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

On 11 Oc tobe r the 25th Session of 
Counc i l was he ld at CERN. This was a 
special mee t i ng , he ld be tween the 
normal ones in June and December , 
p r imar i l y to a l low fur ther cons idera t ion 
of two matters of v i ta l impor tance to 
the Organizat ion 's future ou t l ook . 

The first of these concerns a so-ca l led 
' supp lementary p r o g r a m m e ' for CERN 

in 1964. In its repor t ear l ier this year, 
the European Commi t tee on Future 
Accelerators recommended that fur ther 
though t shou ld be g i ven fo the des ign 
of storage rings for the CERN p ro ton 
synchrot ron and o f a synchrot ron w i th 
an energy of the order of 300 G e V . Pro­
posals for con t inu ing the study of these 
projects next year have been set out in 
the form of a supp lementary p rog ramme 
wh ich w o u l d be f inancia l ly i ndependen t 
of CERN's normal act iv i t ies. A t the 
Oc tobe r Counc i l Session a resolut ion 
was a d o p t e d a p p r o v i n g this p rog ramme 
in p r inc ip le , in the sense that if is c o m ­
pa t ib le w i th the purpose of CERN, as 
la id d o w n in the Conven t i on , and w o u l d 
not inter fere w i th CERN's basic p r o ­
gramme. The supp lementary p rog ramme 
was, at the same t ime, submi t ted to 
M e m b e r states for cons iderat ion and 
for app rop r ia te decisions at the Decem­
ber Session of Counc i l by those states 
that agree fo cont r ibu te f inancia l ly . 

The second i tem for discussion was 
the CERN b u d g e t itself over the next 
three years. By its adop t i on of the 
I Bannier R e p o r t ' in Oc tobe r 1962, 
Counc i l accep ted the fact that it was 
necessary for CERN to cont inue to 
expand over the next few years, and 
consequent ly that the Governments of 
the M e m b e r states w o u l d need to p r o ­
v ide increasing amounts of money each 
year fo f inance this g r o w t h . However , 
the b u d g e t ag reed for 1964 was on ly 
I I °/o more than that for 1963, instead 
of 13 % wh ich the repor t r ecommended . 
For 1965, the f igure p roposed was on ly 
10 % more than for 1964. 

A t the Oc tobe r meet ing a number 
of Counc i l Members , as we l l as members 
of the Scienti f ic Pol icy Commi t tee and 
the CERN Directorate, spoke in suppor t 
of a greater increase. A m o n g the 
points stressed was the fact that the 
major d i f f i cu l ty now is to satisfy the 
g r o w i n g demand by physicists in M e m ­
ber states to use these faci l i t ies. 
Because of new ideas and new techn i ­
ques, the amount of money requ i red per 
physicist f ended fo increase each year 

rather, than remain constant (as assumed 
by the Bannier commi t tee ) , and on the 
present forecasts it is l ike ly that the 
number of physicists e m p l o y e d must 
remain constant for the next few years. 
A n y increase in the a l ready much greater 
number of ' visi tors ' in the same cir­
cumstances c o u l d on l y lead to a dec l ine 
in the suppor t made ava i lab le to them 
in the labora tory . 

No dec is ion was ca l led for at this 
Session, bu t the overa l l sum for the 
1965 b u d g e t w i l l be v o t e d at the next 
Session in December . 

A m o n g o ther business deal t w i th by 
the Counc i l was the appo in tmen t of the 
Un i ted K i n g d o m Government ' s Exche­
quer and A u d i t Depar tment to audi t the 
CERN accounts for the next three fo 
f ive years, in p lace of the ' Cont rô le 
fédéra l des Finances ' of the Swiss 
Con fede ra t i on , wh ich is no longer ab le 
to under take this wo rk . 

A t the p r o t o n synchrot ron the first 
w e e k of O c t o b e r was d e v o t e d fo phases 
of the same counter and spark-chamber 
exper iments that were men t ioned in last 
month 's account , namely invest igat ions 
of the p r o d u c t i o n of e lec t ron pairs in 
an t ip ro ton ann ih i la t ion , the e lect ron 
decay of the lambda par t ic le , ' pe r i phe ra l ' 
p roduc t i on of gamma rays, and the 
opera t i on of spark-chambers in a st rong 
magnet ic f i e ld . 

