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The cover photograph shows part of one of the 
80 diffusion-pump units of the CERN proton 
synchrotron, which together serve to keep a 
high vacuum in the vacuum chamber of the 
accelerator. The pressure of the residual air 
is around 10 - 6 torr, or nearly one thousand 
mil l ionth of normal atmospheric pressure. Such 
a high vacuum is necessary to prevent too many 
coll isions with air molecules as the protons 
travel round and round inside the chamber, 
going more than 300 000 kilometres in only 
1 second, during the acceleration process. 

In this picture, Fernand Contant, of the PS 
Machine Util ization Group, is t ightening one of 
the connexions to the col lect ion of vacuum 
gauges that are interlocked with pneumatic 
and electromagnetically operated valves to 
form the control and safety system for a 60-
metre sector of the vacuum system. During 
the accelerator shut-downs of the past year, 
work has been carried out to modify the elec­
tr ical and water connexions of the pump units to 
faci l i tate rapid replacement or change of posi­
t ion if necessary, and 14 units were dealt with 
in the latest shut-down in June and July. 
Among other work on the pump units during 
this time were oil changes, replacement of 
faulty vacuum gauges and a general checking 
of the electrical circuits. 
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The European Organization for Nuclear Research, more commonly 
known as CERN ( f rom the in i t ia ls of the French t i t l e or the or ig ina l body, 
'Le Conse i l européen pour la Recherche nuc léa i re ' , f o rmed by an A g r e e ­
ment da ted 15 February 1952), was c rea ted when the Conven t ion es tab l i sh ­
ing the permanent Organ iza t ion came into f o r ce on 29 Sep tember 1954. 

In this Convention, the aims of the Organ iza t ion are de f ined as fo l l ows : 
'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 Organiza­
tion shall have no concern with work for military requirements and 
the results of its experimental and theoretical work shall he published 
or otherwise made generally available.' 

Conceived as a co-operative enterprise in o rder t o regain for Europe a 
f i rs t - rank pos i t ion in fundamenta l nuc lear sc ience , C E R N is now one of the 
wor ld ' s leading laborator ies in th is f i e ld . It ac ts as a European cent re and 
co -o rd ina to r of research, theore t i ca l and exper imen ta l , in the f ie ld of 
high-energy physics, o f ten known as sub-nuclear physics or the physics of 
fundamental particles. 

High-energy physics is tha t f ron t of sc ience wh ich aims d i rec t l y at the 
most fundamenta l quest ions of the basic laws govern ing the s t ruc ture of 
mat te r and the universe. It is not d i r ec ted towards spec i f i c app l i ca t ions — 
in par t icu lar , it plays no par t in the deve lopmen t of the prac t ica l uses of 
nuc lear energy — though it p lays an impor tan t role in the educa t ion of the 
new genera t ion of sc ient is ts . On ly the fu tu re can show what use may be 
made of the know ledge now be ing ga ined . 

The laboratory occupies an area of 41 hA (100 acres) at Meyr in , Can ton of 
Geneva, Swi tzer land, next to the f ron t ie r w i th France. A s imi lar area on 
ad jacen t French ter r i to ry is expec ted to be taken over short ly . 

Its main experimental equipment cons is ts of two large par t ic le acce le ra to rs : 
— a 600-MeV synch ro -cyc lo t ron , 
- a 28 000-JvleV (or 28-GeV) p ro ton synchro t ron , 

the lat ter be ing one of the two most power fu l in the wor ld . 

The CERN staff to ta ls some 2100 peop le . 

In addition to the sc ient is ts on the staff, there are abou t 300 Fel lows and 
V is i t ing Sc ient is ts , who stay at C E R N , e i ther ind iv idua l ly or as members of 
v is i t ing teams, for per iods rang ing f rom two months to two years. A l t hough 
these Fel lows and V is i to rs come mainly f rom univers i t ies and research 
inst i tu tes in the CERN Member Sta tes, they also inc lude sc ient is ts f r om 
other count r ies . 

Thirteen Member States con t r i bu te to the cos t of the Organ iza t ion , in 
p ropor t ion to the i r net nat ional i ncome: 

Aus t r ia (1.95%) Italy (10.78%) 
Be lg ium (3.83%) Ne ther lands (3.92%) 
Denmark (2.07%) Norway (1.47%) 
Federa l Republ ic Spain (2.18%) 

of Germany (22.74%) Sweden (4.23%) 
France (18.57%) Swi tzer land (3.19%) 
Greece (0.60%) Un i ted K ingdom (24.47%) 

Po land, Turkey and Yugos lav ia have the status of Observer . 

The budget for 1965 amounts to 128 760 000 Swiss f rancs ( = $29 800 000), 
ca l l ing for cont r ibu t ions f rom Member Sta tes to ta l l i ng 126 400 000 Swiss 
f rancs ( = $29 300 000). 

A supplementary programme, f i nanced by twe lve s ta tes, covers des ign work 
on two pro jec ts for the fu ture of h igh-energy phys ics in Europe — inter­
sec t ing s torage r ings for the 28-GeV acce le ra to r at Meyr in and a poss ib le 
300-GeV acce lera tor that wou ld be bui l t e lsewhere • 
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New external beam at the PS 

Just over two years a f t e r t h e in ternai 

p ro ton beam was f i rs t success fu l l y 

e j ec ted f rom CERN's 28-GeV p ro ton 

synchro t ron , a second , more comp lex 

é jec t i on system has now been ins ta l led 

and successfu l ly tes ted in the acce le r -

ator. 

The or ig ina l System ('fast é jec t ion ' ) 

g ives a very short , in tense puise of 

p ro tons, last ing about 2 mi l l ionths of 

a second on a ta rge t serv ing the 

South expér imenta l hal l . The new 

one, the resuit of in tensive des ign , 

deve lopmen t and cons t ruc t ion work 

over the past e igh teen months, involv-

ing prac t ica l l y ail the groups in the 

MPS Div is ion, prov ides an externa l 

p ro ton beam for the East expé r i ­

menta l hal l , w i th th ree w ide ly d i f fé ren t 

p o s s i b i l i t é s for the puise dura t ion . 

Two of thèse p o s s i b i l i t é s ar ise f rom 

opéra t i on of the equ ipmen t as a 

' résonant ' é jec t ion system ( the p r in -

c ip le of wh ich was desc r i bed in CERN 

COURIER, vo l . 3, pp . 110-111, S e p -

t e m b e r 1963), when the acce le ra ted 

p ro tons c i rcu la t ing ins ide the synchro ­

t r on are 'gradual ly ' sp i l led out into 

t h e external beam line to g ive e i ther 

a long burst, at more or less cons tan t 

in tensi ty and last ing up to near ly one 

f i f th of a second , or a much shor te r 

burst of about a thousandth of a 

s e c o n d , wi th each acce le ra to r puise. 

The longer, 200-ms, burst (known as 

' s low é jec t ion ' ) is. mainly su i tab le fo r 

exper iments using counter and spark-

chamber arrays fo r par t i c le d é t e c t i o n ; 

t he 1-ms burst ( 'quick é jec t ion ' ) wi l l 

be used fo r bubb le -chamber exper i ­

ments requi r ing e lec t ros ta t i ca l l y sepa-

rated beams of secondary par t i c les . 

