a 
considerable amount of in terrupt ion and de layed the over­
all progress to some extent, the appearance of the CERN 
site continues to undergo a steady transformation. In the 
aerial v iew shown here, taken in the early part of August , 
some of the biggest bu i ld ing projects stand out par t icu­
larly clearly, and comparison wi th earlier views publ ished 
in CERN COURIER w i l l g i ve those not familiar w i th the 
site some idea of the recent changes. 

Easily seen in the centre of the pho tograph ( label led 9) 
is Laboratory 4, then pract ical ly comple ted . A t the end of 
August the Typing Pool and Document Reproduct ion Ser­
vices moved into this four-storey bu i l d i ng , to be fo l ­
lowed later by the who le of the Personnel Off ice and 
members of the Theory, Data Hand l ing , Nuclear Physics and 
Synchro-cyclotron Machine Divisions. The MSC Drawing 
Off ice is accomodated on the top f loor, where a special ly 
f i t ted conference room wi l l also p rov ide great ly needed 
new facil i t ies, though at a later stage. A new dark room 
for the Public Informat ion Off ice's photograph ic section 
wi l l be f i t ted out on the first f loor. 

A d j o i n i n g this bu i l d ing , the car park is be ing extended 
as far as the access road f rom the East entrance. The 

extra area (10), a ided by a rearrangement of the park ing 
layout, w i l l br ing the capacity of this park up to 300 cars. 

Further park ing space is be ing arranged on the other 
side of the site (3), between the East bubb le-chamber b u i l d ­
ing and the Nuclear Physics Apparatus bu i l d ing . The large 
mound of earth that has occup ied this space for some 
t ime has been removed to the area between the synchro­
cyclotron and the main road f rom Geneva to St. Genis (8). 
The 'catcher' for the external p ro ton beam of the cyc lo­
tron is located here, and the extra sh ie ld ing, about 3000 
cubic metres of earth a l together, w i l l ensure that the 
increased intensity of the beam can be used for longer 
per iods of t ime wi thout exceeding the statutory l imit for 
the total radiat ion outside the CERN boundary. (This im­
plies, incidental ly, that peop le camping permanent ly on the 
side of the road next to the cyc lot ron wou ld not be in any 
danger.) 

Prominent in the fo reground of the pho tograph (1) is the 
site of the new sub-station for CERN's electric power 
supply, on which work was begun in June. The present 
supply has a maximum load ing of 23.7 megawatts, of 
which some 14-15 M W are now in regular demand. Opera­
t ion of the CERN 2-m hydrogen bubb le chamber, expected 
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ANTIXI ZERO 
T h e o n e r e m a i n i n g u n d i s c o v e r e d 

p a r t i c l e in the l ist o f quas i - s t ab l e , o r 

s o - c a l l e d ' e l e m e n t a r y ' p a r t i c l e s ( t h o s e 

in t a b l e 1 o f t he l i s t ing i n o u r M a y 

issue — p . 6 6 ) has b e e n d e t e c t e d in 

an e x p e r i m e n t at B r o o k h a v e n , U . S . A . , 

r e p o r t e d in Physical Review Letters 

o n 15 A u g u s t . 

U s i n g a b e a m o f s e p a r a t e d anti-

p r o t o n s , o f m o m e n t u m 3 .69 G e V / c , 

f r o m the 3 3 - G e V A G S ( a l t e r n a t i n g -

g r a d i e n t s y n c h r o t r o n ) , p h y s i c i s t s 

f r o m the B r o o k h a v e n N a t i o n a l 

L a b o r a t o r y and Y a l e U n i v e r s i t y 

o b t a i n e d s o m e 3 0 0 0 0 0 p h o t o g r a p h s 

s h o w i n g i n t e r a c t i o n s b e t w e e n t he 

a n t i p r o t o n s a n d p r o t o n s i n a 2 0 - i n c h 

( 5 1 - c m ) l i q u i d - h y d r o g e n b u b b l e 

c h a m b e r . T h r e e p h o t o g r a p h s w e r e 

f o u n d in w h i c h t he t r a c k s l e f t b y 

c h a r g e d p a r t i c l e s e n a b l e d the p h y s i ­

cis ts t o d e d u c e tha t p r o d u c t i o n h a d 

t a k e n p l a c e o f an a n t i x i p a r t i c l e 

w i t h n o e l e c t r i c c h a r g e , t h e an t i x i 

z e r o . 

A n an t i x i z e r o , p r o d u c e d b y anti-

p r o t o n a n n i h i l a t i o n , l e a v e s n o t r a c k 

in a b u b b l e c h a m b e r , a n d t h e ant i -

l a m b d a z e r o a n d p i z e r o i n t o w h i c h 

it d e c a y s a lso l e a v e n o t r a c k s . H o w ­

e v e r , in o n e o f t he p h o t o g r a p h s in 

p a r t i c u l a r , t he p o s i t i v e p i o n and t he 

a n t i p r o t o n f r o m the d e c a y o f t he 

a n t i l a m b d a w e r e i d e n t i f i e d , as w e l l 

as the n e g a t i v e x i a l so f o r m e d b y t he 

a n n i h i l a t i o n . M e a s u r e m e n t s o n t he 

t r a c k s o f t he se p a r t i c l e s t h e n es­

t a b l i s h e d t h e c h a i n o f even t s , l e a d i n g 

b a c k t o t he p r o d u c t i o n o f the an t i x i 

z e r o . T h e m e a s u r e m e n t s also e n a b l e d 

t he l i f e t i m e o f the n e w a n t i p a r t i c l e 

to b e d e t e r m i n e d , c o n f i r m i n g the 

e x p e c t e d v a l u e o f a b o u t 1 0 - 1 0 s e c o n d . 

A l t h o u g h p r e d i c t e d s o m e yea r s a g o , 

o n the bas i s tha t e v e r y 4 p a r t i c l e ' has 

a c o r r e s p o n d i n g 4 a n t i p a r t i c l e t h e r e 

is a c e r t a i n s a t i s f a c t i o n in a c t u a l l y 
4 s e e ing ' an e x a m p l e o r t w o o f th is 

ra re and s o m e w h a t e lu s ive f o r m o f 

m a t t e r . W h a t is p e r h a p s m o r e i m ­

p o r t a n t is tha t the p a r t i c l e s a n d 

a n t i p a r t i c l e s so fa r d i s c o v e r e d n o w 

f o r m a c o m p l e t e ' f a m i l y w i t h n o 

gaps , and t he d i s c o v e r y o f a n y fur­

t h e r p a r t i c l e s w i t h a l i f e t i m e o f th is 

o r d e r o r l o n g e r w o u l d r e q u i r e t h e 

c r e a t i o n o f c o m p l e t e l y n e w g r o u p i n g s . 