The rest of the month was or ien ted 
more towards bubb le - chambe r e x p o ­
sures. In the nri3 beam in the South hal l , 
wh ich incorporates two 10-m elect rosta­
tic separators, the 81-cm Saclay/ÉcoSe 
Po ly techn ique l i q u i d - h y d r o g e n b u b b l e -
chamber p r o v i d e d 135 000 pho tog raphs 
of interact ions b y ant ipro tons w i th a 
momen tum of 5.7 G e V / c , 135 000 of 
3.5-GeV/c pos i t i ve kaons, 110 000 of 
3.5-GeV/c nega t i ve kaons and 45 000 of 
3.0-GeV/c negat ive kaons. An t ip ro tons 
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BOOKS 
Weak interactions, and topics in dispersion physics, 

edited by Christian Fronsdal (New York , W. A. Benjamin, 

Inc., 1963 ; cloth $ 8.80, paper $ 5.45), is the report of the 

second Bergen International School of Physics, held in 

1962. The publication of such a report is always a good 

thing from the point of view of the organizers ; it is of 

most value to students when it provides a systematic 

exposit ion and review of a field not recently covered in such 

a way elsewhere. Sometimes, however, the material included 

in the report is simply that which has given least trouble to 

the available lecturers, who have reluctantly written, in a 

minimum number of words, a sketch of what they have said. 

The present volume, unfortunately, to some extent gives 

this latter impression. However , it does have a main theme, 

namely weak interactions, and most theoretical aspects of 

that subject (which stands now much where it did in mid-

1962) are touched on. The authors of this part of the 

volume are Bernardini, Telegdi, Treiman, Behrends, Sirlin, 

di Leila, Primakoff, and Fujii. The most lengthy and sys­

tematic article is that of Treiman on 4 The structure of 

weak interactions ' . This invites comparison with his similar 

work at Les Houches in 1960 ( 4 Relations de dispersion et 

particules élémentaires ' ; Paris, Hermann, 1960) — a com­

parison which shows the Les Houches article to be the more 

complete and better documented. Of the other articles, that 

of Behrends and Sirlin on the isobaric structure of weak 

interactions is especially notable. Their development includes 

as a special case the 4 six-boson ' scheme, afterwards pro­

posed by T. D. Lee, and (in a footnote) the crucial observ­

ation on this theory made later by Bell, Meyer, and Prentki. 

The remaining 40 per cent of the b o o k is given to a. 

miscellany of topics in field theory. Fubini gives a nice 

introduction to the small amount of dispersion theory needed 

for weak-interaction form factors. The other articles are 

individually very worthy, but it is a pity that the time and 

space were not devoted to amplifying and deepening the 

weak-interaction side. The excellent article by Mandelstam, 
4Dispersion relations in strong-coupling physics', is reprinted 

from Reports on Progress in Physics, vol . 25 (1962). 

J. S. B. 

Nuclear and nucléon structure, edit . 3 rtobert Hof-

stadter (New York , W. A . Benjamin Inc., 1963 ; cloth 

$ 11.00, paper $ 7.65), provides an excellent col lect ion of 

reprints on various subjects connected with the study and 

interpretation of nucléon and nuclear structure through the 

medium of electromagnetic interactions. Guided by the 

editor's comments on every article, the reader is taken on 

a fascinating tour through this field, in historical order, 

starting with Dirac's classical 1928 paper on the quantum 

theory of the electron. Among the 82 selected papers one 

notices the early probing of the neutron structure in the 

scattering of slow neutrons on electrons, fol lowed by a series 

of later papers on the probing of protons and neutrons by 

high-energy electrons at high momentum transfer. The des­

cription of these experiments by 4 form factors ' as well as 

their theoretical interpretation in terms of resonances and 

dispersion relations are well represented. The experimental 

papers explicit ly demonstrating the existence of the CD and 

ï) mesons are included. 

Also in the col lect ion are a number of experimental and 

theoretical papers on the determination of nuclear size 

and shape by muon x-rays and elastic electron scattering. 

Inelastic scattering of electrons on nuclei is, however, sur­

prisingly little represented (with the last paper from 1956), 

in view of the importance that this field has acquired in 

the last few years. 

Any col lect ion of this kind is easily criticized on some 

ground. In this case, the editor has been too eager at the 

end of the b o o k to include the very latest developments. 

Thus, the last two 4 papers ' , dealing with nuclear structure 

effects on muon x-rays are, in the one case, an American 

Physical Society abstract and, in the other case, a private 

communication. While both would merit inclusion in their 

final form, the wisdom of presenting them as they stand 

may be doubted. Among the more recent papers (1960-

1962) the level of selection is also not always as high as 

earlier in the volume. The inclusion of several important 

survey and review articles is, however, of great value. 

