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The cover photograph, taken in the main 
workshop, shows Gubian Candido controll ing the 
machining of the pole-face profi le on part of 
a quadrupole-lens yoke for the MSC Division. 
The required shape is produced automatically 
by the machine, using as a guide the accura­
tely shaped template seen on the left. The cut 
is rapid (over 30 cm/second) and fine (steps 
of 0.15 mm). Each quadrupole magnet is made 
up of four identical pieces like the one shown, 
f i t ted together to form a roughly cubic shape 
with the curved surfaces facing inwards ; the 
coils, moulded in Araldite, are also on the 
inside, f i t t ing into the slots seen on either side 
of the curved surface. The result is a magnet 
with a large internal aperture (roughly 25 cm in 
diameter) and small overall cross-section (49 cm 
square), having a strong-focusing action (maxi­
mum field gradient 600 gauss/cm). Six of them 
are being made for use at the synchro­
cyclotron. They were specially designed to be 
put close to the accelerator, inside the 
machine room where space is l imited, to 
provide a new high-intensity pion beam. 
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The European Organization for Nuclear Research, more commonly 
known as CERN ( f rom the ini t ia ls of the French t i t le 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 ish­
ing the permanent Organ iza t ion came into f o rce 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 : 
T h e 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 be published 
or otherwise made generally available.' 

Conceived as a co-operative enterprise in order to 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 acts as a European cent re and 
co-o rd ina to r of research, theore t i ca l and exper imenta 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 that f ron t of sc ience wh ich aims d i rec t ly at the 
most fundamenta l quest ions of the basic laws govern ing the s t ruc ture of 
mat ter and the universe. It is not d i rec ted towards spec i f i c app l i ca t ions — s 

in par t icu lar , it plays no part in the deve lopment of the prac t ica l uses of 
nuclear energy — though it plays an impor tan t role in the educat ion of the 
new generat ion of sc ient is ts . On ly the fu ture can show what use may be 
made of the knowledge now be ing ga ined. 

The laboratory occupies an area of 41 h A (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 tory 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 synchro -cyc lo t ron , 
- a 28 000-MeV (or 28-GeV) pro 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 about 300 Fel lows and 
V is i t ing Scient is ts , who stay at C E R N , e i ther ind iv idual ly or as members of 
v is i t ing teams, for per iods ranging f rom two months to two years. A l though 
these Fel lows and Vis i tors come mainly f rom univers i t ies and research 
inst i tutes in the CERN Member States, they also inc lude sc ient is ts f rom 
other countr ies. 

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

Aust r ia (1.95%) Italy (10.78%) 
Belg ium (3.83%) Nether lands (3.92%) 
Denmark (2.07%) Norway (1.47%) 
Federal 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 States to ta l l i ng 126 400 000 Swiss 
f rancs ( = | 2 9 300 000). 

A supplementary programme, f i nanced by twe lve states, 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 layout in expérimental halls 

Fo l low ing the cons idérab le changes 

of beam l ines and appara tus fo r 

exper iments , car r ied out dur ing the 

prev ious th ree to four months , ai l 

t h ree of the PS expér imenta l hal ls 

p resen ted a very d i f fé ren t appearance 

at the end of August . 

The beam l ines then in pos i t i on , 

most of wh ich wi l l stay at least unt i l 

the end of the year, were as fo l l ows , 

l is ted f rom left to r ight as seen f rom 

the i r or ig in in the PS r ing : 

S O U T H HALL 

From target no. 1 : 

qs : unsepara ted pions, be low 

3 GeV /c momentum, 

bio : neutral beam at 23°, 

rru : separa ted beam for coun te r 

exper iments , g iv ing p ions, kaons, 

or an t ip ro tons ; new end par t 

known as m 4d, 

d is : unseparated p ions, kaons or 

ant ip ro tons, 3 to 15 G e V / c ; 

d i f fé rent end ings, known as d2i 

and d23. 

Ejected beam from straight-section 1 : 

h 3 : e j ec ted pro tons, 12 GeV /c 

( fast é jec t ion) . 

N O R T H HALL 

From target no. 6 : 

k s : separa ted kaons, 

800-1200 MeV/c , 

r î i 5 : separa ted kaons up to 

3.5 GeV/c , p ions or an t ip ro tons 

up to 6 GeV/c . 

EAST HALL 

Ejected beam from straight-section 58: 

ez : e j ec ted pro tons (s low é jec t i on ) , 

Ui : separa ted pos i t ive or négat ive 

kaons up to 10 GeV /c ( fast 

é jec t ion on to external t a rge t 

and rad io f requency separa to r ) . 

The CERN 1.1-m 3 heavy-Iiquid bubble chamber 
spends most of its time hidden inside a 
massive concrète bunker and only seldom does 
it become possible to photograph it to good 
advantage. One such occasion, however, 
presented itself during the last PS shut-down, 
when the chamber was being re-assembled in 
the North expérimental hall after being trans-
ferred from the 'neutrino' area in the South 
hall. The more highly polished of the two 
cylinders on the left is the outside of the 
chamber body itself, withdrawn from the electro-
magnet that surrounds it during opération. The 
other is the safety tank supporting the three 
caméras. To the right of the magnet is the 
complex of pipes and annular tanks making up 
the expansion System. The bubble chamber 
was moved to the North hall for two experiments 
on the decay of positive kaons brought to 
rest in the liquid of the chamber. 

From target no. 60 : 

o 8 : separa ted kaons up to 5 or 

6 GeV/c , p ions up to 12 GeV/c . 

From target no. 64 : 

bç : neutra l beam, 16.7°, 

DB : neutra l beam, 7.5°, 

d22 : négat ive p ions, 6 GeV/c ( later 

12 GeV/c ) , ex tended as d 22a-

New expérimental period 

In the f i rs t f ive weeks of the new 

expér imenta l per iod that began af ter 

the shu t -down, the CERN / E. T. H. 

Zur ich g roup comp le ted the i r da ta-

co l lec t ion runs wi th a hydrogen ta rge t 

and spark chamber / magnet i c - f ie ld 

comb ina t ion at the end of the 

d 1 8 beam l ine. Abou t 1000 events 

were pho tog raphed showing charge 

exchange of 12 GeV/c négat ive kaons 

or 9 GeV /c ant ip ro tons in the target , 

and 2000 events were ob ta ined ind i -

ca t ing the p roduc t ion of a pair of 

mesons by 12 GeV/c négat ive p ions. 

Later th is year, two more groups wi l l 

conduc t exper iments in basîcal ly the 

same beam, one s tudy ing the scat-

tering of pions f rom polar îzed pro tons, 

the o ther conduc t ing a sys temat ic 

seach for negat ive ly charged pionic 

résonances, using the miss ing-mass 

spec t rometer . 

A l though the q 3 beam line ex is ted 

be fore the shu t -down, a new exper-

iment is now be ing car r ied out at the 

end of it. Th is exper iment , by a jo in t 

g roup of v is i tors f rom the Ital ian 

Nat iona l Labora tory at Frascat i , the 

Univers i ty of Naples and the Univer-

sity of T r ies te , is to measure the 

b ranch ing rat io fo r the decay of the 

eta meson into two gamma rays and 

into o ther neutra l par t ic les . Later in 

the year, another g roup wi l l use the 

same p ion beam fo r an exper iment on 

the decay of the lambda hyperon, one 

of many exper iments in progress or 

p lanned in d i f fé ren t laborator ies to 

invest igate the p rob lem of CP 

invar iance. 