NIMROD 

T h e p r o t o n s y n c h r o t r o n , 4 N i m r o d ' , 

at t h e R u t h e r f o r d H i g h E n e r g y 

L a b o r a t o r y at C h i l t o n , U . K . , p r o d u c e d 

i ts f i rs t f u l l y a c c e l e r a t e d b e a m o n 

T u e s d a y , 27 A u g u s t , w i t h an e n e r g y 

o f 6.5 G e V a n d in t ens i t y o f 4 .9 x 1 0 9 

p r o t o n s p e r p u l s e . W i t h i n an h o u r 

an e n e r g y o f 8 G e V h a d b e e n 

a c h i e v e d , and t he b e a m c u r r e n t w a s 

l a t e r i n c r e a s e d t o 1 0 1 0 p r o t o n s p e r 

p u l s e at t he d e s i g n e n e r g y o f 7 G e V . 

D e v e l o p m e n t w i l l n o w b e c o n c e n ­

t r a t e d o n i n c r e a s i n g this i n t e n s i t y to 

1 0 1 2 p r o t o n s p e r p u l s e and p r e p a r i n g 

the p r o g r a m m e o f h i g h - e n e r g y 

p h y s i c s e x p e r i m e n t s . 

N i m r o d , w h i c h c o s t s o m e £ 11 m i l ­

l i o n ( 1 3 5 m i l l i o n Swiss f r a n c s ) , is t he 

s e c o n d a c c e l e r a t o r to b e o p e r a t e d b y 

the N a t i o n a l I n s t i t u t e f o r R e s e a r c h in 

N u c l e a r S c i e n c e ( N . I . R . N . S . ) , t he 

o r g a n i z a t i o n set u p i n 1 9 5 7 to p r o ­

v i d e f o r c o m m o n use b y Br i t i sh 

u n i v e r s i t i e s a n d s i m i l a r i n s t i t u t i ons 

the l a r g e a n d c o s t l y e q u i p m e n t 

n e e d e d f o r f u n d a m e n t a l r e s e a r c h 

w h i c h is b e y o n d t he s c o p e o f i n d i v i ­

dua l u n i v e r s i t i e s . 

T h e a c c e l e r a t o r has a s ing le r ing-

s h a p e d e l e c t r o m a g n e t , 4 7 . 2 5 m e t r e s 

in d i a m e t e r a n d w e i g h i n g 7 0 0 0 t o n s . 

I ts t o r o i d a l v a c u u m c h a m b e r is m a d e 

f r o m e p o x y r e s in r e i n f o r c e d w i t h 

glass f i b r e . P r o t o n s a re i n j e c t e d b y a 

1 5 - M e V l i n a c , a n d m a k e a b o u t a 

m i l l i o n r e v o l u t i o n s , in r a the r less 

t han t h r e e q u a r t e r s o f a s e c o n d , b e ­

f o r e r e a c h i n g fu l l e n e r g y . T h e ac­

c e l e r a t o r p r o d u c e s 28 pu l s e s o f 

p r o t o n s e a c h m i n u t e at its d e s i g n 

e n e r g y . (U.K.A.E.A.) 

in 1964, w o u l d add another 8 M W to this load and 

obv ious ly a l low no possib i l i ty of any other extra 

demands f rom new bu i ld ings or equ ipment . The new sub­

station has therefore been p l a n n e d , in co-opera t ion w i th 

the ' Services Industriels d e G e n è v e ' and the canton of 

Geneva , to accept current f rom a new 130 kV power -

d is t r ibu t ion l ine f rom the genera t ing station at Verbo is , 

and transform it to an 18 kV supp ly for pr imary site d is­

t r ibu t ion . Init ial opera t ion w o u l d make avai lab le up to 

38 M W , thus so lv ing the immedia te supp ly p r o b l e m , wh i l e 

later a maximum of 90 M W is env isaged, should this be 

needed for runn ing storage rings for the synchrot ron. 

Further round the new road f rom the East ga te , work was 

also begun in June on the Surface-treatment Bu i ld ing (2). 

This w i l l be a s ingle-storey b u i l d i n g of about 750 square 

metres f loor area, b r i ng ing together all the various ope ra ­

t ions wh ich have to be carr ied out on metal l ic and other 

surfaces. These inc lude such things as sandblast ing, po l i sh ­

ing and e lec t rop la t ing of large surfaces, as we l l as more 

del icate treatments i nvo l v ing pho to -eng rav i ng and e tch ing. 

A special sect ion w i l l deal w i th the p roduc t ion of ' p r in ted 

circuits ' used now in large numbers for the ' w i r i n g ' of e lec­

t ronic apparatus. Special d ra inage and vent i la t ion fac i l i ­

ties have had to be p r o v i d e d . 

Just out of the p ic ture , at (4), wo rk was begun in June on 

an extension to the NPA Bu i ld ing , on the new p iece of land 

made avai lab le to CERN by the canton of Geneva. Partly 

an en largement of the equ ipmen t ha l l , par t ly new labora­

tories and off ices, the total amount of extra f loor space w i l l 

be about 2500 m 2 . A l t h o u g h the hall w i l l be just a cont inua­

t ion of the exist ing b u i l d i n g , the ad jo i n i ng of f ice section w i l l 

be one f loor h igher than the present one and w i l l also have 

a basement. 

A less obv ious ly v is ib le a l terat ion has been made in 

the West workshop (5), where an in termedia te f loor , of re in ­

forced concrete suppor ted on steel columns and beams, has 

p r o v i d e d an extra 540 m 2 of w o r k i n g area. 

On the other side of the site (7), modi f icat ions are be ing 

made to the carpenter 's shop of the Site and Bui ld ings 

Div is ion, and in the same area a small annexe is be ing put 

up to the SB workshop to p r o v i d e special faci l i t ies for 

chang ing transformer oils and other such work . Nearer the 

road , a th i rd fue l -o i l s torage tank w i l l be erected next to 

the exist ing pair (6), of the same d iameter but 15 metres 

h igh instead of 10 metres • 
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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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CERN contributions to 
high-energy physics 

Although it is not often possible to give details in 
CERN COURIER, the steady stream of scientific papers 
published as a result of work carried out wholly or 
partly at CERN bears witness to the important position 
that the organization now holds in the field of funda­
mental research. A look at some of these papers shows, 
too, the broad range of the work and its interrelation 
with that of other laboratories. 'CERN', in the con­
text of scientific advance, means not just the labora­
tory at Meyrin together with its staff members, but 
collaborating laboratories outside as well as inside 
Europe, and 'visitors' from all parts of the world. 