As a whole, this reprint col lect ion should be a very useful 

reference source for most physicists, and in addition it is an 

excellent place in which to become acquainted with this 

field. The price, however, is regrettably high for a book 

consisting basically of photographic reproductions of exist­

ing papers. T. E. 

Proceedings of the Eastern Theoretical Physics Con­
ference, University of Virginia, 1962, edited by M. E. Rose 

(New York , Gordon and Breach, 1963 ; $ 5.00). 

Nowadays it is becoming more the rule rather than the 

exception that to review a conference report is an arduous 

IMÏ rt^&htâ *l CBrZN (cont. ) 

wi th a m o m e n t u m of more than 5 G e V / c 

and nega t i ve kaons of more than 

3.5 G e V / c carry e n o u g h ene rgy to create 

a poss ib le new par t i c le , k n o w n as the 

o m e g a par t ic le , p r e d i c t e d b y the theo ry 

of un i tary symmetry . A t t emp ts to f i nd 

this par t ic le have so far p r o v e d 

unsuccessful , but a new search for it 

w i l l be made a m o n g the p h o t o g r a p h s 

o b t a i n e d in these latest runs. Ev idence 

for the par t ic le w i l l also b e sought in 

the 1.5-m British nat iona l h y d r o g e n 

b u b b l e chamber , us ing the l ong sepa-

ra ted-par t i c le beam, 02 , in the East ha l l . 

The second electrostat ic separator of 

this beam was put into ope ra t i on d u r i n g 

O c t o b e r , and assembly of the chamber 

was also v i r tua l l y c o m p l e t e d . O p e r a t i o n 

o f the chamber was, however , con f i ned 

to test runs. The synchro t ron was p r o ­

g r a m m e d so that 90 % of the beam in 

each pulse hit the target for the m 3 

beam and the remain ing 1 0 % the tar­

ge t for the 02 beam. 

Dur ing the second ope ra t i ng fo r tn igh t , 

eve ry tenth pulse was d i rec ted on to 

the target for the as beam in the Nor th 

ha l l . This is a beam of negat ive p ions , 

of m o m e n t u m 1.05 G e V / c , spec ia l ly 

d e s i g n e d for h igh intensi ty (the 

or ig ina l ve rs ion , 32 was desc r ibed in 

CERN COURIER in July 1962). The 

beam was b e i n g used for an exper imen t 

i n t ended to g i v e a va lue for the 

magnet i c momen t of the lambda 

par t i c le , b y a l l o w i n g lambdas, p r o ­

d u c e d b y the in terac t ion of p ions in 

a p o l y e t h y l e n e ta rge t , to decay inside 

nuclear emuls ions p l aced w i th in a ve ry 

h igh (pu lsed) magne t i c f i e ld . Measure ­

ments on the tracks left b y the decay 

p roduc ts of the lambda in such an 

ar rangement show the effect o f the 

magnet ic f i e ld on the lambda as it t ra ­

v e l l e d the 10-cm g a p b e t w e e n the 

target and the emu ls ion . The effect in 

turn d e p e n d s on the magnet ic momen t 
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if not quite a thankless task. Often a great deal of partly 
baked material is presented and the p o o r reviewer has to 
wade through a mass of unconnected papers very carefully, 
searching for a nail on which to hang his notes. Fortunately 
this particular conference proved to be the except ion : the 
avowed aim was to spread the subject matter over as wide 
a spectrum of topics as possible so that peop le working in 
one field would have the oppor tuni ty to learn of recent 
progress in other areas. Obviously the entire span of theo­
retical physics could not be covered in the course of two 
days, and so the discussions were loosely restricted to 
nuclear and particle physics and to topics in general rela­
tivity. That this l imitation in no way detracted from the 
scope of the conference, a glance at the table o f contents 
will show. For example, the subject matter ranged f rom 
vibrat ions and single-particle excitations in nuclei (G. E. 
Brown) to a detailed review of analyticity in particle 
physics (S. B. Tre iman) , f rom a reformulat ion of the 
theory of pairing correlations (M. Baranger) b y way of the 
p i o n resonances (J. Steinberger) to remarks on weak inter­
actions (C. N. Y a n g ) , the quantization o f geometry 
(B. DeWit t ) and gravitation f rom a field-theoretical view­
poin t (R . Arnowi t t ) . 