The problem èf C P invariance 

In terest among theore t i ca l and 

expér imenta l phys ic is ts in th is pro­

b l e m * is re f lec ted in the présence 

a l ready of four d i f fé rent groups 

around the synchro t ron , engaged in 

re la ted exper iments . From an obser-

vat ïonal po in t of v iew, there appear 

to be two neutra l kaons, one wi th a 

compara t i ve ly long l i fe t ime ( 5 x 1 0 ~ 8 

second) , wh ich is now ca l led K°(L) 

the o ther w i th a shor ter l i fe t ime 

(10~ 1 0 second) , known as K°(S)** . Unt i l 

last year, the la t ter was identi f iée! 

wi th a par t icu lar comb ina t ion of kaon 

and ant ikaon known as K^ , whi ls t the 

fo rmer was taken to be an assocîa ted 

comb ina t ion ca l led K° 2 - In th is way 

the expér imenta l observat ions were 

exp la ined wi th in the cur rent theore ­

t ica l f ramework . This s i tuat ion was 

rudely sha t te red by the d iscovery at 

Brookhaven tha t the longer - l i ved 

kaon somet imes decayed in a way 

roughly speaking, the problem of whether or 
not an antiparticle going backwards behaves 
according to the same rules as the corres-
ponding particle going forwards. 

* the L and the S are usually written as 
suffixes, in the same way as the 1 of 
K-nought-one. 
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t hough t to be poss ib le only for the 
K°(S) (see CERN COURIER, vo l . 4, 
pp. 118-119 and 124, Sep tember 1964). 
A f te r exper iments at C E R N and the 
Ruther ford Labora tory (U.K.) had c o n ­
f i rmed this fac t and also ru led out the 
poss ib i l i ty that it cou ld be caused by 
a par t icu lar k ind of very weak but 
long- range cosmo log ica l f o r c e (CERN 
COURIER, vo l . 5, pp. 20-21, February 
1965), a t ten t ion tu rned more s t rong ly 
to the idea that the law of C P invar­
iance is in fac t v io la ted in th is decay. 
If such is the case, the long- l i ved s tate 
K°(L) no longer has to be the 'pure ' 
s ta te K °2 but can be a mix ture of K ° 2 

( C P = - 1 ) and K° i (CP = + 1). It 
fo l lows that interference shou ld be 
observed be tween this K° i componen t 
(which decays into two p ions) and the 
' regenera ted ' K° i mesons f o r m e d by 
passage of the K ° 2 componen t th rough 
matter. Ev idence for such an e f fec t 
was indeed ob ta ined recent ly by the 
Pr ince ton /Brookhaven g roup tha t made 
the or ig ina l d iscovery . 

Prel iminary tests of a s imi lar nature 
were t r ied by the C E R N g roup ear ly 
th is year, w i th the appara tus of the i r 
prev ious exper iment , but the neut ron 
background was then too s t rong . In 
the i r new b 8 beam, the neut ron in ten­
si ty has been reduced by a fac to r of 
100 and the f i rs t da ta were ob ta ined 
du r ing August . This exper iment aims 
essent ia l ly at f i nd ing both the re lat ive 
in tens i t ies and the phases of the wave 
func t ions desc r ib ing the K° i and K °2 
comb ina t ion that cons t i tu tes the 
'phys ica l ' par t i c le K<>(L). 

In the b 9 beam, a j o i n t g roup f rom 
the Ruther ford Labora to ry and C E R N 
is invest igat ing the decay of the K°(L) 
into two neutral pions ( ins tead of one 
pos i t ive and one negat ive , as h i ther to 
s tud ied) . The relat ive f r equency of 
th is decay compared to the decay into 
charged p ions is re la ted to another 
' ru le ' , the A I = V 2 rule, wh ich s tates 
tha t in weak in terac t ions not invo lv ing 
leptons the to ta l isospin quantum 
number can change only by the va lue 
V 2 . This rule has been under susp i ­
c ion fo r some years and it is hoped 
tha t th is exper iment w i l l no t only 
dec ide how r ig id it is bu t a lso th row 
some l ight on the cause of the C P -
invar iance v io la t ion . 

In the o ther neutra l beam, b i 0 , 
another C E R N group is conduc t i ng 
some tests fo r a p roposed exper iment 
wh ich wou ld s tudy the decay of 
kaons very c lose to the i r p roduc t i on 
po in t , where Ko(S) is st i l l p resen t as 
we l l as K°(L) . Measuremen t of the 

The muon storage ring at the end of the South hall, photographed during installation of the electron 
counters (inside the ring on the far side) and before the shielding roof was put into place. The 
proton beam from the synchrotron enters the ring tangentially on the side nearest the camera, the 
entry point being hidden by the boards bridging the gap between the ring and the shielding. 

i n te r fe rence pat tern in the i r K° i 
componen ts (g iven by study of the 
two -p ion decays) should g ive a 
p rec is ion measurement of the mass 
difference between the K°i and K° 2 , 
vi ta l to a real ly accura te compu ta t i on 
of the phase angle of the wave 
func t ions . 

A l t hough the ev idence now points 
s t rong ly to an actual v io la t ion of the 
CP- invar iance law, the source of the 
v io la t ion is st i l l not at all c lear. For 
example , it seems that it cou ld equal ly 
wel l be a d i rec t resul t of a par t icu lar 
k ind of weak in teract ion or an ind i ­
rec t resul t of the s t rong or e lec t ro ­
magnet ic in terac t ion . A m o n g the 
many ideas that have been put 
fo rward and d iscussed are some that 
l ink the p rob lem wi th the work on 
var ious par t ic le c lass i f ica t ion schemes 
( S U 6 and so on), the genera l idea 
be ing tha t the same ' fo rce ' that causes 
the par t i c les of a g iven mul t ip le t to 
have d i f fe ren t masses, instead of one 
s ing le mass, might g ive rise to smal l 
v io la t ions of the symmetry laws in 
some in teract ions. Care fu l examin­
at ion of the ev idence for the symmetry 
laws has also shown that it is most ly 
ind i rec t and a number of c ruc ia l 
exper iments have been sugges ted to 
c lear up the uncer ta in t ies . One of 
these is the lambda exper iment 
a l ready ment ioned , another concerns 
the decay of the eta meson (neutral) 
into three pions (one posi t ive, negat ive 
and neutra l ) . If the results of 
the K°(L) exper iment are due ind i rec t ly 
to a v io la t ion of 'C invar iance ' in the 
s t rong in te rac t ion , that is to say if the 

constants in the equat ion desc r ib ing 
an in te rac t ion be tween par t ic les are, 
af ter al l , not the same as those in the 
equat ion desc r i b ing the in terac t ion of 
the co r respond ing ant ipar t ic les , then 
th is v io la t ion shou ld show in an even 
more p ronounced way in the e ta 
decay. 

An exper iment is be ing p repared in 
the nri4d beam l ine, a new end ing to 
the o ld nru beam, by members of the 
CERN/E .T .H . g roup , who wi l l again 
be using the i r spark chamber opera t ing 
in a magnet ic f i e ld . 

High-intensity beam 

For the f i rs t t ime , an external p ro ton 
beam has been b rough t into an exper i ­
menta l hal l and the Ii3 beam l ine 
s t re tches r ight across the South hal l 
to the muon s to rage r ing in the far 
west corner . Because th is is a 
pr imary p ro ton beam instead of a 
beam of secondary par t ic les , the 
intensi ty is very much h igher than in 
any o ther beam ever used outs ide the 
acce le ra to r tunne l ; even wi th only 
one bunch out of twenty be ing e j ec ted 
at each synchro t ron pulse, the number 
of par t ic les in the burst is abou t 1000 
t imes higher. The p rob lem of con f i n ­
ing the secondary radiat ion f rom the 
beam, par t icu lar ly neutrons, has thus 
been of a comp le te l y d i f fe ren t o rder 
to usual. 