The most common way of publishing new results is 
to send a 'letter' to one of the scientific journals. Many 
of the CERN contributions can be found in Physics 
Letters, a fortnightly publication which specializes in 
this kind of communication, and a study of the four 
issues for June and July gives a good idea of the scope 
and importance of both the scientific results and the 
collaboration. 

For example, the issue of 1 June contained further 
results on the beta-decay of the positive pion. This 
very rare, but interesting process was discovered at 
CERN last year in an experiment using pions pro­
duced from the synchro-cyclotron, and more extensive 
data have since been obtained. 

When a positive pion emits a positron and a neutrino, 
leaving a neutral pion, this latter immediately disinte­
grates into two gamma rays. The experiment thus 
depended on the detection of the pion when it was 
brought to rest in a target, which acted also as a 
counter, followed by the simultaneous occurence of a 
positron and two gamma rays, detected by other coun­
ters. In the initial experiment, 14 such events were 
registered ; in the run reported in June, nearly a hun­
dred thousand million pions were stopped in the target, 
at a rate of 5 0 0 0 0 per second, and 3 8 'good' events were 
obtained. Great care was, of course, necessary to eli­
minate all 'background' events that might accidentally 
simulate a real one. Combining all the results, it was 
deduced that this particular mode of decay happens once 
for every 100 million cases of the normal decay of the 
positive pion into a muon and a neutrino. This conclu­
sion is consistent with the predictions of the so-called 
'conserved vector current' theory. It shows that the 
quantity known as the 'weak vector charge' of the posi­
tive pion is the same as that of nucléons and leptons, to 
within about 10 °/o, and helps to confirm that the con­
served-vector-current theory is essentially correct, at 
least under the sort of conditions covered by the 
experiment. 

Another contribution gave the results of a related 
experiment in which negative pions were stopped in 
targets containing hydrogen chemically bound to hea­
vier atoms, giving neutral pions as one of the reaction 
products. Apart from its use as a convenient source of 
such pions for calibration purposes, this reaction is of 
interest since it involves the formation of a 'mesonic 

molecule', in which the negative pion takes the place of 
an electron for a short time. In the CERN experiment, 
the fraction of stopped pions undergoing this reaction 
was measured for four different targets, including one 
of hydrogen gas. 

Of the five physicists contributing to one or both of 
these communications, three are CERN staff members 
and two visitors from the Nuclear Physics Laboratory 
of the University of Grenoble, France. 

There was also a paper recalling the 'double hyper-
fragment', found in a nuclear emulsion as a result of an 
exposure at the CERN proton synchrotron, described 
recently in CERN COURIER. The author is in the 
CERN Theory Division, on leave from the University of 
Nijmegen, Netherlands. 

Using the results of some theoretical calculations 
from the University of Chicago, (published in the same 
issue of Physics Letters), which in turn were based on 
the value of the energy binding the two lambda par­
ticles into the hyperfragment (deduced from the expe­
rimental findings), he has carried out some calculations 
on the interaction that exists between two lambda par­
ticles. The results lend support to the idea that the 
interaction is due to the exchange of one or more pions 
between the two particles. It is of interest here to note 
also that the calculations involved the assumption that 
the sigma and lambda particles have the same parity, 
in accordance with the recent CERN findings (noted in 
CERN COURIER, June 1 9 6 3 , p. 7 8 ) . 

In anticipation of data now being collected in the 
neutrino experiments at CERN, and as a possible help 
in their interpretation, two members of the CERN 
Theory Division, one a staff member, the other a Fellow, 
published some calculations on the production of the 
'intermediate boson' which might be created as a result 
of neutrino interactions. This particle is still hypothe­
tical, and theory does not allow its mass to be esti­
mated with any certainty. Two possible values were 
thus assumed in the calculations, and in each case the 
cross-section for production of the boson (a measure 
of the probability of its formation) was worked out for 
various values of the neutrino energy. 

Any calculations of this kind have to be based 
on certain assumptions and approximations, but the 
derivation presented by the CERN physicists was more 
exact than earlier ones carried out in the U.S.A. The 
results indicated that the boson (if it exists) is less 
likely to be produced than had been previously thought. 
Even further refinement of the calculations was sugges­
ted, to take into account the continuous movement of 
the nucléons in the 'target' nucleus, but the computation 
was beyond the capacity of the 7 0 9 computer at CERN. 

Yet another paper, in this same issue of Physics 
Letters, gave the results of a study by three physicists 
at the 'Centre de Recherches Nucléaires de Strasbourg' 
of nuclear emulsions exposed at the CERN proton syn­
chrotron. Looking for hyperfragments produced by 
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Many of the results quoted in this article 
were obtained with the aid of CERN's 
electronic digital computers. Some of 
the many reels of magnetic recording 
tape are seen here in the 709 computer 
room, together with the tape units which 
form the main route into and out of the 
computer. Experimental or theoretical 
data, and instructions for each step of 
the calculations, were recorded initially 
on tapes like these, enabling them to 
be fed automatically into the main com­
puter as required. Intermediate answers 
and the final results were also recorded 
by the computer on tape in these 
units. In September, new units were 
being installed as part of the replace­
ment of the 709 by a 7090. 

negative pions of momentum 17.2 GeV/c, they found 
several rare ones, with electric charge greater than 4, 
and obtained useful results both on the modes of disin­
tegration of the hyperfragments and on the binding 
energy of the lambda (that is the energy holding this 
particle in the hyperfragment). 

The issue of Physics Letters of 15 June contained the 
results of a study of the elastic scattering of antipro­
tons by protons, at antiproton momenta of 3.0 GeV/c 
and 3.6 GeV/c. In this type of scattering the anti-
proton escapes annihilation and the concentration of 
scattered particles in the forward direction gives rise 
to the characteristic 'diffraction peak'. The experiments 
reported showed that the peak was much narrower 
than in the corresponding proton-proton scattering and 
the amount of scattering through large angles was also 
considerably less. Backwards scattering of the anti-
protons is particularly interesting, since backwards 
scattering of protons from protons cannot be measured 
as it is impossible to distinguish the particles. Results 
for the polarization of antiprotons were also given. 
These were obtained by observing two successive 
scatters of the antiproton. Polarization measurements 
had not previously been reported for such high energies, 
the previous highest being 1.7 GeV at Saclay. 