The th i rd poss ib i l i ty is g iven by 

opéra t i on as a fas t -e jec t ion sys tem, 

when the beam is sent out of the 

acce le ra to r in an even shor ter t ime , 

g iv ing a 2 .1-microsecond ta rge t 

burs t su i tab le for bubb le -chamber 

exper iments requi r ing rad io f requency 

separa tors in the beam l ine. Th is 

me thod of opéra t ion is bas ica l ly 

the same as that of the ex is t ing 

fas t -e jec t i on system, a se lec ted 

number of bunches of c i r cu la t i ng 

p ro tons be ing e jec ted f rom the 

acce le ra to r w i th in the t ime taken fo r 

one révo lu t ion. A t présent , a lso, the 

two fas t -e jec t ion Systems ut i l ize the 

same k icker magnet , or ig ina l ly ins ta l led 

for the external beam in the South 

area. 

The f i rs t tes ts on the résonant 

é jec t ion system were made on 19 July 

and those wi th the fast system (car-

r ied out in co l labora t ion wi th staff of 

the NPA Div is ion) on 29 July, in each 

case using pro tons wi th a momentum 

o f 1 9 . 2 G e V / c . Both methods, toge ther 

wi th the f i rs t sec t ion of the external 

beam line and ta rge t system, w o r k e J 

we l l . O the r tests were made at 

12 GeV /c and 24.5 GeV/c and were 

equal ly success fu l . W h e n focused 

on to the external ta rge t the fast -

e j ec ted beam had a c ross-sec t iona l 

d iameter of less than 2 mm. The 

e f f i c iency of the s low e jec ted beam 

was about 7 0 % (that is, 70% of the 

pro tons c i rcu la t ing inside the acce ler ­

ator were t rans fer red to the external 

beam), wh ich is a high value for a 

puise as long as 200 ms. 

Dur ing the tests a start was made 

on t ra in ing the opera tors for the new 

beam fac i l i t ies , in prépara t ion fo r 

exper iments schedu led for O c t o b e r : 

s low é jec t ion into the ej beam line 

for p ro ton -p ro ton scat te r ing exper i ­

ments and fast é jec t ion into the u-i 

beam l ine, incorpora t ing rad io- f re-

quency separators , fo r the 2-m l iqu id -

hydrogen b u b b l e . chamber. In fac t , 

one exper iment was car r ied out a lmost 

immedia te ly — a ta rge t exposure fo r 

the NP Div is ion 's Nuc lear Chemis t ry 

Group . 

PS shut-down 

Insta l la t ion of the East-area e jec ted 

beam was one of the most impor tant 

of the major j obs car r ied out dur ing 

the long shu t -down of the synchro t ron 

wh ich lasted f rom the beg inn ing of 

June unt i l the midd le of July. 

In add i t i on , in the East and Nor th 

expér imenta l hal ls espec ia l ly , major 

changes were made concern ing the 

exper iments on the f loor , most of the 

ex is t ing beam l ines be ing d ismant led 

and many new ones whol ly or part ly 

cons t ruc ted . In the South hal l the 

beam line fo r the muon s to rage 

r ing was insta l led. Among other 

th ings, the C E R N heavy- l iqu id bubb le 

chamber was moved f rom the South 

hall to the Nor th hal l , f o l l ow ing the 

end of the neutr ino run, ready for a 

new exper iment on the decay proper-

t ies of pos i t i ve K mesons. In fac t , 

f rom the po in t of v iew of the MU group, 

respons ib le for ail the beam and 

equ ipment changes, the shut -down 

e f fec t ive ly began last Easter and wi l l 

go on wel l into Sep tember . Prac t i ­

cal ly ai l the exper iments schedu led 

f rom July onwards are comp le te l y new, 

invo lv ing new expér imenta l equ ip ­

ment, and even the l iqu id -hydrogen 

bubb le chambers are using new beam 

l ines. 

Unfor tunate ly it has not been pos­

s ib le to comp i le a fu l l accoun t of the 

work car r ied out dur ing the PS shut­

down pe r iod , but we hope to g ive 

fur ther in format ion on at least some 

aspec ts of it in subséquen t issues of 

CERN COURIER. 

May-July at the SC 

Dur ing the th ree months May—July, 

four long exper iments were in 

p rogress at d i f fé ren t t imes at the 

synch ro -cyc lo t ron , t oge the r wi th a 

number of shor ter ones. In para l le l , 

as usual , var ious i tems of equ ipment 

and expér imenta l a r rangements were 

tes ted in p répara t ion for f o r thcoming 

exper iments . 

A t the beg inn ing of May a sér ies of 

exper iments was car r ied out by the 

Hea l th Physics Group , using the 

ex t rac ted p ro ton beam. This was 

part ly for sh ie ld ing tes ts and radia­

t i on -dose measurements but also for 

b io log ica l i r rad ia t ions on behal f of a 

number of inst i tu tes in Europe. The 

var ious exper iments requ i red a great 

deal of e f fo r t on the cons t ruc t ion of 

the necessary sh ie ld ing and on the 

p réc is ion a l ignment of the beam. 

The rest of the month was o c c u p i e d 

mainly by th ree of the long exper i ­

ments tha t are con t inu ing at the S C : 

measurement of the x-rays p roduced 

by muon cap tu re in a toms, search fo r 

the d is in tegra t ion of the neutra l p ion 

into th ree gamma rays, and inves t ig ­

at ion of muon cap tu re in a ta rge t of 

h igh-pressure hydrogen gas. 

Dur ing June and July a four th 

exper iment was begun and comp le ted , 

the beam line having been set up 

dur ing the p reced ing month. This 

exper iment , car r ied out by a comb ined 

team f rom C E R N and the French 

labora tor ies at Sac lay and Orsay, was 

on the sca t te r ing of 600-MeV po lar ized 

pro tons f rom a po la r i zed-p ro ton target . 

The ta rge t was the same as that used 

in prev ious exper iments at the S C and 
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\ • • • u n i — m i l l M I I I • • • « 
This photograph shows the compact nature of the special cryostat containing the superconducting 
magnet for the emulsion experiment of the Strasbourg group, as mounted in the neutron room of the 
synchro-cyclotron at CERN. The incident pion beam comes through the quadrupole focusing 
magnet at the right, is collimated by the pile of lead bricks and is detected by the small plastic 
scintillation counter immediately to their left. In the left foreground is the liquid-helium 
container for continuous replenishment of the liquid in the cryostat. 

PS and desc r i bed in CERN COURIER 
last December (vol . 4, p. 168). It was 
bombarded by pro tons po la r ized by 
sca t te r ing f rom a smal l ca rbon ta rge t . 
The beam line gu id ing the p ro tons t o 
and f rom this ta rge t and enab l ing 
pro tons of e i ther 'spin up ' or 'sp in 
d o w n ' to be se lec ted cons is ted of 
s ix teen independen t e lements and was 
the most comp lex ever used at t he 
SC. A pho tog raph of the de tec t i on 
equ ipment , t oge the r w i th some infor­
mat ion on its mode of ope ra t i on , 
appears on p. 121 of th is issue. 

