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British bubble chamber reaches its 

first million pictures 

A t 2 p.m. on the a f te rnoon of Satur-

day 13 February the 152-cm Br i t ish 

nat ional hydrogen bubb le chamber 

reg is tered its mi l l ionth pho tog raph . 

This was dur ing a run in wh ich pro tons 

wi th momentum of 10 G e V / c were 

be ing d i rec ted into the chamber . 

Dur ing February, also, s ta t is t ics 

were pub l i shed on ail the bubb le -

chamber pho tographs taken at C E R N 

dur ing 1964. Thèse, rep roduced 

be low, show that over 2 1 A mi l l ion 

p ic tures were ob ta ined a l together , 

inc lud ing near ly half a mi l l ion fo r the 

C E R N neutr ino exper iment . More 

than a mi l l ion p ic tu res were sole ly 

for g roups outs ide C E R N , and no less 

than 34 univers i t ies and research 

inst i tu tes, most ly in the C E R N M e m ­

ber States, pa r t i c ipa ted in the bubb le -

chamber exper iments . 

PS opération 

As ment ioned in last month 's CERN 

COURIER, the second two weeks of 

opéra t ion in January were used mainly 

by bubb le chambers . Dur ing th is 

t ime the 81-cm Sac lay /Eco le Poly­

techn ique chamber , f ï l ied wi th l iqu id 

deu te r ium, took 220 000 pho tographs 

showing négat ive kaon in terac t ions in 

the momentum range 800-1200 MeV/c . 

A f te r be ing devo ted to the rad io­

f requency separa tor tes ts dur ing the 

f i rs t part of the run, the 152-cm 

Br i t ish chamber was used to obta in 

some 65 000 p ic tures showing inter­

ac t ions in hydrogen of pos i t ive pions 

of momentum 11 GeV/c . 

A t the same t ime, the o 2 mon i to r 

beam (coming f rom the same ta rge t 

as the o 2 beam that passes th rough 

the 152-cm chamber ) was conver ted 

to an é lec t ron beam of known energy 

and used to ca l ib ra te lead-g lass 

Cherenkov counters and spéc ia l sc in ­

t i l la t ion counters ( lead-Plex ig las sand­

w ich counters) w i th é lec t rons of 

energy be tween 400 M e V and 1 GeV. 

This f o rmed par t of the prépara t ions 

for a new exper iment at C E R N on the 

anomalous magnet ic moment of the 

muon. S imi lar ca l ib ra t ions, t oge the r 

w i th some on an expér imenta l w ide -

gap spark chamber , in the same beam, 

were con t inued dur ing the f i rs t part 

of February. 

Dur ing February, the usual schedu l -

ing was used for the p ro ton-synchro -

t ron opéra t ion , w i th the f i rs t fo r tn igh t 

devo ted pr imar i ly to coun te r exper i ­

ments and the second to bubb le -

chamber runs. It is hoped to g ive 

fu r ther in format ion conce rn ing th is 

per iod of opéra t ion in the next issue 

of CERN COURIER. 

W h a t can be repor ted , however , is 

that in the last week of February, t he 

f i rs t exper iment to be car r ied out any-

where wi th a beam of separa ted kaons 

of momentum as high as 10 G e V / c 

was begun wi th the 152-cm bubb le 

chamber . The kaons, of négat ive 

charge, were ob ta ined by means of the 

new rad io f requency separa tor in the 

o 2 beam (as desc r i bed in the ar t i c le 

beg inn ing on p. 35 of th is issue). 

A l t hough th is separa tor had only 

recent ly c o m p l e t e d its tes ts , its opér­

at ion proved so success fu l tha t it 

cou ld be con t ro l l ed by the beam group 

in the normal way, f rom the annexe 

to the bubb le -chamber bu i ld ing rather 

than f rom the r.f. s ta t ions themselves 

in the East hal l . Some 77 000 p ic tu res 

were ob ta ined in th is f i rs t run, wi th an 

average of nine t racks per pho to ­

g raph , about half of them of kaons 

and half of muons. The number of 

t racks of négat ive p ions ( the only 

par t i c les that cou ld cause ser ious 

confus ion) was very smal l . It is 

p lanned to dévo te a fu r ther two weeks 

running t ime to th is exper iment , the 

pho tographs fo r wh ich are be ing 

d i v ided be tween groups in Aachen , 

Ber l in , C E R N and Vienna. 