A t the end of the l ine the p ro tons 
s t r ike a ta rge t ins ide the muon storage 
ring, p roduc ing p ions wh ich decay to 

Contfnued on p. 136 
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The PS shut-down, and afterwards 
Al though the insta l la t ion of the 

e j ec ted -beam system for the East 
hall and the major changes in beam 
layout have a l ready been men t ioned 
in these co lumns, much of the work 
car r ied out dur ing the in tensely busy 
per iod of the PS shut -down has not 
been d iscussed. Indeed, much of it, 
as usual , cons is ted of more or less 
rout ine check ing , ma in tenance and 
repair work wh ich , a l though v i ta l to 
the e f f i c ien t running of the acce le ra ­
tor , is d i f f i cu l t to desc r ibe e f fec t i ve ly 
in a repor t such as th is. A l l we can 
do here, in fac t , is to p ick out a few 
of the more typ ica l j obs by way of 
example , whi ls t remark ing that the 
schedu le of work to be done con ta in ­
ed 271 separate i tems under 24 
d i f fe ren t headings. 

Because the new resonant e jec t i on 
system for the p ro ton beam in the 
East area is so c lose ly in teg ra ted 
wi th the opera t ion of the synchro t ron 
as a who le , its insta l la t ion requ i red 
work on many d i f fe ren t parts of the 
mach ine. For example , in o rder to 
accomoda te the 'bump ' in the p ro ton 
orb i t that causes some of the p ro tons 
in each revo lu t ion of the beam to 
enter the septum magnet and be 
e j e c t e d , .w ider vacuum chambers had 
to be made and inser ted not only 
fo r s t ra igh t -sec t ion 58, wh ich c o n ­
ta ins the e jec t ion magnet , but also 
in the two p reced ing and the two 
fo l l ow ing PS magnets. A w ide r p ick ­
up s ta t ion was also necessary in 
s t ra igh t -sec t ion 57. Insta l la t ion of 
these i tems meant d ismant l ing the 
who le of tha t par t of the vacuum sys­
tem, toge the r wi th its pump ing uni ts, 
magnet connex ions and so on. Aga in , 

' two pairs of magnets had to be inter­
changed (58 and 59 wi th 82 and 83) 
to enab le the beam to be e j e c t e d 
f rom th is point . Then spec ia l 'sh ims ' 
had to be f i xed to the new magnet 
58, t oge the r wi th a sh ie ld ing p ipe on 
magnet 59, to reduce the e f fec t of the i r 
f i e ld on the emerg ing pro ton beam. 

In the Nor th hal l , two b u b b l e - c h a m ­
ber beams now or ig ina te in the same 
target . A m o n g the changes tha t had 
to be car r ied out in order to make 
th is poss ib le , the rapid beam de f l ec to r 
(RBD) (which p roduces a shor t burst 
of pr imary pro tons on the ta rge t ) 
had to be moved f rom s t ra igh t -
sec t ion 51 to s t ra igh t -sec t ion 41 , 
the acce le ra t ion unit in the la t ter 
be ing moved to the fo rmer pos i t i on . 
A new vacuum chamber was also 
necessary in sec t ion 6, f rom where 
the beams beg in . A m o n g o ther 

work car r ied out on ta rge t chambers 
and the vacuum system, the large 
tank in sec t ion no. 1 was taken out 
and g iven a tho rough overhaul , and 
the o ld s low-e jec t ion magnet , used 
for the in i t ia l tests on the resonant 
system two years ago, was removed. 

The new chamber no. 6, tank no. 1 
and chamber no. 64, as wel l as those 
for the new e jec t ion system, were all 
equ ipped wi th qu ick- re lease vacuum 
jo in ts , ins tead of the o ld jo in ts wi th 
many nuts and bol ts. W i t h these new 
jo in ts , uni ts can be removed and 
rep laced in a very much shor ter t ime 
than prev iously . This has obv ious 
opera t ing advantages, but the most 
impor tan t resul t is t o reduce the 
radiat ion dose dur ing such changes. 
Unt i l recent ly the dose to any one 
person f rom the residual rad ioac t i ­
v i ty of the acce le ra to r has been kept 
down by emp loy ing many peop le on 
the shu t -down work, and by wa i t ing 
a su f f i c ien t ly long t ime be fore star­
t ing some jobs . W i t h increases in the 
local rad ia t ion intensi ty, however, and 
the in t roduc t ion of more complex sys­
tems, such as the new e jec t ion 
equ ipment , wh ich might need to be 
a t tended to dur ing opera t ing t ime as 
wel l as in the shut -down per iods, th is 
so lu t ion has become less and less 
p rac t i cab le . In fac t , the qu ick- re lease 
jo in ts fo rm par t of a genera l p ro ­
gramme of s imi lar changes wh ich also 
inc ludes a new type of qu ick- re lease 
be l lows uni t (need ing 3 minutes in ­
s tead of 30 for its instal lat ion) f o r the 
vacuum system and the use of p lugs 
and socke ts instead of permanent 
w i r ing for the e lec t r i ca l connex ions to 
pump units, vacuum valves, ta rge t 
insta l la t ions and simi lar equ ipment . 

In the exper imenta l halls, the beam 
l ines c 8 , o 2 , k 4 , b 7 and d 2 i were all 
d i smant led and the new ones e 2 , u i , 
o 8 , d 2 2 , b 8 , b 9 (East hal l ) , m 5 , k 5 (Nor th 
hal l ) , h 3 and b 1 0 (South hall) put into 
p lace* . As usual , for each beam l ine 
the necessary magnets (bend ing and 
quadrupo le ) had to be put accura te ly 
in pos i t ion , e lec t r i ca l and water sup­
pl ies c o n n e c t e d , co l l imators ins ta l led, 
somet imes wi th remote cont ro ls fo r 
ad jus tment ; in some l ines, e lec t ro ­
s tat ic or rad io f requency separators , 
w i th al l the i r power suppl ies and 
cont ro ls , were inc luded. Radiat ion 
and hydrogen secur i ty and alarm 
systems had to be insta l led and tes ­
t e d , a new b lockhouse had to be 
cons t ruc ted f rom concre te b locks, and 

* At the beginning of September the e 2 and u 1 

lines had not been finally completed. 

Installation of one of the 'bump coils' added to 
eight of the PS magnets during the shut­
down, in preparation for the planned beam 
ejection from straight-section 74, intended for 
neutrino experiments. The coil fits round the 
yoke of the magnet and the bundle of conduc­
tors (here 16 pieces, each of 150 mm2 cross-
section, 11 metres long) had to be eased 
inside, between the yoke and the screw-jacks 
separating the main coils, without damaging the 
insulation of either the new or existing coils. 

beams fo r the heavy- l iqu id bubb le 
chamber . Each beam l ine and expe­
r imenta l area needed appropr ia te 
conc re te sh ie ld ing wal ls , w i th e lec­
t r ica l ly i n te r locked doors and 
te lev is ion v iew ing systems. The 
exper imenta l equ ipment , o f ten heavy 
and usual ly need ing very accura te 
a l ignment , had to be put in p lace, 
wi th e lec t r i ca l supp l ies , i n te rcommu­
n icat ion systems, and racks of 
e lec t ron ic apparatus . A n d so on... 
A l t hough much of th is work goes 
on cont inuous ly round the year, the 
unusual ly large number of changes 
made dur ing th is shu t -down resul ted 
in a par t icu lar ly s t renuous t ime for 
those conce rned . 

Ano the r change wor th ment ion ing 
is the demol i t i on of the par t i t ion wal l 
near the far end of the South hal l , 
o r ig ina l ly put up in 1960 to separate 
the bubb le -chamber opera t ions f rom 
other exper iments . The muon s torage 
r ing occup ies the space once used 
by the 81-cm bubb le chamber in its 
f i rs t exper iments at C E R N and the 
hall is now open (above the para l le l 
l ines of conc re te b locks mark ing the 
path of the h 3 beam line) r ight to 
the end . The 10-ton and 20-ton cranes 
fo rmer ly spann ing the wa l led-o f f sec­
t ion have also gone and the main 
South hall c ranes now opera te over 
essent ia l ly the who le length . 