Dur ing May the pos i t ion of the 
magnet ic ex t rac t ion channe l fo r the 
external p ro ton beam was changed , 
in acco rdance wi th pr ior ca lcu la t ions , 
to obta in a cons iderab le increase in 
the ex t rac t ion e f f i c iency . The beam-
measur ing system was also reca l ib ­
ra ted, to g ive a more accura te read ing . 
Some 5 x 1 0 1 1 p ro tons per second can 
now be ob ta ined in the externa l beam. 

A lso in the per iod under review, 
many members of the M S C Div is ion 
moved into the i r new quar te rs in the 
bu i ld ings cons t ruc ted in the area be­
tween the S C cont ro l room and the 
Main Workshop . For example , much 
of the equ ipment used by the New 
Pro jec ts Group was moved into the 
newly f in ished hall where the cyc lo t ron 
mode l wi l l be set up. The S C work ­
shop was also among the sec t ions to 
be t rans fe r red . 

Superconducting magnet used in 
emulsion experiment at the S C 

One of the shor ter exper iments at 
the S C in May was of par t icu lar 
in terest s ince it invo lved the use fo r 
the f i rs t t ime at C E R N of a super­
conduc t i ng magnet . The aim of the 
exper iment , wh ich was ca r r ied out by 
a g roup f rom the Par t ic le Physics 
Depar tment of the 'Cen t re de 
Recherches Nuc léa i res ' at S t ras­
bourg , was to s tudy the mechan ism 
of doub le charge exchange, J T + chang ­
ing to jt~, in l ight nuc le i f o rm ing part 
of nuclear emuls ions or added to 
them. The supe rconduc t i ng magnet , 
g iv ing a magnet ic f i e ld of 42 000 gauss 
ye t st i l l very easy to handle , pe rm i t t ed 
a good d is t inc t ion to be made be ­
tween the pos i t ive and negat ive p ions 
of h igh energy. 

A f t e r pre l iminary tes ts at Sac lay, 
us ing the 3-GeV pro ton synchro t ron 
'Saturne ' , the equ ipmen t was b rough t 
to C E R N and used on 14 and 15 May 
in a pure beam of 70-MeV pos i t i ve 

p ions f rom the SC, at an intensi ty of 
about 100 pions per square cent imet re . 
Bas ica l ly the apparatus cons is ted of 
a l ight cryostat , of or ig ina l des ign 
having a c lear space in the midd le 
into wh ich stacks of nuclear emuls ions 
(4 cm x 9 cm x 2 cm) cou ld be p laced , 
in f ree air, uncoo led . In6ide the 
cryosta t was the co i l of the e lec t ro ­
magnet , cons t ruc ted in two par ts , of 
n iob ium-z i rcon ium wi re , su r rounded 
by l iqu id hel ium wi th no other coo l ing 
jacke t . The cryostat and coi l c o m ­
p le te we ighed about for ty k i l og rammes; 
the d.c. generator , g iv ing a regu la ted 
ou tpu t of 200 A at 6 V, we ighed some 
150 kg. The who le equ ipment , in 
cont ras t to a convent iona l magnet and 
power supp ly of s imi lar pe r fo rmance , 
was easi ly moved and was in fac t 
b rough t to CERN in a l ight van. 

Dur ing the exper iment , af ter the 
ini t ia l coo l i ng down of the co i l , the 
average consumpt ion of l iqu id hel ium 
was be tween 1 and 2 l i t res per hour, 
the vapour be ing co l l ec ted for re-use, 
and the system was in opera t ion fo r 
abou t twe lve hours wi th the magnet ic 
f i e ld cons tan t to one part in a 
thousand . 

A c c o r d i n g to the group that car r ied 
out the exper iment , the size of such 
an enc losure for emuls ion s tacks or 
o ther techn iques of de tec t i on is 
l im i ted only by the present cos t of 
supe rconduc t i ng wi re . The va lue of 
the magnet i c f ie ld is l imi ted by the 

c r i t i ca l f i e ld of the supe rconduc t i ng 
mater ia l , but by using more favourab le 
mater ia ls , such as n iob ium- tan ta lum 
al loy or n iob ium- t in , there is a hope 
of exceed ing 100 000 gauss over qu i te 
a large vo lume in the near fu ture . 
This wou ld obv ious ly of fer a very 

Continued on p. 123 

PARTICLES A N D SELCITRAP 

In the December, 1964, issue of CERN 
COURIER we published a short contri­
bution in German on the subject of 
antiparticles. As a result we have 
received the following comment — from 
John Sykes, of the Atomic Energy Esta­
blishment at Harwell, U.K. — which 
seems particularly appropriate in view 
of the recent discovery of 'compound9 

antiparticles in the form of antideu-
terons. 

W H A T MATTER ? 

Cheer up ! fo r somewhere , off the map 
By many and many a parsec 
The s ts i tne ics at the i r N R E C 
Are c lose ly s tudy ing se lc i t rap . 

A f te r a long no i t i ru t rap 
(a lmost s isenegoneht rap) 
They too have reached a p ihs ren t rap 
To do research on se lc i t rap . 

A n d in the i r Rei ruoc, mayhap, 
They ' re wr i t i ng g loomy ar t ic les 
A b o u t these awfu l particles 
That spoi l the i r wor ld of se lc i t rap . 
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30th Session of CERN Council 
As briefly reported in the July issue of CERN 

COURIER, delegates from the 13 Member States of 
CERN met at the laboratory on Wednesday and Thurs­
day, 16 and 17 June, for the 30th Session of the Council 
of the Organization, held under its President, Mr. 
J . H. Bannier, of the Netherlands. 

News of the two most important decisions taken 
during this session was also given in last month's issue. 
As usual, a brief survey of the current state of CERN 
was given by the Director General, Prof. V. F. Weiss-
kopf, in presenting the Progress Reports of its Divisions 
(for the period November 1964 to May 1965), and 
various detailed points concerning the running of the 
Organization were discussed or given formal approval. 
Most of the session, however, was devoted to the future 
of sub-nuclear physics research in Europe, and it was 
in this context that the decision was taken to support 
the construction of intersecting storage rings for the 
CERN proton synchrotron. 

Progress Reports 

Presenting the half-yearly Progress Reports of the 
Divisions*, Prof. Weisskopf remarked first of all on the 
new technical equipment of the laboratory, especially 
the 2-m liquid-hydrogen bubble chamber and the radio-
frequency particle separator, as well as the large new 
computer, which had been installed and was in use 
although it still lacked the full time-sharing system 
necessary for its proper use. 

Turning to the research results, Prof. Weisskopf 
noted that there was a new excitement in this field of 
physics. New ways of looking at the evidence presented 
by experiment were beginning to evolve and there 
seemed to be a better understanding of the facts. The 
symmetry theory known as SU 6 , together with its 
various developments, was characteristic of this new 
feeling and the theoretical physicists at CERN had 
made important contributions. One of the consequences 
of the new way of looking at things was the possibility 
that all the many mesons (including 'resonances') 
discovered in the past few years might in reality be 
only one, seen, as it were, from different viewpoints. 