The results were obtained by examining some sixty 
thousand photographs taken with the Saclay/École 
Polytechnique 8 1 - c m liquid-hydrogen bubble chamber 
exposed to a separated antiproton beam at the CERN 
proton synchrotron last year. Scanning and measuring 
teams at CERN, the Institute for Experimental Physics, 
in Hamburg and the Desy project, Hamburg, were res­
ponsible for analysis of the photographs. Of the nine 
physicists involved at CERN, five were Fellows, from 
Paris, Milan, Warsaw, Vienna and Madrid. 

Continuing their study of the probable behaviour of 
intermediate bosons involved in neutrino interactions, 
the two authors previously mentioned published a fur­
ther letter in this issue of Physics Letters, giving the 
results of some calculations on the 'polarization' of the 
bosons. The results were given in terms of the dis­

tribution in direction of the pions or muons formed by 
the rapid disintegration of these supposedly short-lived 
particles. 

Even more indicative of the way in which numerous 
laboratories participate in the experiments using one or 
other of the CERN accelerators was another letter in 
this issue, giving further evidence for the f° meson. 
From the results, a value of two for its spin (one of 
the characteristic properties of any particle) had also 
been deduced. This work was also based on photo­
graphs taken with the 8 1 - c m bubble chamber, this time 
exposed to negative pions of momentum 4 GeV/c as 
part of a programme of studies carried out by a colla­
boration of six laboratories in the Universities of Aa­
chen, Birmingham, Bonn, Hamburg, London (Imperial 
College) and Munich. Twenty-four physicists were 
involved in this part of the work. The existence of the 
f° meson was first reported from CERN and from the 
U.S.A. last year, and measurements of its spin were car­
ried out by a collaboration between CERN, the École 
Polytechnique (Paris) and the University of Milan. 

The issue of 1 July contained a letter from another 
CERN Fellow, attached to the Theory Division, on the 
subject of neutrinos. He also had performed some cal­
culations on the angular distribution of muons, consi­
dering those formed by the interaction of neutrinos 
with neutrons and comparing his results with the limit­
ed data, so far available from the experiment at Brook-
haven last year. This comparison indicated that the 
experimental results were compatible with current 
ideas on weak interactions, but that the angular distri­
bution by itself would give little information on the 
hypothetical boson. 

Another letter gave the first results of a novel expe­
riment being carried out by a team consisting of two 
CERN physicists and two visitors at the proton syn­
chrotron. Much work has been done, particularly in the 
U.S.A., on the interaction between a proton and an elec­
tron, mainly with a view to discovering the internal 
structure of the proton. However, in addition to the 
'space-like' structure studied in these experiments, the 
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proton has a 'time-like' structure. The interesting fea­
ture of the CERN experiment now under way at CERN 
is that for the first time this time-like structure is 
being investigated, by studying a very rare reaction 
in which a proton and an antiproton annihilate to form 
an electron and a positron (anti-electron). The results 
reported in July were of the initial runs, designed to 
prove the apparatus and search for the occurrence of 
the reaction. 

Antiproton annihilations were obtained in a poly­
thene target and a complex system of spark cham­
bers, scintillation counters and gas and lead-glass Che-
renkov counters ensured that the pairs of electrons and 
positrons could be identified among the hundred-thou­
sand times more intense pion reactions. However, out 
of the first 130 million annihilations no pairs were 
found, a result which for a start confirms the fact that 
the proton has a structure and does not act as a 'point' 
particle. 

There was also another contribution from the Aachen, 
Birmingham, Bonn, Hamburg, London, and Munich col­
laboration, concerning the interaction of a negative pion 
and a neutral pion to form a neutral omega meson (with­
out destroying the negative pion). First, the films ari­
sing from the same exposure of the 81-cm bubble cham­
ber to negative pions were searched for events in which 
one of the pions collided with a proton and produced 
an additional three pions — one negative, one posi­
tive and one neutral (the mass of the extra pions being 
created from the energy of the incoming pion). Calcu­
lations on the tracks of these pions then showed that 
three-quarters of the 93 examples found were due to 
the formation and subsequent rapid decay of an omega 
meson. Theoretical considerations indicate that this 
omega is formed from a neutral pion emitted by the 
proton during the interaction with the pion, and the 
experimental results were found to be not inconsistent 
with this view. It was thus possible for the cross-
section for the formation of the omega from the 
neutral pion to be calculated, for different total energies 
of the interacting particles. This was done by means 
of two different theoretical formulae. The work was 
reported by thirteen physicists from five of the col­
laborating laboratories. 

A joint paper from twenty-one physicists in five 
European laboratories, including CERN, appeared in 
Physics Letters on 15 July, giving the results of a study 
of negative xi hyperons. After exposure of the École 
Polytechnique's 1-m heavy-liquid bubble chamber to a 
separated beam of negative kaons, of momentum 1.45 
GeV/c, at the CERN proton synchrotron, the photo­
graphs obtained were scanned and analysed at the 
École Polytechnique, CERN, University College of Lon­
don University, the Rutherford Laboratory (Chilton, 
U.K.) and Bergen University (Norway). 

From some 210 000 photographs, each containing on 
the average three kaon interactions, 320 examples were 

Some of the complex electronic equipment used for the experiment to 
detect electron pairs from antiproton annihilation. The recording 
oscilloscope in the left foreground photographs the signals from 
scintillation and Cherenkov counters, providing vital information to be 
read in conjunction with spark-chamber photographs. To the right of 
it, the third rack is used for making all the connexions for the ' logic ' 
which makes the primary selection of wanted from unwanted events. 
Other racks contain scalers, delay lines, power supplies, and other 
auxiliary instruments. 

found of the production of H particles in which all the 
particles, both in the production and in subsequent de­
cay reactions, were clearly identified. From these the 
mass of the S" particle was deduced as 1321.4±0.6 MeV, 
and the mean life as 1.91 X 10~ 1 0 second. Other exam­
ples requiring more detailed analysis are still being in­
vestigated. Because of the larger number of events 
measured, these values are more accurate than those 
available until recently, and they are in agreement with 
other new values obtained in the U.S.A. This agreement 
among results obtained using different techniques is 
an indication that possible experimental bias has been 
eliminated from each of the experiments. 

A previous result from the same collection of bubble-
chamber films (published in Physics Letters on 1 
March) was that the mean life of the S° hyperon was 
3 .9X10" 1 0 second, from which the ratio of the lifetime 
of the S° to that of the E~ is seen to be 2.0. Although 
the experimental uncertainty is still rather large, this 
result confirms a prediction of one of the 'selection 
rules' given by the theory of weak interactions, which 
is that in non-leptonic decays of strange particles, the 
value of the isospin quantum number changes only by 
1/2 (AI = V2rule). 