To be continued. 
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Bad Kreuznach, 1-15 April, 1965 

1965 Easter School for Physicists using the CERN 
Proton Synchrotron and Synchro-cyclotron 
d by D. M. HARMSEIM, Deutsches Elektronen-Synchrotron (DESY), Hamburgh reviewe 

Looking back on the successful course of the la tes t 
CERN Eas te r School, held a t B a d Kreuznach , Germany , 
dur ing the first for tn ight of Apr i l this year , one is 
p r o m p t e d to p r e sen t t he h i s to ry of this school as an 
example of a frui tful idea. 

The first CERN Eas te r School was held at St. Cergue, 
in t he Swiss J u r a , u n d e r t h e auspices of t h e CERN 
Emuls ion E x p e r i m e n t s Commi t t ee in Apr i l 1962 (see 
CERN COURIER vol. 2, no. 5, p . 10, May 1962). The ma in 
a im w a s to ins t ruc t young physic is ts w h o used nuc l ea r 
emuls ions as an e x p e r i m e n t a l tool in all t h e different 
aspects of emuls ion work , pa r t i cu l a r ly in t ha t of e m u l ­
sion expe r imen t s ca r r ied out in conjunct ion w i t h the 
par t ic le accelera tors a t CERN. T h e first school w a s so 
successful t h a t a n o t h e r one w a s a r ranged , also at 
St. Cergue, in M a r c h t he following year . In the second 
school, wh ich w a s aga in organized for young emuls ion 
physicis ts by the CERN Emuls ion E x p e r i m e n t s Com­
mit tee , t he m a i n emphas i s w a s laid on m o r e genera l 
p rob lems of h igh -ene rgy physics (see CERN COURIER 
vol. 3, p . 67, May 1963). 

The t h i r d Eas t e r School took place in May 1964 at 
Herzeg Novi, a smal l t own on the Montenegr in coast, 
b y invi ta t ion of t h e Yugos lav F e d e r a l Nuc lea r Energy 
Commission (see CERN COURIER vol. 4, p . 156, Nov. 
1964). I t was organized u n d e r the jo int auspices of 
CERN and the Yugoslav F e d e r a l Nuc lea r Ene rgy Com­
mission. Since the p r o g r a m m e deal t again m a i n l y w i th 
the w i d e r p rob lems of h i g h - e n e r g y physics, t he r e was 
no reason to l imi t the par t i c ipa t ion to emuls ion 
physicis ts and an inv i ta t ion w a s m a d e also to those 
work ing wi th b u b b l e - c h a m b e r films. 

This year ' s school w a s organized by CERN in col labo­
ra t ion w i th h igh -ene rgy physic is ts in Ge rmany , and 
it w a s decided to al low a t t e n d a n c e a t t h e school to all 
pos tg radua t e s tuden t s doing resea rch in h igh -ene rgy 
physics, i ndependen t of t he techniques they used, t ha t 
is, nuc lea r emulsions, b u b b l e chambers , spa rk chambers , 
or counters . 

The only res t r ic t ions for acceptance w e r e t h a t the 
s tuden t should h a v e done a t leas t one year ' s pos tg ra ­
d u a t e resea rch w o r k and t h a t he should not be m o r e 
t h a n 30 years old. F r o m 156 appl icants , all fulfilling 
these condit ions, 91 s tuden t s w e r e selected, and finally 
some 84 s tudents , of 21 different nat ional i t ies , w e r e 
presen t . They came from 49 l abora to r i e s in 17 
countr ies . The larges t cont ingent came from t h e 

Fede ra l Republ ic of Ge rmany , as the host country , 
followed by those from t h e Uni ted Kingdom and 
France . T h e n u m b e r of pa r t i c ipan t s was res t r ic ted to 
about 90 so t h a t all t he s tuden t s and lec turers could 
be housed u n d e r t he same roof, g rea t ly faci l i ta t ing 
discussions among the (students themselves and be tween 
s tuden t s and speakers . 

At the School, two lec tures w e r e given each m o r n i n g ; 
in general , t h e af ternoons w e r e left free unt i l five 
o'clock, w h e n the seminars , wh ich cont inued un t i l 
d inne r t ime, began. On t h r e e days also, e v e n i n g N 

seminars w e r e given by p r o m i n e n t physicis ts on 
subjects of the i r own choosing. T h e morn ing lec tures 
w e r e devoted to c u r r e n t theore t ica l ideas in h i g h -
energy physics, whi l s t in t he l a te -a f te rnoon semina r s 
m a n y of <the expe r imen t s in progress a t CERN a n d 
e l sewhere w e r e discussed by the physicis ts involved. 

Morning lectures 

Prof. L. Van Hove (CERN) gave a series of six 
lec tures on symmet r i e s in s t rong- in te rac t ion physics, 
re la ted ma in ly to t he s y m m e t r y groups S U 3 and n o n -
relat ivis t ic S U Ô - H e p re sen ted t h e me thods used in 
formula t ing and calcula t ing t h e s y m m e t r y p roper t i e s 
and i l lus t ra ted t h e m by the i r most significant p r e d i c ­
t ions : mass formulae , magne t i c m o m e n t s of b a r y o n s 
and meson -ba ryon in te rac t ions . 

The th ree lec tures of Prof. P . B e c k m a n n (Mainz) 
deal t w i th the e lec t romagnet ic form factors of nucléons 
— m a t h e m a t i c a l t e rms t ha t descr ibe the s t ruc tu re 'of the 
nucléon ar is ing from its coupl ing to pions and o the r * 
s t rongly in te rac t ing par t ic les . T h e lec tures w e r e concen­
t r a t ed on those aspects t ha t ar ise in the in t e rp re ta t ion 

* Now at The Enrico Fermi Institute for Nuclear Studies, University of 
Chicago, U.S.A. 

After-seminar discussion : ( I . to r.) Prof. W. Jentschke, Prof. M. W. 
Teucher, Dr. K. Winter, and one whose name we cannot trace. 
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Group photograph, taken in the grounds of the 
Kurhaus Hotel, 11 April 1965. 

of e lec t ron-pro ton sca t te r ing expe r imen t s a t l a rge 
m o m e n t u m t ransfers . 

Prof. H. Rollnik (Bonn) discussed pho to -p roduc t ion 
processes in t h r e e lectures . T h e a i m of these was to 
exp la in w h a t the inves t iga t ion of pho to -p roduc t ion 
processes can teach us about t h e s t r u c t u r e of s t rongly 
in te rac t ing par t ic les . 

An excel lent guide to t he u n d e r s t a n d i n g of w e a k -
in te rac t ion theory w a s given by Dr. M. Ve l tman 
(CERN) in his course. The six lec tures w e r e ma in ly 
devoted to K-meson physics and conta ined a discussion 
of t he prob lems ra ised by t h e discovery t h a t the 
n e u t r a l K-meson k n o w n as K ° 2 can decay into two 
pions. Since this decay mode violates one of the 
s y m m e t r y laws, previous ly t hough t to be i nva r i an t 
in n a t u r e (the so-called s y m m e t r y l aw of CP i n v a ­
r iance) , m a n y n e w hypotheses and ideas h a v e been 
developed to expla in the e x p e r i m e n t a l fact. 