Experimentally, the discovery at CERN of a new 
meson resonance having an electric charge of two units 
and a 'strangeness' of two units provided striking proof 
that our previous ideas on the nature of 'elementary 
particles' were insufficiently developed. Another exper­
iment, made possible by the development of new 
techniques enabling very small angles of scattering to 
be measured, had shown the existence of diffraction 
patterns in the scattering of high-energy protons from 
the nuclei of various atoms. In the study of the so-
called 'weak' nuclear interaction, the experiment on 
antineutrino interactions, for which the accelerator run 
was carried out in May, practically completed the 
present phase of CERN's neutrino programme, although 

* CERN/587 

preparations were in hand for the next series of 
experiments under improved conditions. Another CERN 
experiment on the effects of the weak interaction had 
lent strong support to the idea that the basic laws 
governing the interactions of nuclear particles might 
after all depend on whether time was measured 
forwards or backwards — requiring a fundamental 
change in our thinking on these matters —, and a 
whole new series of experiments was beginning here 
and in other laboratories. 

Prof. Weisskopf also mentioned the work on the 
structure of atomic nuclei that was being carried out 
with the help of the synchro-cyclotron. Since it was 
decided to do more experiments of this kind, supple­
menting the sub-nuclear investigations using both the 
CERN accelerators, much interest had been shown 
among laboratories in the Member States and there 
had been many proposals for experiments. Some inter­
esting new developments, such as the measuring of 
the electric quadrupole moment of various nuclei and 
the discovery of a new excited state of helium, were 
coming out of this work. 

Internal Organization 

The Director General was followed by the Direc­
torate Member for Administration, Mr. G. H. Hampton, 
who gave a short account of the changes that had been 
made in the internal organization of CERN over the 
last year or two, as a result of continued expansion and 
in the quest for greater efficiency. As an example, 
incorporation of the Purchasing Office into the Finance 
Division had meant, among other things, that it was 
no longer necessary to have two largely overlapping 
staffs for accounting control. At the same time, 
purchasing officers were being appointed to serve with 
the various Divisions, so as to achieve a better co­
ordination between individual needs and the benefits 
of bulk ordering. In the Finance Division as a whole, 
an overhaul of the 'paperwork' was taking place and 
an 'organization and methods' officer had been appointed. 
As well as the new purchasing system, a similar 
arrangement was being tried with the stores, that is, a 
large central store supplemented by smaller, more 
specialist stores where required, and a stores manager 
had been appointed to co-ordinate the whole. Per­
sonnel-record methods were being 'mechanized', and 
the budget coding system was being changed so as to 
provide better accounting statistics. In this connexion, 
the labour cost of jobs carried out in the workshops 
would now be charged to the Divisions concerned, 
instead of appearing separately in the Budget, and it 
was hoped that this would also lead to a better 
balance between work carried out inside CERN and 
that outside. 

Finally, Mr. Hampton mentioned the efforts being 
made in the field of social welfare, especially in respect 
of housing and other facilities for the very large 
number of transient staff. CERN was also taking the 
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initiative in helping to solve, or at least ameliorate, 
the various local problems that had begun to take on 
a more acute form. 

Future Programme 

Once again at this session, the delegates devoted 
special attention to a discussion of the proposals for 
Europe's future activities in the field of sub-nuclear 
physics research. These proposals, it will be recalled, 
are in the form of a three-point programme comprising 
two major new projects — intersecting storage rings 
as an extension to the present CERN synchrotron and 
a new 300-GeV accelerator — as well as a series of 
improvements to the present CERN facilities. 

Intersecting storage rings 

The first part of the programme to be discussed by 
the Council was that concerning the storage rings. 
After an introduction by Mr. Bannier, Dr. Schulte-
Meermann (Federal Republic of Germany), Chairman 
of the Finance Committee, reported on the progress 
that had (been made in defining the procedure to be 
followed for the establishment and control of the 
supplementary programme needed for the construction 
of this major addition to the CERN facilities, particu­
larly as it affected cost control and the relationship 
with the normal activities and budget. Although final 
agreement had still not been reached on some points, it 
was felt that this was only a matter of time and should 
not act as a deterrent to any decision of principle. 

Sir Harry Melville, speaking for the British Dele­
gation, then said that he was glad to be able to an­
nounce that the United Kingdom would be pleased to 
participate in the project and to have this further 
opportunity of co-operating with its partners in CERN. 
After Dr. Funke had added Sweden's support, the 
proposal for • the approval in principle of the under­
taking was adopted without dissent by the Council*. 

This decision, according to Mr. Bannier, will assure 
the future of CERN-Meyrm, for many years to come. 
He thanked all those in CERN who had worked on the 
design and also those in the Council and its Committees, 
the Government authorities concerned, and others, 
who had made the decision possible. 

Prof. Weisskopf also thanked the Council for their 
demonstration of confidence, interpreting the decision 
not only as one of confidence in the intersecting 
storage rings as such but also in the future of high-
energy physics in Europe. 

As previously indicated, it is expected that the 
number of Member States that will actually parti­
cipate, as well as the first year's budget and the start 
of construction, will be decided at the next meeting of 
the Council, in December. 

* For more information, see CERN COURIER, vol. 5, p. 99, July 1965. 

R E S O L U T I O N O N T H E ISR PROJECT 

T H E C O U N C I L , 
having examined documen t CERN/542 (Repor t on 
the des ign s tudy of in te rsec t ing s to rage r ings ( ISR) 
for the C E R N pro ton synchro t ron ) ; 

unders tand ing , at its Th i r t ie th Sess ion , that many 
Member Sta tes wish in p r inc ip le to under take such 
a p ro jec t ; 

be ing of the op in ion that the p ro jec t p roposed in 
documen t CERN/542 is a supp lementa ry p rog ramme 
in acco rdance wi th the te rms of the Conven t i on ; 

cons ide r ing that any supp lementa ry p rogramme shal l 
requi re approva l by a two- th i rds major i ty of al l the 
Member States of the Organ i za t i on ; 

A P P R O V E S in p r inc ip le the under tak ing , by the 
Member Sta tes who wish to par t i c ipa te , of such a 
supp lementary p rog ramme fo r the cons t ruc t ion of 
in te rsec t ing s to rage r ings; 

A N D S U B M I T S th is p rog ramme to Member Sta tes 
for cons idera t ion and fo r appropr ia te dec is ion in 
Counc i l at its Th i r ty - f i rs t Sess ion by those Member 
States agree ing to con t r ibu te f inanc ia l ly . 

300-GeV accelerator 

Turning to the new large proton synchrotron that it 
is hoped will be built in Europe within the next ten 
years, the Council received the report on the official 
offers of sites that had been made by Member States 
up to the closing date. The response to the request 
for offers had turned out to be greater than expected, 
and altogether seventeen proposals, coming from all 
the Member States except Denmark, Holland, Greece 
and Switzerland, were available for evaluation (see 
map on p. 119). 