Two of the E~ particles whose tracks were seen in 
the CERN photographs seemed to interact with a 
nucleus in the bubble-chamber liquid to produce an 
excited state of the neutral xi, E°*. This state has a 
mass of about 1.53 GeV and decays back into a E~ and 
a JZ+. This excited xi had previously been observed in 
the U.S.A. in another reaction (K~+p^E°* + K°). 

In the same issue, a letter from the head of the CERN 
Theory Division gave some calculations on the theory 
of diffraction scattering, extending a well-known theo­
rem of the Soviet physicist Pomeranchuk. One of the 
conclusions arising from these calculations is that for 
cases when the diffraction peak does not change with 
increasing energy, the diffraction scattering of an anti-
particle from a target nucléon becomes the same as 
that of the corresponding particle, at sufficiently high 
energies © A.G.H. 
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WHO'S WHO IN CERN 

George H. HAMPTON 
Directorate Member for Administration 

L i k e his p r e d e c e s s o r S. A . ff . D a k i n *, 

C E R N ' s n e w D i r e c t o r a t e M e m b e r f o r 

A d m i n i s t r a t i o n was t ra ined as a scient is t . 

G e o r g e H a m p t o n , w h o t o o k u p his 

dut ies wi th the o rgan i za t i on at the 

b e g i n n i n g o f S e p t e m b e r , was b o r n in 

1920 in Manches te r , Eng land , and 

s tudied at the K i n g ' s S c h o o l , M a c c l e s f i e l d 

and B a l l i o l Co l l ege , O x f o r d Univers i ty . 

A s a sen ior b o y at s c h o o l — o n e o f 

Eng land ' s earl iest 4 G r a m m a r S c h o o l s ' , 

f o u n d e d dur ing the s ix teen th cen tu ry — 

he had his earl iest taste o f 4 adminis t ra­

t ive ' r e spons ib i l i ty . A t O x f o r d , in a 

C o l l e g e w h o s e h i s to ry goes b a c k 700 

years , he s tudied chemis t ry and o b t a i n e d 

his deg ree in 1940. 

T h e n , l ike many o thers o f his age he 

j o i n e d the R o y a l A i r F o r c e , as a c o m ­

mun ica t i ons eng ineer , and dur ing the 

wa r served in Eng land and va r ious 

coun t r i e s in the Med i t e r r anean area. In 

Y u g o s l a v i a he was i n t r o d u c e d to inter­

na t iona l c o - o p e r a t i o n o f the k i n d f o u n d 

at C E R N , w h e n he se rved in the so-

ca l l ed B a l k a n . A i r F o r c e , in a m i x e d 

w i n g that i n c l u d e d Greek , Y u g o s l a v and 

Russian, as wel l as Br i t i sh units . 

In 1946 he re tu rned to E n g l a n d and 

was then faced wi th the d e c i s i o n e i ther 

to con t i nue in av ia t ion o r to re turn to 

chemis t ry . H e chose the f o r m e r , and 

j o i n e d the Minis t ry o f Civi l A v i a t i o n as 

a c o m m u n i c a t i o n s eng ineer . Th i s s o o n 

t o o k h im b a c k to Cai ro , and he spent 

the f o l l o w i n g t w o years f ly ing b e t w e e n 

there and S ingapore , ac t ing as a t echn ica l 

adviser in the d r ive to establish r ad io 

faci l i t ies fo r the r ap id ly d e v e l o p i n g Civi l 

A v i a t i o n Serv ice . 

A f t e r s o m e years b a c k in L o n d o n he 

t ransferred, in 1954, f r o m the t echn ica l 

to the adminis t ra t ive s ide o f the Minis t ry , 

w h i c h b y then had b e c o m e the Min is t ry 

o f T ranspor t and Civi l A v i a t i o n . B e ­

cause o f a p r i n c i p l e that adminis t ra tors 

shou ld n o t b e d rawn f r o m the ranks o f 
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the c o r r e s p o n d i n g t echn ica l staff, he 

had to l eave av ia t ion and dea l ins tead 

wi th road t ranspor t . His ma in c o n c e r n 

was wi th in te rna t iona l p r o b l e m s , and it 

was then that he came to k n o w Geneva , 

vis i t ing the c i ty some fou r t imes a year 

f o r mee t ings w h i c h w e r e draf t ing a 

c o n v e n t i o n f o r un i f i ed con t rac t s o f car­

r iage and a s tandard c o d e o f inter­

na t iona l road- t ranspor t regula t ions . 

H e was ac tual ly on h o l i d a y in 

Swi tze r land w h e n he was o f f e r e d the 

c h a n c e o f j o i n i n g the Uni t ed K i n g d o m 

A t o m i c E n e r g y A u t h o r i t y . Th is was in 

1956, the year in w h i c h the first nuc lea r 

p o w e r s ta t ion at Calder Ha l l s tarted 

ope ra t ing . T h e A u t h o r i t y was e x p a n d i n g 

r ap id ly at this t ime, and w h e n he a r r ived 

at R i s l ey as a m e m b e r o f the head­

quar ters staff o f the Indust r ia l G r o u p , 

Mr . H a m p t o n had an idea l c h a n c e to 

inves t iga te in some detai l and gain a 

be t t e r unders tand ing o f n u m e r o u s 

adminis t ra t ive p r o b l e m s that c a m e to 

l ight dur ing the bu i ld ing up o f the 

o rgan iza t ion . As o n e e x a m p l e , he m a d e 

a specia l s tudy o f the rate o f g r o w t h o f 

the D o u n r e a y es tabl ishment in the far 

N o r t h o f Sco t l and . A s another , he 

inves t iga ted the adminis t ra t ive and legal 

aspects o f wa te r suppl ies — and dis­

c o v e r e d that if the A u t h o r i t y b o u g h t a 

lake they migh t o w n the wate r that fel l 

in to it as rain but ce r ta in ly no t the 

rest ! 

This e x p e r i e n c e s t o o d h i m in g o o d 

stead w h e n the acc iden t to the W i n d -

scale p l u t o n i u m - p r o d u c i n g r eac to r p o s e d 

n u m e r o u s p r o b l e m s o f admin is t ra t ion 

and o f p u b l i c c o n f i d e n c e , w h i c h had to 

be so lved r ap id ly . S o m e t ime after this 

he b e c a m e Secre tary o f the A u t h o r i t y ' s 

f ac to ry at Capenhurs t , whe re the fissile 

i s o t o p e o f u ran ium, uranium-235, was 

be ing ex t r ac t ed f r o m natural u ran ium b y 

the gaseous d i f fus ion p roces s . H e was 

there f o r t w o years and then re tu rned 

to the headquar te r s at Ris ley , as D e p u t y 

Pe r sonne l D i r e c t o r . It is f r o m there 

that he has c o m e to C E R N , whe re , he 

says, he had o f t en t hough t he w o u l d l ike 

to w o r k . 