S U M M A R Y O F B U B B L E - C H A M B E R R U N S IN 1964 

No. of 

Beam Chamber pictures Laboratories sharing films Date 

K-, 6 GeV/c Saclay HBC 81 70 000 Birmingham, Cambridge, Glasgow, Impérial Col lège, 
Munich, Oxford, NIRNS 

February 

7t + , 8 GeV/c Saclay HBC 81 141 000 Aachen, Berlin, CERN, Krakow, Warsaw February-March 

P, 10 GeV/c Saclay HBC 81 84 000 Cambridge, Hamburg, Stockholm, Vienna February-March 

K + , 5 GeV/c Saclay HBC 81 90 000 Brussels, Cambridge, CERN February-March 

Jt~ 20 GeV/c Saclay HBC 81 14 000 CERN/TC March 

V ' CERN HLC 100 400 000 CERN/NPA April-July 
1.2 GeV/c Saclay HBC 81 300 000 CERN, Collège de France, Institut du Radium, Liverpool June-July 

K-, O.i 5-1.2 GeV/c Saclay HBC 81 250 000 CERN, Heidelberg, Saclay June-July 

K", 5 GeV/c BNHBC 152 140 000 Birmingham, Cambridge, Glasgow, Impérial Col lège, 
Munich, Oxford 

June-July 

K-, 6 GeV/c BNHBC 152 398 000 Birmingham, Cambridge, Glasgow, Impérial Col lège, 
Munich, Oxford 

June-July 
+ September-Octobe 

K + , 5 GeV/c BNHBC 152 60 000 Brussels, Cambridge, CERN June-July 

Jt + , 5 GeV/c BNHBC 152 65 000 Bonn, Durham, Ecole Polytechnique, Nijmegen, Turin October + December 

P, 19 GeV/c Ec. Poly. 1-m HLC 90 000 CERN/NPA October 

JT> 16 GeV/c Ec. Poly. 1-m HLC 100 000 Ecole Polytechnique October 
K+, at rest Saclay DBC 81 120 000 Bari, Berne, Genoa, Turin October 

El at rest Saclay DBC 81 70 000 Padua, Pisa October 

P, in f l ight Saclay DBC 81 80 000 Rome, Trieste October 
K-, 0.8 -1.2 GeV/c Saclay HBC 81 80 000 Argonne, CERN, Heidelberg, Saclay December 

P, 10 GeV/c BNHBC 152 

Total: 

50 000 

2 602 000 

Cambridge, Hamburg, Stockholm December 

Of thèse: 1 177 000 pictures were for groups outside CERN only 

921 000 pictures were for groups outside CERN and for CERN 

14 000 pictures were for CERN/TC (Track Chambers Division) 

490 000 pictures were for CERN/NPA (Nuclear Physics Apparatus Division) 
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Ânother new résonance 

A paper pub l i shed in Physics 

Letters on 15 February (vol . 14, p. 338) 

under the names of 30 phys ic is ts f rom 

the Univers i t ies of B i rm ingham, Glas­

gow, London ( Impér ia l Co l l ège) and 

O x f o r d , t oge the r wi th the Ruther fo rd 

H igh Energy Laboratory , g ives the 

results of an analysis of 300 000 pho to ­

graphs taken wi th the Sac lay /Eco le 

Po ly techn ique 81-cm l iqu id hydrogen 

bubb le chamber at C E R N in 1963. 

The pho tographs showed inter­

ac t ions in the hydrogen caused 

by négat ive kaons of momentum 

3.5 GeV/c and, in the resul ts repo r ted , 

those in terac t ions g iv ing a neutra l 

an t ikaon, a négat ive p ion and a p ro ton 

( reac t i on : K~ + p - + K° + jt~ + p) had 

been se lec ted — a to ta l of 339 events. 

From measurements made on the 
v s e l e c t e d pho tographs , the phys ic is ts 

conc luded that the most common way 

in wh ich the react ion took p lace was 

th rough the 'pe r iphera l ' p roduc t ion of 

a we l l -known kaon résonance (K* ) 

w i th a mass of 890 MeV, th is 

résonance then decay ing a lmost 

immedia te ly into the K° and the jt". 

Other common résonances were not in 

év idence , but a h i ther to unobserved 

s ta te wi th a mass of 1400 MeV 

( ± 10 MeV) was found to be présent . 

This also decayed into a neutra l 

ant ikaon and a négat ive p ion . The 

new résonance has an observed 

'w id th ' of about 160 MeV, c o r r e s p o n d -

ing to a l i fe t ime of about 10~ 2 0 second . 