In the course of a preliminary discussion on ways in 
which criteria for evaluating the sites could be laid 
down, it was (brought out very clearly that this is a 
European project and not one of CERN alone. In fact 
it is probable that if European Governments decide to 
build the accelerator, a new organization, (perhaps 
covering both the new Laboratory and CERN-Meyrin) 
will be set up for the purpose. Mr. Bannier pointed 
out in the discussion that the CERN Council could 
study the many problems of site iselection but could not 
make any decisions that would be binding on any new 
body. It was agreed that a comprehensive report on 
the site offers, from a purely technical point of view, 
should be submitted to the Council and that the 
Steering Committee for the 300-GeV project should 
consider further the question of the way in which a 
final choice could be approached. 

The map opposite shows the location of the 
sites proposed by the Member States of CERN 
for a 300-GeV accelerator. 
(Réf. : CERN/SIS/R/10899) 
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Basic programme of CERN 

The third part of the future programme concerns 
the development of the existing CERN facilities. On 
this point, the Director General put forward detailed 
scientific proposals and analysed their financial impli­
cations. The proposals, which were first worked out 
during 1964, call for improvements in two stages. In 
the first of these, scheduled to be completed before 
1969, the intensity of the proton synchrotron would be 
effectively improved by increasing the pulse repetition 
rate, the instrumentation for normal experiments and 
for neutrino research would be increased (the additional 
equipment including the proposed new bubble chamber, 
'Gargamelle', to be built by France), and the experi-
mentall areas would be slightly enlarged. The second 
phase would involve a new injector for the synchro­
tron, bringing the overall increase of intensity up to a 
factor of ten, and a 5-m liquid-hydrogen bubble 
chamber. If carried through, the improvements in­
cluded in the first phase, in particular, would put the 
laboratory in a very strong position, technically, 
compared to similar laboratories elsewhere, at a time 
when comparable or more ambitious improvements to 
other accelerators would still be uncompleted. 

Unfortunately, such plans cost money. Together 
with the expected small growth in utilization, and 
hence cost, of the present facilities, they would lead to 
an average growth in CERN budgets (excluding those 
for the storage rings) of about 11 % per annum, up to 
1971. However, in order to keep to the proposed time 
scale the increases in the first few years would need to 
be rather higher, and although most Member States 
appeared to be ready to consider supporting the whole 
programme, several of them would find it more 
difficult to approve the growth rates in their contri­
butions that would be needed to get the programme 
started quickly. 

Strong support for the Director General's proposals 
by the Scientific Policy Committee was expressed by its 
Chairman, Prof. L. Leprince-Ringuet, who also under-

N E W A P P O I N T M E N T S 

Apar t f rom the appo in tmen t , as f rom 1st January 
1966, of Prof. B. P. G R E G O R Y as D i rec to r Genera l 
of CERN in success ion to Prof. V. F. We isskop f , the 
Counc i l also app roved the f o l l ow ing : 

- Dr. G. Ross M A C L E O D as Leader of CERN 's 
Data Hand l ing D iv is ion ; 

- Dr. Kjell J O H N S E N as Leader of the new Div is ion 
that wi l l be set up to carry out the p ro jec t fo r 
in te rsec t ing s to rage r ings. 

Dr. Mac leod is of Br i t ish nat ional i ty and has 
a l ready o c c u p i e d the post ad interim s ince Sep ­
tember 1963, in the absence of Prof. L. Kowarsk i , 
who has been on leave as V is i t ing Professor at 
Purdue Univers i ty , U.S.A. Dr. Johnsen , a Norweg ian , 
has been one of the Leaders of the Acce le ra to r 
Research Div is ion (see CERN COURIER, vo l . 3, 
p. 52, Apr i l 1963) and is p resent ly Head of its S tudy 
Group on New Acce le ra to r Pro jec ts . 

- Prof. L. K O W A R S K I , who re turned to C E R N in 
June, has been g iven respons ib i l i t y fo r the per­
fo rmance and gu idance of s tud ies , in a longer-
term perspec t i ve , on da ta p rocess ing as we l l 
as on the re la ted p rob lems of commun ica t ion 
and co l labora t ion be tween cent ra l labora tor ies 
l ike C E R N and the outs ide g roups that use the i r 
fac i l i t ies . S ince the scope of these p rob lems is 
w ider than can be hand led wi th in the f ramework 
of a s ing le C E R N Div is ion, Prof. Kowarsk i w i l l 
be long admin is t ra t ive ly to the D i rec to ra te staff. 

lined the specific cuts and delays that would be needed 
if the money could not be provided. However, to allow 
more time for consideration of the various points that 
had been raised, a decision on the provisional budget 
figures for 1967 and 1968 was deferred until the next 
meeting of Council. The overall budget total for 1966, 
amounting to 142 million Swiss francs at 1965 prices, 
was fixed previously by the Council at its session in 
December 1964 ® 
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H. E. Mr. S. Chr. Sommerfelt 
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Sweden 
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BOOKS 
The boundaries of science, by Magnus Pyke (Harmonds-

worth, Pelican Books Ltd., 1963; 4s. 6d.) , is an essay in the 
philosophy of science rather than a 'popular science' book 
of the usual kind. Instead of explaining a particular 
scientific topic it sets out to show something of what science 
itself is, using examples drawn mainly from the fields of 
chemistry, physics, biology and astronomy. On the whole, it 
fulfils this task extremely well, and the book can be read 
with profit riot only by the 'layman' but by many scientists 
and engineers who have become a little lost in the day-to-day 
progress of their own speciality. 

The author, a biochemist and director of a large indust­
rial research station, begins by denying the short dictionary 
definition of science as 'ordered knowledge' and substituing 
for it 'a way of thinking'. Science, he believes, comprises 
two main tenets; the first has three parts — the collection 
of facts, the construction of hypotheses, and the selection 
of further observations to test the hypotheses; the second 
is the assumption that the universe is a systematic and 
ordered place and that every observation is eventually 
capable of rational explanation. 

One of the legacies of the former view of science has 
been its sub-division into the branches of physics, chemistry, 
biology, etc., but more than sufficient evidence is given in 
the first chapter of this book to show that such sub-divisions 
are no longer tenable. Even professional specializations, 
although usually narrower in scope, cut across the former 
boundaries. 

In the second chapter, the author shows how modern 
chemistry falls much more naturally under the old heading 
of physics, even if the chemist still has to learn his own 

particular trade, and physics itself is taken up in the follow­
ing pages. Is biology chemistry ?, the author then asks, and 
proceeds to prove that in many respects it is — but as 
chemistry it is therefore physics ! A common link in all three 
subjects is the concept of energy, and the next chapter deals 
with this in its various forms. 