T h e D i r e c t o r a t e , w h i c h he has n o w 

j o i n e d , consis ts o f three ful l - t ime m e m ­

bers , in add i t i on to the D i rec to r -gene ra l , 

and o n e par t - t ime . P ro f . G. P u p p i is 

the m e m b e r f o r R e s e a r c h , M. G. N . H i n e 

is the m e m b e r f o r A p p l i e d Phys ic s , and 

P. G e r m a i n par t - t ime m e m b e r f o r 

T e c h n i c a l M a n a g e m e n t ( in add i t i on to 

his dut ies as head o f the P r o t o n 

S y n c h r o t r o n M a c h i n e D i v i s i o n ) . 

A s m e m b e r f o r Admin i s t r a t i on , M r . 

H a m p t o n is r e spons ib l e f o r all mat ters 

a f fec t ing budge t s , pe r sonne l , con t rac t s 

and genera l admin i s t ra t ion o f the organi ­

za t ion , and f o r its ex te rna l re la t ions . 

H i s va r i ed e x p e r i e n c e has g iven h i m 

s t rong v i ews o n the sub jec t o f admini ­

strat ive respons ib i l i ty and he b e l o n g s to 

those w h o r e c o g n i z e the dange r that 

p e o p l e in adminis t ra t ive j o b s can c o m e 

to l o o k on admin i s t ra t ion as an end in 

i tself. Th is dange r has a lways b e e n less 

o f a p r o b l e m in C E R N than in m a n y 

o the r o rgan iza t ions because the bu i l d ing 

and ope ra t ing o f a n e w p i e c e o f equ ip ­

men t , the p l ann ing and successful exe­

c u t i o n o f ano the r e x p e r i m e n t , g ive a 

con t i nu ing sense o f p u r p o s e to e v e r y o n e 

c o n c e r n e d . E v e n so it remains essential 

f o r adminis t ra t ive staff to b e c o n s c i o u s 

o f the fact that even i f the teams at 

the acce le ra to r s c a n n o t manage w i thou t 

t hem, they o w e their v e r y ex i s t ence to 

those teams. 

In Mr . H a m p t o n ' s v i e w , every m e m b e r 

o f an o rgan i za t i on should b e aware o f 

the par t he p lays in the w h o l e , w i t h o u t 

fo rge t t ing that he remains just a part . 

H e quo tes the s tory o f the scientist-

tu rned-admin i s t r a to r w h o was to ld b y 

his f r iends that in future he should l o o k 

in the m i r r o r eve ry m o r n i n g w h e n he 

shaved and say to h imse l f : ' I am evi l — 

but am I a necessary evi l ? ' . G e o r g e 

H a m p t o n k n o w s that his j o b is necessary , 

and is d e t e r m i n e d to m i n i m i z e its evi l 

na ture to the bes t o f his abi l i ty ! • 
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BOOKS 
L'Économie de l'énergie dans les pays en voie de 

développement ( t h e e c o n o m i c s o f e n e r g y i n t h e l e s s 

d e v e l o p e d c o u n t r i e s ) , b y P i e r r e S e v e t t e ( P a r i s , C o l l e c t i o n 

T i e r s - M o n d e , P r e s s e s U n i v e r s i t a i r e s d e F r a n c e , 1 9 6 3 ; 16 F r . ) . 

T h i s is an e x c e l l e n t b o o k , a c l e a r a n d c o m p r e h e n s i v e s u m ­

m a r y o f t h e s o u r c e s o f e n e r g y w h i c h a r e , o r c o u l d b e , 

a v a i l a b l e t o m a n k i n d . T h e a u t h o r , P r o f e s s o r at t h e ' I n s t i t u t 

d ' É t u d e s d u D é v e l o p p e m e n t é c o n o m i q u e e t s o c i a l ' o f t h e 

U n i v e r s i t y o f P a r i s , is D i r e c t o r o f t h e E n e r g y D i v i s i o n o f t h e 

U n i t e d N a t i o n s E c o n o m i c C o m m i s s i o n f o r E u r o p e , a n d t h u s 

h a s a c c e s s t o t h e m o s t u s e f u l s o u r c e s o f d o c u m e n t a r y 

m a t e r i a l . 

T h e f i r s t p a r t o f t h e b o o k is d e v o t e d t o t h e c r i t e r i a t o b e 

o b s e r v e d w h e n d r a w i n g u p p l a n s f o r d e v e l o p i n g n a t u r a l 

p o w e r r e s o u r c e s . T h e a u t h o r d e a l s s u c c e s s i v e l y w i t h t h e 

i n v e n t o r y o f r e s o u r c e s , t h e d e t e r m i n a t i o n o f r e q u i r e m e n t s , 

t h e c o s t o f i n v e s t m e n t s , t h e c o s t o f p r o d u c t i o n , t h e t r ans ­

p o r t a n d s t o r a g e o f e n e r g y , t h e s u b s t i t u t i o n o f o n e f o r m o f 

e n e r g y f o r a n o t h e r , t h e r e l i a b i l i t y o f s u p p l y a n d t h e p r e s e n t 

c o n d i t i o n s o f i n v e s t m e n t . 

T h e s e c o n d p a r t o f t h e b o o k r e v i e w s s p e c i a l p r o b l e m s 

w h i c h t h e d e v e l o p m e n t a n d u s e o f t h e d i f f e r e n t f o r m s o f 

e n e r g y m a y p o s e i n t h e l e s s - d e v e l o p e d c o u n t r i e s . H e r e , t h e 

a u t h o r d e a l s s u c c e s s i v e l y w i t h c o n v e n t i o n a l , p r i m a r y o r 

s e c o n d a r y , n e w , n o n - c o m m e r c i a l , a n d a l s o n u c l e a r e n e r g y . A 

d e t a i l e d s t u d y is m a d e o f s o m e o f t h e c o n v e n t i o n a l k i n d s : 

c o a l , n a t u r a l gas , w a t e r p o w e r , p e t r o l , a n d e l e c t r i c p o w e r . 

S p e c i a l m e n t i o n is m a d e o f r e c e n t t e c h n i c a l a d v a n c e s i n 

t h e m i n i n g o f c o a l , t h e p r o b l e m s e n t a i l e d i n u t i l i z i n g a 

m u l t i - p u r p o s e w a t e r r e s e r v o i r , t h e p r e s e n t p o s i t i o n o f 

p e t r o l e u m c o n c e s s i o n s , t h e f i n a n c i n g o f n e w e l e c t r i c p o w e r 

s c h e m e s a n d n e w m e a n s o f p r o d u c i n g e l e c t r i c i t y . 