Afternoon seminars 

In the p r o g r a m m e of af ternoon seminars , Dr. R.D. 
T r ipp (CERN) gave a n in fo rmat ive r ev iew of t h e 
de t e rmina t ion of the .spin a n d p a r i t y of resonances 
( sub-nuc lea r s t ruc tu res w i t h v e r y s h o r t l ifetime). Dr. 
H. P i l k u h n (CERN, n o w Lund) dea l t w i th the pe r iphe ra l 
model , which describes some of t he p roduc t ion processes 

,of resonances , and Dr. N. Schmi tz (Max P l a n c k 
Ins t i tu te , Munich) discussed t he expe r imen ta l da t a on 
pe r iphe ra l collisions. Prof. G. Hôh le r (Kar lsruhe) 
l ec tu red on pho to -p roduc t ion processes and Dr. U. 
M e y e r - B e r k h o u t (Hamburg) r ev iewed t h e m e a s u r e m e n t s 
of e lec t romagnet ic form factors . In re la t ion to the 
la t ter , Dr. A. Zichichi (CERN) gave a ve ry ins t ruc t ive 
s e m i n a r on the P a p e p and P a p l e p expe r imen t s (Proton 

O R G A N I Z I N G C O M M I T T E E 

Prof. M. W. Teucher (Hamburg ) , Cha i rman, 
Dr. R. Armenteros (CERN) , 
Prof. H. Ehrenberg (Mainz) , 
Dr. K. Gottstein (Mun ich) , 
Dr. W . O . Lock (CERN) , 
Dr. U. Meyer-Berkhout (Hamburg ) , 
Prof. L. Van Hove (CERN) , 
Miss E.W.D. Steel (CERN) , Secretary . 

+ an t ip ro ton electron pa i r and P r o t o n + an t ip ro ton 
-> lepton pair) car r ied out a t CERN. 

Dr. D.H. P e r k i n s (Bristol, n o w Oxford) repor ted on 
the s ta tus and the fu tu re p r o g r a m m e s of neu t r ino 
exper iments . Dr. K. Win te r (CERN) discussed the 
p rob lem of CP inva r i ance and, in th is connexion, n e w 
resul ts on the decay modes of n e u t r a l kaons , Dr. A. 
Wethere l l (CERN) covered h igh -ene rgy elastic sca t t e r ­
ing, and Dr. C. Rubb ia (CERN) repor t ed on the 
de te rmina t ion of the pa r i t y of t he xi par t ic le , us ing 
a po la r ized-pro ton t a rge t in a s t rong magne t ic field 
and spa rk chamber s a s pa r t i c le detectors . F inal ly 
Prof. C. O'Ceallaigh (Dublin) dea l t w i t h the var ia t ion 
of ionization w i t h the pa r t i c l e velocity, a quest ion 
which is not ye t fully a n s w e r e d in the ve ry h igh-
energy region. 

Evening seminars 

The first even ing semina r w a s he ld by Prof. B.P. 
Gregory, M e m b e r of the CERN Di rec to ra te and n o w 
soon to be Direc tor Genera l . In his r epo r t he discussed 
the p lans for n e w mach ines — the in te rsec t ing s torage 
r ings (ISR) at CERN and the 300-GeV pro ton accelera tor 
somewhere else in Eu rope —, cover ing not only the 
technical and physical p rob lems b u t also t he f inancial 
p roblems t h a t ar ise in such rea l ly big r e sea rch 
p rog rammes . I t became once again a p p a r e n t how 
impor t an t a r e close contac t a n d e x c h a n g e of ideas 
be tween scientists and poli t icians, for t h e decision in 
favour of or aga ins t bu i ld ing such n e w accelera tors is 
a polit ical one reach ing far into the fu ture . 

In the second evening seminar , Prof. W. Heisenberg 
(Max P lanck Ins t i tu te , Munich) spoke on the app l i ­
cation of Goldstone 's t h e o r e m to e lec t rodynamics and 
other p rob l ems concern ing the s p e c t r u m of e l e m e n t a r y 
par t ic les . This r e m a r k a b l e r epor t r equ i r ed a r a t h e r 
high level of theore t ica l knowledge b u t it gave a good 
impress ion of the n e w deve lopments and t h o u g h t 
concerning the so-cal led 'un iversa l formula ' for exp l a in ­
ing e l emen ta ry par t ic les . 

The las t evening semina r w a s held by Prof. R.H. 
Dalitz (Oxford) w h o gave an excel lent ta lk on t he 
systemat ics of t he fundamen ta l in te rac t ions , cover ing 
the c u r r e n t theor ies of s t rong, e lec t romagnet ic , and 
weak in terac t ions . 

The h igh qual i ty of the lec tures found its c o u n t e r p a r t 
in the en thus i a sm and ser iousness of the s tudents , and 
even in t he las t l ec tu re t he (same n u m b e r of s t uden t s 
could b e seen as in the first. I n fo rma l seminars held 

135 



by Prof. Van Hove or Dr. Veltman during free after-
noons or evenings were also well attended. Until late 
in the night lecturers could be foimd disicussing their 
subjects, surrounded by a crowd of those eager to 
learn, whether it was at the blackboard of the audito­
rium or in one of the jovial wine cellars. 

Social events 

However, the hard work of lectures was also 
intersjpersed with several excursions and visits to 
factories. There was warm sunshine on the first 
week-end, when an excursion was made along the river 
Rhine to St. Goar and the Lorelei rock and back to 
the lovély surroundings of Bad Kreuznach, to the 
famous Drosselgasse and very old wine cellars and 
inns. The second excursion led into other parts of 
the lovely surroundings of Bad Kreuznach, to the 
Soonwald and through (the Nahe valley. 

Some of the participants joined in the visit to the 
well-known Jenaer iGlaswerke, Schott u. Gen., at Mainz, 
one of the few works imanufacturing optical glass. 
from the raw material for lenses up to big Windows 

for bubble chambers (including those for the 2-m 
chamber at CERN). Not less interesting was the visit 
to the optical works of Jos. Schneider & Co., in Bad 
Kreuznach iitself, which manufactures caméra lenses 
in particular. 

One of the outstanding social events of the School 
was the wine-tasting evening, to which the Director 
and Management of Schneider kindly invited ail the 
participants. Finally, the end of the School was 
marked by a festive dinner, attended also by Prof. 
Jentschke, Director of DE S Y, Hamburg, who hrought 
the proceedings to a close with a humorous after-dinner 
talk. 

This séries of CERN Easter Schools will be continued 
next year, and it has already been agreed that the 1966 
School will be held from 5 to 18 June in Noordwijk 
aan Zee, Netherlands. Apart from the fact that CERN 
is relieved of «a good part of the organizational work, 
the holding of an Easter School in one of the Member 
States serves to provide spécial inspiration and encou­
rages an interest there in the physics of elementary 
particles 0 

give muons which then perform many 
révolutions of the ring before they in 
turn decay. By detecting the decay 
électrons a measure can be obtained 
of the precession of the muon spin in 
the magnetic field of the ring and in 
this way it is hoped to obtain a new 
value for the anomalous magnetic 
moment (g-2) of the muon, an order of 
magnitude more accurate than the 
existing one, obtained at CERN in 
1962*. This will test still further the 
région of validity of quantum electro-
dynamics and perhaps give some due 
to the solution of the muon-electron 
puzzle : why* are thèse two particles 
apparently identical except for their 
mass ? 

Improved electrostatic separator 

In the North hall the 81-cm Saclay/ 
Ecole Polytechnique hydrogen bubble 
chamber and the CERN enlarged 
heavy-liquid bubble chamber were 
occupied until the middle of August 
with 'technical' runs, during which the 
new beam lines were also tuned. 

The 81-cm chamber is scheduled to 
take over a million photographs of 
antiproton, kaon or pion interactions 
in deuterium, for three différent colla­
borations ; the heavy-liquid chamber 
will be used for studies of the decay 
properties of positive kaons in a 
liquid known as 'genatron'. Two weeks 
will be devoted to a run for the 
Rutherford Laboratory, arranged after 

* CERN COURIER, vol. 2, no. 4 (Apri l 1962), 
pp. 3-6. 

the breakdown of their synchrotron 
'Nimrod'. 

Included in the m 5 beam feeding 
the 81-cm chamber is a new 6-m-long 
electrostatic separator, developed in 
the NPA Division. Instead of having 
both électrodes of stainless steel, as 
in previous types, this separator has a 
négative électrode of aluminium, 
treated (anodized) to give it a thin 
surface coating of aluminium oxide*. 
Initial operating expérience has con-
firmed the earlier laboratory tests and 
the new separator produces electric 
fields nearly twice as strong as before: 
for example, 100-110 kV/cm over a 
gap of 5 cm has already been held 
for long periods, and even higher 
fields have been achieved under 
favourable conditions. 