If this first half of the book is concerned more with a 
much needed re-interpretation of established ideas, the 
second part goes further into the realms of philosophy. 
The chapter on 'evolution: animate and inanimate' intro­
duces the idea that our present way of thinking about 
science represents an evolutionary advance, compared with 
the attitude of Galileo's time, for instance, and goes further 
to suggest that higher evolutionary steps may be in store. 
This leads the way to a discussion of the brain as an 
electronic machine, in the course of which an important 
distinction is made between 'reflex' actions, which can also 
be done by electronic computers, and the seeing of new and 
unexpected purposes, of which only brains are capable. 
This kind of distinction, between the careful routine of 
applied science for instance, and the flash of intuition of a 
Newton, an Einstein or a Heisenberg, is brought more than 
once into the book. 

The traditional 'layman's' idea of science as something 
exact, with predictable applications, is further undermined 
in the next chapter, which deals with the lack of precision 
inherent in words, or even in numbers, the difficulties of 
ascribing an exact cause to a particular event, the corres­
ponding ease of drawing wrong conclusions because of 
preconceived notions, and the ideas of statistics. The sub­
ject of astronomy is then used as an example to carry the 
argument forward, concluding with an interesting com­
mentary on the true nature of science: 'Astronomers are not 

This photograph gives a general idea of the 
scintillation-counter lay-out for the SC expe­
riment on the scattering of polarized protons 
reported on p. 116. The polarized-proton 
target is hidden by its magnet (marked PT 1) ; 
incident protons reach the target through aper­
tures in the concrete shielding (foreground) 
and the magnet yoke. Protons scattered to 
the right at any one of eight chosen angles are 
detected by means of coincidences between the 
signals from the corresponding pair (one behind 
the other) of plastic scintillation counters, 
clearly visible ; absorbers between some of 
the pairs are for energy measurements. To the 
left of the target can be seen a long plastic 
scintillation counter, with two photomultipliers, 
of the type mentioned by Prof. Cocconi in 
last month's CERN COURIER (p. 105). Protons 
recoiling from the target travel in this direction 
and the position of each one as it strikes the 
counter is measured, thus defining its direction 
of travel. In this way each scattered proton 
can be associated with its corresponding recoil 
proton, separated from the general background. 
Other counters in the background are used in 
lining up the beam. G. Goignet is adjusting 
the counter on the left and J. Monmejat is at 
the back. 
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really interested in firing ironmongery round the moon, 
what excites them is the fact that they feel themselves to be 
on the verge of learning something fundamental about 
form, order, and change in the world at large'. It would be 
easy to substitute 'high-energy physicists' for 'astronomers' 
in this statement. 

The boundaries of science are reached in the last chapter, 
which summarizes many of the foregoing arguments and 
introduces Godel's 'incompleteness theorem' to show that 
there is an absolute philosophical limit to physical thought — 
human reason is incapable of achieving a watertight proof 
of its own rationality. One of the boundaries of science is 
thus the mind of the scientist; the simplicity of the final 
atomic particle (assuming it to exist) is the end and the 
uprovable mathematical principles by which it is governed 
is the boundary. On the other side, the frontier is the 
complexity of biological chemistry. 'It is inconceivable 
that anyone ever will be able to make a shearwater', says 
the author, and who will disagree with him ? The third 
boundary is of a different nature, but just as real : 'Purpose, 
aesthetics, impulsiveness, ethics — these are outside the 
boundaries of science', is the last sentence in a well-written, 
intelligent and thought-provoking book which, with 200 
closely printed pages, 'pocket' format, for 4/6, is very good 
value for money. There are a few errors of fact, and the 
discussion of elementary particles is now out of date, but in 
this context such things are not so very important. 

A.G.H. 

Plutonium, by M. Taube (Oxford, Pergamon Press Ltd., 
1964; 60 s.). 

Only twenty years ago, in the course of a piece of pure 
scientific research, the first man-made elements, with atomic 
numbers 93 and 94, were produced. Now we have a book 
surveying the tremendous wealth of detailed knowledge that 
has been accumulated concerning the physics, chemistry and 
metallurgy of the element plutonium, an element which is 
now produced in a few countries in ton quantities annually 
and whose appearance has meant multiplying by a large 
factor the world's known reserves of energy, both those for 
peaceful purposes and those for self-destruction. Until the 
last few years all of this knowledge was a matter of tightly 
held secrets for these few countries, but at the 1958 U.N. 
Conference on the Peaceful Uses of Atomic Energy there 
was a sudden rush to release this information. 

The present book unfortunately contains no references 
later than 1961, but nevertheless provides a useful broad 
outline of the subject and a very large list of references 
for those who wish to know more. The opening chapter 
describes the physical properties of plutonium and, in 
particular, the characteristics of the neutron interactions 
with the various isotopes. The author is a chemist, 
however, and it is on the chemistry of plutonium that he is 
at his best and goes into the greatest detail. Many block 
diagrams and tables are used to describe the various 
processes for the separation of plutonium from uranium 
and fission products, its analysis, and general chemistry. 
Plutonium is one of the most toxic substances known and a 
special chapter is devoted to the physiological effects of 
plutonium, and its health physics. The later chapters deal 
in detail with the metallurgy of plutonium, its preparation 

into fuel elements for nuclear reactors, and its influence on 
the economics of nuclear power. 

This edition is a translation from the original Polish one. 
The result of the translation is a quite readable work and 
only one serious error was noticed — the confusion between 
the use of 'delayed' as applied to neutrons resulting from 
the time-delayed radioactive decay of fission products and 
its wrong use when applied to neutrons which are really 
'slowed' (on a velocity scale) by collision. In his efforts to 
be as complete as possible, the author has unfortunately 
dragged in a variety of irrelevant pieces of information, 
such as the photograph of a large white building with a 
chimney which is supposedly a plutonium factory but could 
equally well be a gas work. This is a minor criticism, 
however. The book is a useful work. 

C. R. Symons 

The structure of atoms and molecules, by V. Kondratyev 
(Groningen, P. Noordhoff N.V. ; Dfl. 3 0 ) . 

This book, translated from the Russian into English by 
G. Yankovsky, covers a great deal of ground : experimental 
methods, numerical results, models that explain the results, 
and quantum theory for the derivation of the models. Such 
a method of presenting experiment and theory at the same 
time emphasizes the physical concepts and makes the book 
easy to read. 

The main topic of the book is, as might be expected, 
atomic and molecular spectroscopy, and the chapter 
headings are : electrons and quanta, atomic nucleus, elec­
tronic structure of atoms, the quantum-mechanical theory 
of the atom, the spectroscopy of atoms, the atom in a force 
field, the nature of chemical forces, molecular spectra, 
electrical and magnetic properties of atoms and molecules, 
molecular constants. An idea of the level at which the 
book is written can be gained from the fact that the second 
chapter, covering the whole range of nuclear physics, does 
not include any quantum mechanics. Bohr's quantum 
condition comes in the middle of chapter 3. 

A theoretical physicist may be slightly disappointed : 
Dirac's equation, the Hartree-Fock method, and the theory 
of radiative transitions, for example, are omitted ; the 
method of adding angular momenta is not properly derived. 
Such things as the periodic system of the elements, on the 
other hand, are nicely explained. The book contains 
numerous figures and tables, but unfortunately there is no 
author index and the subject index is very short. 

H.P. 