T h e n e w s o u r c e s o f e n e r g y i n c l u d e a r t i f i c i a l r a in , sea 

s w e l l , t h e s t e a m , a n d h o t w a t e r i n s i d e t h e e a r t h , t h e d i f ­

f e r e n c e s o f t e m p e r a t u r e b e t w e e n t h e d e p t h s o f t h e seas a n d 

t h e i r s u r f a c e w a t e r s , t i d e s , t h e w i n d , a n d t h e sun . 

N o n - c o m m e r c i a l e n e r g y o f v e g e t a b l e , m i n e r a l o r a n i m a l 

o r i g i n , w h i c h is o f p a r t i c u l a r i m p o r t a n c e i n t h e l e s s - d e v e ­

l o p e d c o u n t r i e s , is a n a l y z e d i n d e t a i l . 

W i t h r e s p e c t t o n u c l e a r e n e r g y , a s t u d y o f t h e c a p i t a l 

c o s t p e r k W i n s t a l l e d a n d o f t h e p r i c e p e r k W h s h o w s t ha t 

n u c l e a r e n e r g y w i l l n o t b e an e c o n o m i c p r o p o s i t i o n in t h e 

l e s s - d e v e l o p e d c o u n t r i e s f o r s o m e t i m e y e t . 

I n a s e r i e s o f a n n e x e s , a s s o c i a t e d p r o b l e m s a re e x a m i n e d , 

s u c h as a r b i t r a t i o n b e t w e e n i n d i v i d u a l s a n d t h e S t a t e , t h e 

v a l i d i t y o f t h e c o n c e s s i o n s i n t h e e v e n t o f s u c c e s s i o n o f 

S t a t e s — f o r e x a m p l e a f t e r a c o l o n y a c h i e v e s i n d e p e n ­

d e n c e — , t h e l e g a l a s p e c t s o f d e v e l o p i n g s u c c e s s i v e w a t e r 

c o u r s e s f o r p u r p o s e s o t h e r t h a n n a v i g a t i o n . 

T h i s b o o k b r i n g s t o g e t h e r i n o n e v o l u m e t h e e c o n o m i c , 

t e c h n i c a l a n d l e g a l a s p e c t s o f e n e r g y . I t w o u l d b e e s p e c i a l l y 

u s e f u l t o a l l t h o s e w h o s e w o r k d e a l s w i t h t h e s e q u e s t i o n s i n 

t h e l e s s - d e v e l o p e d c o u n t r i e s , b u t i t is b o t h e n t e r t a i n i n g a n d 

i n s t r u c t i v e f o r t h e l a y m a n w h o w i s h e s t o b e w e l l - i n f o r m e d . 

VOTRE 
MAISON DE CONFIANCE POUR 

Microfilms — A p p a r e i l s p h o t o g r a p h i q u e s et 

d isposi t i fs d e lecture - Locat ions d e camé­

ras - Travaux d e d é v e l o p p e m e n t en rég ie . 

Photocopies — A p p a r e i l s d 'éc la i rage et d is ­

pos i t i f d e d é v e l o p p e m e n t - Papiers pou r 

p h o t o g r a p h i e s - Instal lat ions p o u r la p h o t o ­

c o p i e . 

Héliographie — A p p a r e i l s d 'éc la i rage et ma­
chines à d é v e l o p p e r - Nouveau té : HÉL IO-
M A T I C , mach ine à hé l i og raph ie r avec V A R I -
LUX permet tan t d e fa i re var ier la puissance 
d 'éc la i rage - Papiers p o u r d é v e l o p p e m e n t s 
à sec et semi -humides . 

Bureau-Offset — Mach ines-o f fse t et p laques , 

offset présensib i l isées O Z A S O L . 

Dessins — Mach ines à dessiner JENNY et 

comb ina i son de dessins - Papiers à dessin 

(pap iers p o u r dessins d e déta i ls ) , listes d e 

p ièces , pap iers t ransparents (à ca lquer ) , 

pap ie r pou r c roqu is . 

Meubles pour serrer les plans — « Système 

à suspens ion, à sou lèvement et à abaisse­

ment ». 

installations de reproduction pou r hé l i o ­
g raph ies , impress ion d e p lans, p h o t o c o p i e s , 
t ravaux d e p h o t o g r a p h i e t echn ique , réduc­
t ions, agrandissements , t ravaux d e d é v e ­
l o p p e m e n t d e micro f i lms. 

te 

OZALID ZURICH 
Seefeldstrasse 94 - T é l é p h o n e (051) 24 47 57 

Environmental radioactivity, b y M e r r i l E i s e n b u d ( L o n ­

d o n , M c G r a w - H i l l , 1 9 6 3 ; 9 7 s . ) . 

S i n c e t h e d i s c o v e r y o f n a t u r a l r a d i o a c t i v i t y m o r e t h a n 

h a l f a c e n t u r y a g o , a n d p a r t i c u l a r l y s i n c e t h e d i s c o v e r y o f 

f i s s i o n , c o n s i d e r a b l e k n o w l e d g e o f r a d i o a c t i v i t y a n d r a d i a ­

t i o n has b e e n a c c u m u l a t e d . T h e e v a l u a t i o n o f i ts i n f l u e n c e 

o n l i v i n g o r g a n i s m s a n d t h e p r o b l e m s o f e n v i r o n m e n t a l 

r a d i o a c t i v i t y , h a v e b e e n o f s p e c i a l i m p o r t a n c e . 

D r . E i s e n b u d ' s b o o k r e p r e s e n t s an e f f o r t t o a s s e m b l e 

i n f o r m a t i o n o n t h e p r e s e n t s t a te o f t h i s s u b j e c t . I t s tar ts o u t 

w i t h a r a t h e r b r o a d a n d g e n e r a l d i s c u s s i o n o f t h e b i o l o g i c a l 

ba s i s f o r r a d i a t i o n p r o t e c t i o n , i n c l u d i n g p r o t e c t i o n s tan­

d a r d s a n d p r a c t i c e s . T h e n t h e b o o k d e a l s w i t h t h e w a y i n 

w h i c h r a d i o a c t i v i t y is t r a n s p o r t e d i n t h e a t m o s p h e r e , i n t h e 

f o o d c h a i n f r o m s o i l t o m a n , a n d i n w a t e r . I n g r e a t e r d e t a i l , 

t h e a u t h o r d e s c r i b e s t h e e n v i r o n m e n t a l r a d i o a c t i v e s o u r c e s 

a n d g i v e s an a c c o u n t o f t h e e x p e r i e n c e t ha t h a s b e e n 

o b t a i n e d w i t h e n v i r o n m e n t a l r a d i o a c t i v i t y . 