Technical run of British bubble 
chamber 

In the East hall, apart from the K° 
experiments, only the d 22 and o 8 beam 
lines had been finished and tested 
up to the middle of August. In the 
former, two experiments are to be 
carried out : one on the charge 
exchange of pions, using the polarized-
proton target, the other on the decays 
of résonances by electromagnetic 
interaction. The o 8 beam line is for 
the CERN 2-m bubble chamber. 

Soon after the PS began opération 
again, the 622 beam line (extended as 
d22b) was used to give particles for a 
'technical' run of the 152-cm British 
National Hydrogen Bubble Chamber. 

* Report CERN 64-50. 

This was mainly to test the feasibility 
of converting to a 'Scotchlite' retro-
directive illumination system, which 
would enable the fiducial volume to be 
almost doubled. 

Initially the tests were rather disap-
pointing. The vapour-phase expan­
sion system of this chamber results 
in liquid conditions under which very 
small bubbles are produced and it 
was found that a high-contrast (and 
therefore slow) film was required to 
photograph the tracks. With the 
small lens aperture required to give 
adéquate depth of focus there was 
then insufficient light available, from 
the point source used, to give accep­
table picture quality. However, better 
results were obtained later by changing 
the operating conditions of the 
chamber, and with différent light 
sources it would seem feasible to 
adopt an illumination system of this 
kind in some circumstances. 

This was the final run of the bubble 
chamber at CERN. The magnet, in 
fact, had already left for England and 
dismantling and shipment of the rest 
was begun soon afterwards. The last 
item to leave will be the vacuum 
chamber itself, expected to travel by 
road to the Rutherford Laboratory 
about the end of September. By then 
most of the physicists, engineers and 
technicians who have been with the 
chamber at CERN for the past 2 V2 
years will also have returned. After 
re-assembly next year, the bubble 
chamber will be used in experiments 
at the 7-GeV accelerator 'Nimrod' of 
the Rutherford Laboratory • 
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BOOKS 
Gravity, by George Gamow (London, He inemann Educa­

tional Books Ltd.*, 1962 ; 5 s.), is number 17 in the Science 
Study Series originated by the Physical Science Study 
Committee in the U.S.A. and publ ished under the auspices 
of Educational Services Incorporated. The series aims to 
give students and the general publ ic 'the writ ing of dis­
t inguished authors on the most stirring and fundamental 
topics of science, from the smallest known particles to the 
whole universe'. The primary purpose is to provide a 
survey of each particular topic wi th in the grasp of this 
class of reader, although it is also hoped that the books 
wil l serve as an encouragement for their further investiga­
t ion of natural phenomena. 

This volume is writ ten (and i l lustrated !) by a theoret ical 
physicist who is one of the foremost interpreters of science 
to the layman, creater of the famous Mr. Tomkins a quarter 
of a century ago. As might be expected, it is clearly 
written, interesting, and instructive. Deal ing with a sub-
ject that is more 'fundamental' than 'stirring', at least at the 
present t ime, it should nonetheless encourage many readers 
to search for further information, whether it be of a histo­
rical or a scientif ic nature. 

The story in fact fol lows historical progress in explaining 
the current theoretical ideas on the nature of gravity, 
deal ing, as Gamow says, with the three great names in the 
history of man's understanding of gravity : Gali leo Galilei , 
Isaac Newton , and Albert Einstein. Six of the book's ten 
chapters deal with the Newtonian theory of universal 
gravitation, since this must remain the basis of any modern 
ref inement. 

In discussing Galileo's exper iments on fall ing bodies and 
his formulat ion of the mathematical relations describing 
free fall, the ideas of vectors and vector addit ion are 
easily introduced, and this leads naturally to Newton's 
reasoning that a bpdy moving fast enough above the earth 
would never fall to the ground but continuously circle 
around our spherical planet l ike the moon (or a modern 
sate l l i te ) . The logical deve lopment from these first thoughts 

^ to the theory of universal gravitation — that there is an 
attractive force between any two bodies proportional to the 
product of their masses and inversely proportional to the 
square of their distance apart — is then fo l lowed through, 
after which there is a pause of one chapter whilst the basic 
principles of the infinitesimal calculus are explained. 

One of the interesting things about Newton's theory is 
that its publ icat ion was held back for some twenty years 
whilst its author developed the mathematical methods 
necessary for its proper formulat ion. The differential and 
integral calculus that resulted is now an essential part of 
physics , and Gamow makes no excuses for including a 
discussion of it in this book. 'Those who are frightened by 
mathematical formulas can skip that chapter', he says, 'but 
if you want to learn physics, please do try to understand 
Chapter 3.' 

Succeeding chapters deal expert ly with Newton's proof of 
Kepler's laws, the phenomenon of precession, and the cause 

* By arrangement with Doubleday and Co. Inc., New York, who 
distribute this book on the continent of Europe as well as in 
the U.S.A. 

of the tides. In the latter case, one is reminded that tidal 
friction gradually slows down the earth's rotat ion (so that a 
day is now 0.0007 second longer than it was century ago and 
the century 14 seconds longer than it would otherwise have 
been) and that the conservation of angular momentum in 
consequence pushes the moon into orbits of steadily increa­
sing radius. 

Some of the triumphs of celestial mechanics are then 
recounted — the predict ion of the planet Uranus and later 
of Pluto , the calculation of the dates of ecl ipses (as a result 
of which it appears that this year is in fact AD 1969 !) , and 
the perturbations of the earth's orbit responsible for the ice 
ages and other changes of cl imate over the mil lenia. A 
chapter on rockets and space ships concludes this section 
on the classical theory. 

The advance made by Einstein, which even after half a 
century still seems to have many conceptual diff iculties for 
the layman, is wel l explained in this book. The equivalence 
principle, that there is no essential dif ference between the 
gravitational field and any other accelerated system, here 
seems almost obvious ; the bending of l ight rays in a gravi­
tational field fol lows naturally and a brief ment ion of non-
Euclidian geometry serves to introduce the not ion of the 
curvature of space-time produced by material bodies. 
Gravity is still far from being explained, but we are one 
step further from 'the action at a distance' of Newton's day. 

The concluding chapter deals with some unsolved problems 
of gravity, including the fundamental one of the relationship 
between gravity and the forces of e lectromagnet ism and the 
fundamental particles. An interest ing speculation, which 
seems to have disappeared from the discussions surrounding 
the neutrino experiments of the last few years, is that there 
may be some connexion between the neutrino and the 
graviton (the 'particle' of the quantized gravitational f ie ld) . 

Finally, lovers of science-f ict ion wil l be disappointed to 
learn that gravitational shielding would depend on the 
existence of 'antigravity', of particles with gravitational 
repulsion instead of attraction, which would be contrary to 
the equivalence principle . It is perhaps worth recalling 
here that Gamow's speculat ion on the possible (if impro­
bable) possession of antigravity by antiparticles has since 
been disproved experimental ly and the equivalence principle 
itself has been confirmed to an extremely high order of 
accuracy by the recent CERN experiment on K°2 decay. 

A.G.K. 

Plasma kinetic theory, by D. C. Montgomery and 
D. A. Tidman (New York, McGraw-Hill Book Co., 1964; 
$11 .50) . 

The authors of this book have set out to describe the 
present state of the theory of plasmas and especial ly of the 
kinetic theory. Their intent ion was to present and discuss 
the latter on the basis of the phenomena known when the 
book was published (1964) , without , however , hazarding 
too many explanations. It can be said at once that the book 
clearly describes the principles of plasma kinet ic theory, 
but it is not for the reader who wants to gain a grasp of the 
subject in a short t ime: the reader is expected to have 
considerable mathematical knowledge concerning the 
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mechanics of fluids, e lectromagnet ic theory and statistical 

mechanics . 