Radiation sources, edited by A. Charlesby (Oxford, 
Pergamon Press Ltd., 1964 ; 80 s.). 

This volume (which includes the work of several authors) 
describes the sources of ionizing radiation that are used 
particularly in the field of applied radiation and in industry, 
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either for chemical, biological, medical or agricultural 
research, or for sterilizing food. 

The various chapters deal briefly but clearly with the 
following subjects: nuclear reactors (with the exception of 
very powerful ones or those used for military purposes) ; 
high-intensity isotopic radiation sources; Van de Graaff 
accelerators; electrostatic-cylinder generators; resonant-
transformer electron-beam generators; powerful sources for 
industrial irradiation; and linear accelerators. Technical 
details concerning installation in a laboratory, as well as 
capital and operating costs of the equipment, are given for 
each type. 

A chapter is included on radiation protection in the 
laboratory and in industrial plants, and another (very short) 
on measuring energy and neutron fluxes. 

The book is obviously a practical one, intended to serve 
as a guide for those wishing to instal radiation sources of a 
certain power for research, clinical or industrial purposes. 
It consists of 268 richly illustrated pages covering the 
various types of equipment and their installation, and there 
is a wealth of diagrams and tables. The bibliography, which 
is given separately for each chapter, has been brought up to 
about 1961. 

Antonio Pasinetti 

(cont . ) 

p romis ing techn ique fo r exper imenta l 
phys ic is ts , f rom the po in ts of v iew of 
bo th ease of t ranspor t and ease of 
opera t ion . 

Annual General Meeting of C E R N 
Staff Association 

On W e d n e s d a y 2 June the Ma in 
Aud i to r i um at C E R N was wel l f i l l ed 
for th is year 's Annual Genera l Mee t i ng 
of the Staf f Assoc ia t ion . Represen ta ­
t ives f rom the Staf f Counc i l of the 
Un i ted Nat ions were also present and 
messages were rece ived f rom the 
Staf f Assoc ia t ions of the W o r l d 
Hea l th Organ iza t ion and the Inter­
nat ional Te lecommun ica t i ons Un ion , 
who were unable to send observers . 

A summary of the ac t iv i t ies of the 
prev ious year was g iven by Dr. G. 
Vanderhaeghe , the ret i r ing Cha i rman 
of the Assoc ia t i on , and both th is 
repor t and the f inanc ia l repor t were 
manimous ly approved by the meet ­

ing. An impor tan t task of the C o m ­
mi t tee had been to make a care fu l 
examinat ion of the Statutes of the 
Association, in the l ight of exper ience 
s ince it was set up and of the g rowth 
and consequen t changes tha t have 
taken p lace in CERN as a who le . As 
a result , a comp le te ly rev ised set of 
S ta tu tes had been p roduced and 
c i r cu la ted be fore the meet ing . These 
were adop ted in p r inc ipa l , but a 
commi t t ee is to be charged w i th the i r 
f ina l d ra f t ing , in the two o f f i c ia l 
languages of the Organ iza t ion , be fo re 
f ina l submiss ion to the members of 
the Staf f Assoc ia t ion for approva l . 

An impor tan t organ izat iona l change 
a d o p t e d in the new Sta tu tes was tha t 
in fu tu re , ins tead of the separa te ly 
e lec ted Commi t t ee and Cha i rman , 
the re wi l l be an e lec ted Staf f C o u n c i l , 
wh ich wi l l i tsel f e lec t an Execut ive 
Commi t t ee , inc lud ing a Cha i rman, f r om 

among its own members . Moreover , 
to p rov ide cont inu i ty , only half the 
Counc i l w i l l re t i re each year, each 
member be ing e lec ted for a 2-year 
pe r iod . A m o n g other th ings d is­
cussed at the meet ing , the prev ious 
Commi t tee ' s proposa ls for new 
e lec to ra l g roups for the e lec t ion of 
the Counc i l were approved unanim­
ously. The proposa l to mainta in 
annual subscr ip t ions on a vo luntary 
basis and at the prev ious levels 
(Fr. 5.— fo r grades 2 to 5, Fr. 10.— for 
grades 6 to 9 and Fr. 15.— for grades 
10 to 14) was also approved , af ter 

var ious o ther sugges t ions had been 
put fo rward . 

In the elections tha t took p lace 
later in the month , 44 members were 
appo in ted to the Counc i l , w i th 32 
deput ies . The Executive Committee 
has been appo in ted as fo l l ows : 

Pierre Lazeyras 
Jacques Gioria 
Aldo Michelin! 
Joan Rice 
Claude Degrange 
Eugénie Iseli 

Pres ident 
V ice -p res iden t 
V i ce -p res iden t 
Secre ta ry 
Treasurer 
Journa l • 

Because particles such as protons, pions and kaons can be guided from one place to another and 
'sorted' in momentum by magnetic fields, in much the same way as light can be sent from place to 
place (and 'sorted' into different colours) by means of prisms and lenses, the design and cons­
truction of suitable electromagnets plays a large part in the technology of sub-nuclear physics. 
In this photograph, Antoine Magouriotis, of CERN's TC Division, is seen with a new magnet (TC 15) 
developed in the Division and now installed at the beginning of the m 5 beam line which provides 
antiprotons, pions or kaons for the 81-cm Saclay/Ecole Polytechnique (Paris) hydrogen bubble 
chamber. It is this magnet which directs the particles away from the synchrotron towards the next 
magnet in the beam line. It is small, so that it can be fitted close in to the target, and powerful 
since it has to bend the particles as soon as possible in the direction of the bubble chamber. The 
distance between the poles is 21 mm and the pole length 840 mm (effective length 870 mm). 
A field of 21 300 gauss is produced, using a total current through the coils of 800A with a current 
density of 50A/mm2. This exceptionally high value is obtained by using an advanced system of 
cooling for the coils, and the connecting pipes for the many parallel circuits are clearly seen in 
the photograph ; it is of interest to compare the thickness of the bus bars carrying the current to 
and from the coils with the thickness of the coil conductor itself. 
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4* ^ 
2 CERN s has vacancies for 

BI-LINGUAL SECRETARIES 

whose mother-tongue is English or French, and who are between 25 and 
40 years of âge. They must be capable of taking shorthand, and of typing, 
in French and in English. In addition they should have had several years of 
secretarial expérience, during which time they should have held a respon-
sible posit ion, working independently and showing proof of initiative. 

Candidates, who must be nationals of CERN Member States, are invited to 
write for an application form, quoting référence CC/65/8 to : 

Personnel Division, CERN, 1211 Geneva 23, Switzerland. 

Heraew 
with automatic addit ion and fi l tration 
of oil. 

Backing pumps working with 
a high suction pressure 
show appréciable losses of oil 
which escapes 
with the expelled air. 

The problem of making up the oil 
charge of the pump continuously and 
automatically has been 
solved by HERAEUS in a simple and 
înteresting way. 

At the same time the pump oil 
is f i l tered. 