T h e b o o k is r a t h e r l e n g t h y ( 4 3 0 p a g e s ) a n d i n v e r y 

g e n e r a l t e r m s . I t is m o r e a g e n e r a l t e x t b o o k t h a n a s o u r c e 

b o o k f o r a s p e c i a l i s t o n r a d i o a c t i v i t y , a n d c a n b e r e a d a n d 

u n d e r s t o o d b y p e o p l e w i t h l i t t l e o r n o b a c k g r o u n d i n th i s 

s p e c i a l i z e d s u b j e c t . 

J. B. 

119 

R. A. 



PHILIPS improvements in nuclear instrumentation 

These new additions to the Philips range of 
modular units provide a simple solution for 
almost any instrumentation problem. Apart 
f rom the circuitry for their specific function, 
they include a logic section. Consequently, any 
required mode of operation can be obtained by 
merely making the necessary patch connections. 

In addition, automatic, pre-programmed opera­
tion can be arranged in conjunction with a 
great variety of peripheral equipment. 

Included in the new series of modules are 
units which convert the measuring results into 
standardised pulses to operate printers, tape 
or card punch machines or any other data 
handling or transmission apparatus. 
Sole distributors 
in the U.K.: Research & Control Instruments Ltd., 
207 Kings Cross Road, London W.C.1; 
overseas enquiries, please to N.V. Philips' Gloeilampen-
fabrieken, Scientific Equipment Dept., 
Eindhoven, the Netherlands. 

PHILIPS nuc lear equ ipment 



A versatile range 
of manufacture 

SIEMENS 
INSTRUMENTATION 

Measurement and control in 
thermal and 
processing techniques 

Electrical metrology 

Electronic microscopy 

Non-destructive testing 
of materials 

Measurement, of mechanical 
quantities 

S I E M E N S & H A L S K E A G 
Berlin • Munchen 

Sale Agents for Switzerland 

S I E M E N S E L E K T R I Z I T À T S E R Z E U G N I S S E A G 
Zurich • Bern • Lausanne 



MEASURE 

L O W 

LEVEL 
SIGNALS 
DIRECTLY 

WITH 

2 0 0 
/ t / v / c m 

SENSITIVITY 

New <$> Model 130C general purpose 500Kc/s Oscilloscope. Measure high level and low level signals DC 
to 500Kc /s with one easy-to-use Osci l loscope and without external preamplif iers. Identical vertical and 
horizontal amplif iers each with sensitivity 200 p v / c m to 20 v / c m . High sensitivity for direct measurement 
of low level signals from sources such as transducers, strain gauges, sol id state devices, RF detectors, 
medical and physical equipment. Balanced or single ended input on all sensitivity ranges. Single sweep 
provided. 

UNIT FOR 
T E S T I N G 

SEMI­
CONDUCTORS 

$) Model 186A plugs into 185B 1,OOOMc/s Oscilloscope. This new switching t ime tester is for fast, easy 
analysis of semiconductors. With the new unit installed, 185B osci l loscope has a rise t ime of 0.5ns; dis­
plays t ime data such as transistor rise and fall t imes, diode forward switching and reverse recovery t imes 
and tunnel diode switching time. X-Y Recorder output for permanent records. Model 186A contains Pulse 
Generator (1ns, 0.1V to 20V), 10mv/cm Amplifier, and two variable Power Suppl ies. Semiconductor 
plug-in at front panel. Adapter with terminals available for testing external circuit networks. Price Fr. 6815.-
Model 187B Dual Trace Amplif ier plug-in unit available for general purpose measurements DC-1,000Mc/s 
with 4 m v / c m sensitivity. 

1 2 2 



HEWLETT-PACKARD i 
PROVIDES 

COMPLETE 
OSCILLOSCOPE 
COVERAGE 
DC-IOOOMc Model 122A Model 120B Model 130C Model 175A Model 185B 

122A 
DUAL TRACE 
200Kc 

OSCILLOSCOPE Measure or compare two different signals from DC to 200Kc/s. 
Two vertical amplifiers for easy comparison of related signals 
such as filter, amplifier and vibration equipment input and out­
put signals. Vertical amplifiers may be used separately to mea­
sure two unrelated signals. In many ways, the 122A does the 
work of two oscil loscopes. Single ended or balanced input, 
10mv/cm sensitivity. 

120B 
GENERAL 
PURPOSE 

450Kc 
OSCILLOSCOPE 

Combines simple, easy operation with high quality and accurate 
performance. Just press beam finder button to see trace, move 
to centre with position controls and connect signal. Automatic 
tr iggering provides clear steady signal without difficult adjust­
ment even when input frequency changes. In the absence of 
input signal, the triggered time base free runs. 

• 
New 50Mc/s Oscilloscope Model 175A. No parallax 6x10 cm dis­
play. X axis and Y axis plug-ins for economy and increased flexi­
bility. Delayed sweep facilities. 
The 175A is now manufactured in Bedford. 

Brief specifications 

All (fy) Oscil loscopes have internal graticule displays which eliminate parallax error. Data subject to change without notice. 

H E W L E T T - P A C K A R D 
Headquarters in USA: Palo Alto (Calif.); European Headquarters: Geneva (Switzerland) 
European Plants: Bedford (England), Bôblingen (Germany) 

For information, contact your ^ distributor 

INGENIEURBURO M.P.FREY 
WANKDORFFELDSTRASSE 66, BERNE 
TELEPHONE (031)42 00 78 



plans and delivers 

Processing Plants for : 

Precision recti f icat ion 

Heavy water recovery 

Gas l iquefy ing 

Uperisation steri l izing 

Town gas detox i f icat ion, etc. 

Laboratory columns 

Thermal Planfs 

Steam generators up to 

the highest pressures 

Hot water boi lers and 

accumulators 

Gas turbines 

Diesel engines 

Reactor plants for 

nuclear power stations 

Heat pumps 

Refrigerating Planfs 

Coo l ing installations 

Tube-ice generators 

Low-temperature installations 

Air conditioning planfs 

Heating and air cond i t ion ing plants also 

Axial and radial compressors 

Oil-free reciprocating compressors 

Pumps 

for de l iver ing h igh - and 

low-viscosity fluids and corrosive media 

Sulzer Frères 
Société Anonyme 
Winterthur, Suisse 

Low-temperature installation (—250° C) for 
D2O recovery (Emser W e r k e A G . r Domaf/Ems, 
Switzerland) — 250 °C 
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