In the first part, the authors recall the fundamentals of 

classical kinet ic theory for a system of particles interacting 

through short-range forces. This is the case for molecular 

gases, to which the Bol tzmann transport equation applies. 

However , this theory is incapahle of describing the behaviour 

of charged particles interacting through long-range forces, 

such as Coulomb forces. More specif ically, although it is 

possible to envisage a model of a molecular gas in which 

two particles interact for an inf inite ly short period of 

t ime, because molecular forces vary as 1/r 6, such a model is 

no longer possible in a plasma, where the Coulomb forces 

vary as 1/r 2. 

In the second part of the book the authors describe the 

so-called B B G K Y theory, which is the most systematic and 

the most powerful of the theories of statistical mechanics . 

It is applied to a s ingle-component plasma, to provide a 

description, among other things, of its f luctuations and of the 

adiabatic hypothesis . 

The third part of the book deals with more specific 

problems involving a larger variety of physical phenomena 

and plasmas more complex than the s ingle-component one : 

plasmas in magnet ic f ields, 'hot' plasmas, e lectromagnet ic 

radiation, etc. However , this third part, which is writ ten 

from a different point of view, cannot be read on its own. 

In conclusion, this book can be said to give a clear 

account of plasma kinet ic theory, but it is not an intro­

duct ion to plasmas and should not be the first book to be 

read on this subject. 

D. Leroy 

Votre 
maison de confiance pour 

Microfilms — Appa re i l s pho tograph iques 
et d ispos i t i f s de lec ture - Locat ions de 
caméras - Travaux de déve loppemen t en 
régie. 

Photocopies — Appare i l s d 'éc la i rage et 
d ispos i t i f de d é v e l o p p e m e n t - Papiers 
pour pho tog raph ies - Insta l lat ions pour la 
pho tocop ie . 

Héliographîe — Appare i l s d 'éc la i rage et 
machines à déve loppe r - Nouveau té : 
H É L I O M A T I C , mach ine à hé l iograph ier 
avec V A R I L U X permet tan t de fa i re var ier 
la pu issance d 'éc la i rage - Papiers pour 
déve loppemen ts à sec et semi-humides. 
Bureau-Offset — Mach ines-o f fse t et 
p laques-o f fse t p résens ib i l i sées O Z A S O L . 
Dessins — Mach ines à dess iner J E N N Y 
et comb ina ison de dessins - Papiers à 
dessin (pap iers pour dess ins de déta i ls ) , 
l istes de p ièces , pap ie rs t ransparents (à 
ca lquer ) , pap ier pour c roqu is . 
Meubles pour serrer les plans — «Sys­
tème à suspens ion , à sou lèvement et à 
abaissement». 

Installations de reproduction pour hé l io ­
graph ies , impress ion de plans, pho to ­
cop ies , t ravaux de pho tog raph ie t e c h ­
n ique, réduc t ions , agrand issements , t ra ­
vaux de déve loppemen t de micro f i lms. 

OZALID ZURICH 
Seefe lds t rasse 94 - Té l . (051) 24 47 57 

Vacuum 
_ Backing 
Pumps 

Heraeut 

Wismer AG 
Oerlikonerstrasse 88 
8057 Zurich 
Tel. 051 46 40 40 

with automatic addition and filtration 
of oil. 

Backing pumps working with 
a high suction pressure 
show appreciable 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 
interesting way. 

At the same time the pump oil 
is filtered. 

We shall be pleased to place detailed 
documentation at the disposal 
of our customers. 
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NEW VARIABLE LEAK VALVE 

Model 951-5100 

This new leak valve offers unprece­

dented control sensit ivity and stabil i ty 

over a wide range of leak rates. It is 

the only valve that can consistent ly 

control leaks as small as 1 X I O - w torr-

liters per second. In addi t ion, it can 

be used for roughing small systems. 

Some features are: 

Ultra smooth low torque operat ion 

Bakeable open or c losed, inc luding 

drive mechanism to 450° C 

Welded stainless steel construct ion 

Hundreds of c losures. Replaceable 

gasket assembly wi th saphire-copper 

seal. 

Order No. 951-5100 

Delivery: f rom stock 

For more information on this or other 

Varian Vacuum Products cal l or wr i te 

©VARIAN 
International 

Headquarters 

Varian AG 

Baarerstrasse 77 

6300 Zug/Switzer land 

Tel . 0 4 2 / 4 45 55 

Weston connu dans le monde entier comme le plus ancien producteur 
d'appareils de mesures électriques de haute qualité s'est spécialisé également 
dans la production d'éléments de précision pour uti l isation en électronique. 
Instruments pour tabieux électriques, appareils portatifs de laboratoire et de 
service, pinces volt-ampèremétriques photo-cellules de mesure, relais, 
potentiornètres-Trimmer, éléments de servo-mécanisme. 

SOLARTRON 

SOLARTRON compte parmi les plus importants producteurs européens 
d'appareils électroniques. La nouvelle série d'instruments se signale par une 
haute précision, une construction robuste et moderne ainsi que par des prix 
avantageux. 
Oscilloscopes, voltmètres numériques, alimentations stabilisées, générateurs 
d'impulsions, oscillateurs, amplificateurs de mesure, calculateurs analogiques, 
installations de surveillance pour utilisation industrielle. 

HEATH 

HEATH est le plus grand fabricant du monde d'appareils électroniques 
«Construisez vous-même». Les appareils Heathkit sont appréciés depuis des 
années par une clientèle de plus en plus nombreuse et sont comparables à 
tout produit f ini au point de vue qualité. 
Le programme de fabrication est très vaste, plus de 250 appareils de mesures 
électroniques, émetteurs, récepteurs, radiotéléphones, ensemble de haute-
fidélité, matériel didactique, appareils destinés aux navigateurs de plaisance, 
aux automobilistes, etc. 
Tous les appareils sont livrables en boîtes de construction ou prêts à l 'emploi. 

Par ail leurs, en tant que Société Suisse du Grou­
pement Schlumberger, nous représentons également 
les intérêts des Sociétés suivantes: EMR -
ROCHAR - ACB - SEMAC - TOLANA - LEGPA -
LE BOEUF - KINTEL - QUENTIN. 

Vente et service 

1 DAYSTROM S A fg^KCH 

8, avenue de Frontenex, 1211 Genève 6, tel (022) 35 99 50. 
333, Badenerstrasse, 8040 Zurich tél. (051) 52 88 80. 
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35 Me MULTISCALER SYSTEM 

WITH AUTOMATIC RECORDING 
OF INFORMATION 
Completely transistorised 
Guaranteed to work up to 55° C (131° F) 
version of the system developed at C E R N - t h e European 
Organisation for Nuclear Research. 
Compatible with CERN standard systems. 
Results recorded by print, punch or magnetic tape. 
Rapid adaptation by general control unit to all usual recording 
systems. 
Scaler input level : 500 mV min., 12 V max. Resolution better than 
30ns with tr iple pulsing. 