We shall be pleased to place detai led 
documentation at the disposai 
of our customers. 
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about the Philips Neutron 
Generators 

Sealed-off tube proven in p r a c t i c e . . . 
The standard neutron tube produces a cont inuous mono-
energetic 14 MeV neutron f lux of 10 8 n/s and a pulsed 14 MeV 
flux of 10 9 n/s, by the D-T reaction. Al l outputs are available 
immediately after switching on of the generator. 

has optimal life warranty condit ions . . . 
The life of the Philips neutron tubes is warranted for a period 
of '500 hours of normal operation. This means that if break down 
occurs during the first 50 hours of operation, tube replacement 
is w i thout any charge. In case of break d o w n between 50 and 
500 hours of operation, tube replacement is on a prorata basis. 
Life expectancy is wel l over 1000 hours. 

is safe and simple to operate . . . 
Design of the Philips neutron generators is aimed at ultimate 
protection of the operating personnel. The tube is hermetically 
sealed-off and employs a self- loading target system wh ich 
needs never to be opened for maintenance or target replace­
ment. Neither pumps nor cold traps are required thus el imina­
t ing any radiation hazards due to discharge of tr i t ium to 
atmosphere or absorbtion of tr i t ium in pump oi l . 
Maximum degree of mechanical and electrical f lexibi l i ty is 
offered by suitable cables between neutron tube and.contro l 
equipment.The latter is housed in a19 inch cabinet for desk top 
use and contains all facilities for remote control of the tube. 

and is now available in a version yielding 3 x 1 0 1 1 n/s 
Further development of the existing neutron tube has led to 
a hew source producing a pulsed mono-energetic 1 4 MeV f lux 
of 3 x 10H n/s for 3us pulses and of 3 x 10 io n / s for 3 . . . 500 
us. The average output and the yield in case of cont inuous 
operation is 10 8 n/s. The tube can directly be control led by 
Philips standard electronic, modular constructed instrumen­
tat ion. 

These are hard facts, telling facts. There are more, all deserving 
your attention. Ask for Nuclear Report no. 79.136 BE, and for 
the brochure covering the Philips series of neutron generators. 

AN EXTENSIVE RANGE OF PROGRESSIVE INSTRUMENTS 
The progressiveness of the neutron generator is shared by the 
complete line of Philips Nuclear Equipment. You w i l l f ind ful l 
information on this line in the 10 sections of the 87-page 
Catalogue No. 5 on Nuclear Equipment; 
Counters - Ratemeters - Automat ic Spectrometers - Integrated 
Systems and Custom-Engineered Equipment - Monitors -
Diagnostic Radioisotope Equipment - Neutron Generators -
Radiation Detectors and Ancillaries - Modules - Cabinet: , 
Racks and Module Housings. 

A free copy is yours for the asking ! 

PHILIPS 
Scientific Equipment Division 
The M.E.L. Equipment Company Ltd. 
207 Kings Cross Road, London W.C. 1 
Telephone: TERminus 2877 
overseas enquiries; 
Philips, Scientific Equipment Dept. 
Eindhoven, The Netherlands. 
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Did You 
know.... 

. . . that there exists in the new BALZERS catalogue 
Volume 1 a large informative section devoted to Ultra 
High Vacuum components? It details all components 
necessary for the construction of individual UHV pumping 
units. 

. . . that the catalogue shows in addit ion UHV pumping 
units with a guaranteed final pressure of < 8 X 1 0 1 0 Torr, 
ready for operation and completely tested, as well as 
UHV experimental chambers, UHV measuring devices, 
Mass Spectrometers and UHV coating units? 

. . . that a copy of this catalogue is wait ing for you? 

Write today to: 

® 

BALZERS AKTIENGESELLSCHAFT FUR HOCHVAKUUMTECHNIK UND DONNE SCHICHTEN 
FL-9496 BALZERS. PRINCIPALITY OF LIECHTENSTEIN 
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35 Me MULTISCALER SYSTEM 

WITH AUTOMATIC RECORDING 
OF INFORMATION 
Completely transistorisée! 
Guaranteed to work up to 55° C (131° F) 
version of the System developed at CERN - the European 
Organisation for Nuclear Research. 
Compatible with CERN standard Systems. 
Results recorded by print, punch or magnetic tape. 
Rapid adaptation by gênerai control unit to ail usual recording 
Systems. 
Scaler input level : 500 mV min., 12 V max. Resolution better than 
30ns with tr iple pulsing. 

A C C E S S O R Y P L U G - I N U N I T S : 

• Code converter 
• Time base 
• Delay unit 
• Control unit 
• Scaler convertible from 2 X 3 to 1 x 6 décades 
• 10 channel pattern unit 
• Parameter mdicator 
• Remote control box 

O T H E R P R O D U C T S : 

• Fast discriminators 
• Fast linear gâtes 
• Triple coïncidence units 
• Delay boxes 
• Attenuators 
• Photomultiplier bases 
• Transistorised power supplies 

S T U D Y A N D D E V E L O P M E N T O F S P E C I A L A P P A R A T U S 

PLANNING AND PRODUCTION OF EQUIPMENT 
FOR INDUSTRIAL AUTOMATISATION 
AND DATA HANDLING 

S O C I E T E D ' E L E C T R O N I Q U E N U C L E A I R E 
7 3 , RUE DE L Y O N - GENÈVE/SUISSE - TÉLÉPHONE : ( 0 2 2 ) 4 4 2 9 4 0 

A G E N T S : Z U R I C H O F F I C E : M. Georges HERREN, Dipl. Ing. ETH. • F R A N C E : 
S.A.I.P. MALAKOFF (Seine) • I T A L Y : SOC. E L LOMBARDA-SELO MILAN • 
G E R M A N Y : HERFURTH GmbH. HAMBURG-ALTONA • H O L L A N D : DESSING-ELEC-
TRONICA AMSTERDAM-Z • S W E D E N :OLTRONIX A.B.VÀLLINGBY/STOCKHOLM • 
U . S . A . : NUMINCO APOLLO, Pa. • ISRAËL: PALEC LTD. TEL-AVIV • A U S T R A L I A : 
A. A. GUTHRIE PTY, Ltd. MARRICKVILLE, N.S.W. • 

1 2 7 



MSB®. 
plans and del ivers 

Processing Plants for : 

Precision rectification 

Heavy water recovery 

Gas l iquefying 

Uperisation sterilizing 

Town gas detoxif ication, etc. 

Laboratory columns 

Thermal Planfs 

Steam generators up to 

the highest pressures 

Hot water boilers and 

accumulators 

Gas turbines 

Diesel engines 

Reactor plants for 

nuclear power stations 

Heat pumps 

Refrigerating Plants 

Cool ing installations 

Tube-ice generators 

Cryogenic installations 

Air condi t ioning plants 

Heating and air condit ioning plants 

Axial and radial compressors 

Oi l - f ree reciprocating compressors 

Pumps 

for del ivering h igh- and 

low-viscosity fluids and corrosive media 

Sulzer Brothers 
Limited 

Winterthur, Switzerland 
Cryogenic installation (—250° C) for 
D2O recovery (Emser Werke A G . , Domat/Ems, 
Switzerland) 