A de ta i l ed analysis of the events leads 

to the resui t tha t the spin and par i ty 

are more l ikely to be 2 + ( that is, a 

spin quantum number of 2 w i th pos i t i ve 

par i ty) than 1~, wi th 0 + ru led out. 

A l t hough the résonance was not 

observed by other groups in a s imi lar 

exper imen t (also at CERN) using 

inc iden t kaons of 3 GeV/c momen tum, 

th is is though t to be due to the 

s l ight ly lower energy avai lab le in that 

case. 

Italian Diplomat visits CERN 

On W e d n e s d a y 3 February, C E R N 

was v is i ted by H. E. J. G ius t i de l 

G ia rd ino , Head of the Permanent 

Dé léga t ion of Italy in Geneva, 

t oge the r w i th two other members of 

the Dé léga t ion . The v is i tors , who 

were accompan ied on the i r tour by 

one of the senior I tal ian phys ic is ts at 

C E R N , were shown both the O r g a n i -

zat ion 's acce lera tors , t oge the r wi th 

exper iments in progress in the East 

and South hal ls of the p ro ton synchro ­

t ron . The 2-metre bubb le chamber 

was also v is i ted , and some t ime was 

spent d iscuss ing the fu ture p ro jec ts 

under s tudy in the Acce le ra to r 

Research Div is ion. The tour ended 

wi th a v iew of the C E R N fac i l i t i es for 

measur ing and analys ing bubb le -

chamber photographs , inc lud ing the 

large new compute r now be ing 

b rought into opéra t ion • 

With a storage ring for électrons in opération, 
and those for protons under active discussion, 
CERN is also constructing a storage ring for 
muons. 

Essentially, this will consist of a large circular 
magnet, about 5 mètres in diameter, in which 
high-energy muons produced in a vacuum tube 
inside the magnet will make many révolutions 
during their lifetime. Appropriate measurements 
on the decay électrons will enable the 
anomalous magnetic moment (9-2) of the muon 
to be evaluated to a much higher order of 
accuracy than before. 

In this photograph, one of the excitation coils 
for the new storage-ring magnet is seen leaving 
CERN's main workshop on its way to the South 
expérimental hall of the proton synchrotron, 
where the magnet will be assembled. Driving 
the transporter is Maurice Cartier and Maurice 
Chatel steadies the coil. In the background is 
the new laboratory 13 of Track Chambers 
Division. 

BOOKS 
x Tracking down particles, by R. D. Hi l l and E. Gerjuoy 

v N e w Y o r k , W . A . Benjamin Inc., 1963; cloth $5.45, paper 

$3.25). 

The Benjamin séries to which this book helongs is intended 

principally for elementary students of science and provides 

introductions to each of a number of important fields. 

Non-scientists may also use thèse books in order to gain 

familiarity with the various subjects treated, though it is 

clear that the séries is not specifically aimed at them. 

This book is about high-energy physics and its authors 

have attempted to make it easier to read by dividing it 

into two parts. Thus there is first a systematic account of 

the most important discoveries, techniques and developments 

in this field, written by R. D . Hi l l , and this is fol lowed by 

an analysis of the theoretical background, including an 

explanation of the basic relevant différences between 

classical and m o d e m physics, by E. Gerjuoy, who is also the 

gênerai editor of the séries. 

It is, of course, possible to justify a treatment of this 

kind, though it has the serious disadvantage, for the reader 

with little time to spare, of requiring at least two readings 

before the book is fully understood. Since this is an 

introduction to the subject, rather than a detailed text-

book, it would surely have been much simpler to raise the 

various theoretical issues while developing the main thème: 

particles and the means by which they are discovered. 

A p a r t from this drawback, this is a lively and interesting 

summary of the présent state of knowledge in high-energy 

physics. It is also a useful contribution to wider under-

standing of a field that, regrettably, remains inaccessible to 

ail but a few initiâtes. 

There are many diagrams and photographs, and the book 

is provided with an adéquate index, a glossary and a world 

list of accelerators. 

M.J.O.S. 

Nuclear reactor theory, by Giovanni Lanza (London, 

M c G r a w - H i l l Ltd. , 1964; 39s.). 

This book is the fifth in the séries Nuclear engineering 

fundamentals, of which the other four deal with 'Atomic 

43 


	vol5-issue3-p042-f.pdf
	vol5-issue3-p043-f.pdf