ACCESSORY PLUG-IN UNITS : 

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

OTHER PRODUCTS : 

• Fast discriminators 
• Fast linear gates 
• Triple coincidence units 
• Delay boxes 
• Attenuators 
• Photomultiplier bases 
• Transistorised power supplies 

STUDY AND DEVELOPMENT OF SPECIAL APPARATUS 

PLANNING AND PRODUCTION OF EQUIPMENT 
FOR INDUSTRIAL AUTOMATISATION 
AND DATA HANDLING 

SOCIÉTÉ D'ÉLECTRONIQUE NUCLÉAIRE 
73, RUE DE LYON - GENÈVE/SUISSE - TÉLÉPHONE: (022) 44 29 40 

AGENTS : ZURICH OFFICE : M. Georges HERREN, Dipl. Ing. ETH. • FRANCE : 
S.A.I.P. MALAKOFF (Seine) • ITALY: S O C EL. LOMBARDA-SELO MILAN • 
GERMANY: HERFURTH GmbH. HAMBURG-ALTONA • HOLLAND : DESSING-ELEC-
TRONICA AMSTERDAM-Z • SWEDEN :OLTRONIX A.B.VÂLLINGBY/STOCKHOLM • 
U.S.A.: NUMINCO APOLLO, Pa. • ISRAEL: PALEC LTD. TEL-AVIV • AUSTRALIA: 
A. A. GUTHRIE PTY, Ltd. MARRICKVILLE, N.S.W. • 
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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 addition UHV pumping 
units with a guaranteed final pressure of < 8 X 10~10 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 waiting for you? 
Write today to: 

® 

BALZERS AKTIENGESELLSCHAFT FOR HOCHVAKUUMTECHNIK UND DONNE SCHICHTEN 
FL-9496 BALZERS. PRINCIPALITY OF LIECHTENSTEIN 
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New Reliability 
in Nuclear Instrumentation 
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from Hewlett-Packard 

Over 14 years of extensive experience in digital 
instrumentation, particularly electronic counters, 
was used in developing these first nuclear instru­
ments from Hewlett-Packard. They are the begin­
ning of a complete instrumentation program for 
detecting, counting, displaying, and recording 
nuclear events. 
Advanced hp circuit design, components, and 

manufacturing technique offer you significantly 
increased reliability. Also, packaging concepts 
new to the nuclear instrumentation field give you 
more flexibility in combining individual units for 
specific applications. 

Here, in block diagram form, are the new 
Hewlett-Packard instruments: 

Scintillation Detector 

hp 10601A 
hp 10602A 
hp 10611A 
hp10612A 
hp10613A 
hp10614A 

Low-
* voltage 

Detector Amplifier 
and pulse 
shaper 

Discriminator Scaling Digital 
or single- and/or readout 
channel ana­ timing 
lyzer circuitry 

BCD 
to auxiliary 
equipment 

Scaler 
hp 5201L Pulse Height Analyzer/Scaler-Timer 
hp 5202L Sealer-Timer 
hp 5203L Scaler 

hp 5551A 

Notice that a complete scintillation detector is in 
one unit, single channel analyzer/scaler-timer 
function in a second, while a third provides stable 
driving voltages. Both the single channel analyzer 
and the sealer-timer are in a single hp module. 
The detector-includes Nal (Tl) crystal and photo 
multiplier tube plus amplifier. 

THREE SCALER-TIMERS OFFER BROAD VER­
SATILITY 
5201L —A sealer-timer with a single channel 
pulse height analyzer (ideal for differential gamma 
ray analysis) 
5202L — A sealer-timer with an integral discrim­
inator for growth counting. 
5203L — A scaler without timer. Can be manually 
operated, externally gated or slaved to a 5201L 
or 5202L 
Both the 5201L and 5202L will totalize counts, 
count for a preset time or register time fora pre­

set count. All three instruments have a multiple 
pulse resolution of 200 nsec and are available 
with a choice of BCD outputs (±1-2-4-8) or 
(+1-2-2-4). 

SCINTILLATION DETECTORS 
(3x3 or 2x2 inch; solid or well) are extremely 
stable, well shielded units which feature high 
resolution combined with focus control. Premium 
selected crystals and photo multiplier tubes are 
integrated in these detector assemblies. In addi­
tion, solid state amplifiers are included which 
have gain and pulse shaping capability to drive 
directly into a single channel analyzer. No addi­
tional linear amplifier is necessary. 
The 5551A is a stable, highly regulated supply 
offering an output of 170 to 1615 volts. 
For maximum reliability in value-priced nuclear 
instrumentation call your Hewlett-Packard Field 
Office. 

HEWLETT JID] PACKARD 

European Headquarters 
Hewlett-Packard SA 
Geneva, Switzerland, Tel. (022) 4281 50 

Switzerland 
Ingenieurbùro M.P. Frey 
Bern, Tel. (031) 42 00 78 

Belgium 
Hewlett-Packard Benelux S.A. 
Brussels, Tel. 11.22.20 

England 
Hewlett-Packard Limited 
Bedford, Tel. 6.80.52 

France 
Hewlett-Packard France 
Paris 13e, Tel. 707.97.19 

Germany 
Hewlett-Packard Vertriebs-G.m.b.H. 
Frankfurt a.M., Tel. 52.00.36 

Holland 
Hewlett-Packard Benelux, N.V. 
Amsterdam, W., Tel. 13.28.98 & 13.54.99 

Italy 
Hewlett-Packard Italiana S. p. A. 
Milan, Tel. 69.15.84/5/6 

Rome-Eur, Tel. 591.25.44-5 

Sweden 
HP InstrumentAB 
Solna, Tel. 83.08.30 

Gôteborg, Tel. 27.68.00 ® 
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ORGANIC SCINTILLATORS 

NE 102A PLASTIC SCINTILLATOR 

i ^ j i i ^ ^ a i 

EXCELLENT LIGHT OUTPUT (65% Anthracene) 
Good light transmission • Low cost 

WORLD WIDE APPLICATIONS 
A sélection from our large list 

of important customers 
C.S.I .R.O. Adéla ïde 

l .A.E.A Vienna 
E U R A T O M 

A.E .C . Chalk River 
Brno Academy of Sciences 

Saclay 
Strasburg University 

Bonn University 
Kernreaktor, Karlsruhe 

A .E .C . A thens 
A.E.E. Trombay 

Weizmann Institute 
Bologna University 

C.l.S.E. Milan 
C.N.E.N. Rome 

J.E.N.E.R. Norway 
Clarendon Laboratory 

Institute for Atomenergi , Kjeller 
C. I .E.C.H. Poland 

A . B . Atomenergi , Sweden 
Uppsala University 

Basle University 
C.E.R.N., Geneva 

Los A lamos Scientific Laboratory 
Argonne National Laboratory 

Brookhaven National Laboratory 
Inst. Josef Stefan, Yugoslavia 

Inst. of Nuclear Sciences Boris Kidrich 
Admiral ty 

Cavendish Laboratory 
C.E.G.B. • I .C.I. 

Impérial Col lège 
University Collège, London 
Médical Research Council 

National Physical Laboratory 
Niiclear Power Group 

Harwell • A ldermaston 
Winfr i th Heath • Dounreay 

Windscale • Rutherford Laboratories 

NE 102A Plastic Scintillator gives excellent service to many research 
workers throughout the world. Its use as a 'standard' is widely 
acknowledged by the large number of références in the published 
literature (see Référence Section in 1965/66 Catalogue). Increased 
demand and improved techniques have now resulted in a 15% price 
réduction for many sizes. 
Nuclear Enterprises can supply any shape or size up to 1000 kg in 
weight. Numerous applications for NE 102A include : cylinders for 
counting of neutrons and gamma rays: annuli and wells for coïnci­
dence units and sample counting; large slabs for counting of cosmic 
rays and other high energy particles: thin sheets for alpha and beta 
counting; large scintillators for body counting; and spécial shapes 
(such as flow counter shown above for monitoring Dounreay Mate­
rials Testing Reactor) for flow cells, and beta spectrometry. 
Also available : loaded and unloaded liquid scintillators for internai 
counting, puise shape discrimination, large tanks, etc. Many other 
organic, glass and crystal scintillators supplied. Fullest range of 
scintillation chemicals available commercially. Ail associated 
electronics. 

Technical détails and priées in 1965/66 Catalogue (102 pages fully illustrated) sent free on request 

NUCLEAR ENTERPRISES (G.B.) LTD. 
Bankhead Crossway, Sighthill , Edinburgh, 11. Te l : CRAiglockhart 4060 

ASSOCIATED COMPANY: NUCLEAR ENTERPRISES LTD., WINNIPEG. 