It would be invidious to discuss certain contributions to 
the exclusion of others and the papers ment ioned above 
should be regarded as being representative of topics rather 
than as the selection of particularly interesting talks. H o w ­
ever, it would be a grave omission indeed not to ment ion 
Wheeler ' s after-dinner talk, which in a sense epitomizes this 
conference . He poses a very simple question : what makes 
a physicist, in particular a theoretical physicist, t ick ? T o 
give here a summary of his ideas would be a travesty and 
quite out of place, but we would suggest that those who 
wish to understand more deeply the phi losophy underlying 
his question, and those who wish to forge further links in 
the charismatic chain, should spare a little t ime and give 
some thought to his words . 

A remark concerning the discussions which fo l low each 
paper may be in order. Editors o f future proceedings o f 
conferences should take a l o o k at the excel lent example set 
by this b o o k : some editing o f the participants ' remarks 
would certainly have been necessary, yet the discussions 
have remained extremely lively, almost personal, one could 
say. None of these clinical, grammatically impeccable pro­
nouncements one usually associates more with government 
spokesmen than with a live debate on a very controversial 
subject. Full marks to the organizing commit tee for allow­
ing sufficient time between talks for these verbal engage­
ments to deve lop . St. L. 

Nuclear power engineering, by M. M. El-Wakil (New 
York , McGraw Hill , Inc. , 1962) and Nuclear reactor engi­
neering, by Samuel Glasstone and Alexander Sesonske 
(Princeton, D . Van Nostrand, Inc., 1963) . 

There is a subtle difference between these two titles, which 
reflects the oppos i t ion of two dissimilar views presented by 
the authors, concerning essentially the same subject matter 
but seen from two different standpoints and responding to 
two different sets o f requirements. 

Dr Glasstone, Consultant to the U.S. Atomic Energy 
Commission, this time in col laborat ion with Prof. Sesonske, 
Professor o f Nuclear Engineering at the Purdue University, 
presents a successor to his wel l -known text, Principles of 
nuclear reactor engineering, published in 1955. The new 
book , of 830 pages, about equal in size to its prede­
cessor, had to cover a field in which practical knowledge 
and new applications had expanded enormously during the 
intervening eight years. But the main purpose declared in 
the preface is still to 4 describe the fundamental, scientific 
and engineering principles of reactor systems The empha­
sis is on what happens in a nuclear reactor, and how the 
engineers contr ive to put the necessary material system 
together and to keep it running. Various uses (product ion 
of electric power , research, space activities) then find their 
logical place as additional condi t ions imposed on the defi­
nit ion of the material system. A b o u t one-third of the total 
length o f the text is devoted to fundamentals ( Introduct ion, 
Nuclear reactions and radiations, Diffusion and slowing 
down o f neutrons, Reac tor theory in the steady state, 
Reactor kinetics, Temperature and poisoning effects) . Then 
various practical aspects are considered : Control , Energy 
removal, Structural and modera tor materials, Fuels, Radia­
tion protect ion, Shielding, Mechanical and Structural com­
ponents, Preliminary design. In the remaining hundred 
pages various existing reactor systems are reviewed from 
the points o f view of uses, comparat ive eff iciency and cost. 

The declared object ive o f Prof . El-Wakil , Professor of 
Mechanical Engineering at the University o f Wisconsin, was 
4 to cover the engineering aspects o f convert ing nuclear 
fission energy to useful work and he sees a nuclear reactor 
as 4 a heat source from which useful power can be pro­
duced 5 . The first part of his b o o k of 556 pages covers the 
fundamentals : A tomic and molecular structure, A t o m i c and 
nuclear reactions, Neutron flux distribution in cores, Time 
variables in reactor behaviour, and occupies nearly as large 
a fraction of the total length as the corresponding section o f 
Glasstone and Sesonske's b o o k . However , since the overall 

of the par t i c le . A n o t h e r emu ls ion e x p e ­
r iment d u r i n g the m o n t h i n v o l v e d the 
e x p o s u r e of six emu ls ion stacks t o a b o u t 
1.4 m i l l i on nega t i ve kaons, of 3 G e V / c , 
in the rri3 b e a m . 

W i t h no e x p e r i m e n t s c h e d u l e d to use 
the fast e j e c t e d b e a m f r om the synch ro ­
t r o n , more ex tens ive tests w e r e poss ib le 
o n the s l o w e j e c t i o n system. The ex te r ­
nal b e a m pa th was e x t e n d e d in v a c u u m 
near l y to the wa l l o f the South ta rge t 
a rea , the f inal v i e w i n g screen b e i n g 
near the neu t r i no h o r n . S t ra i gh t f o rwa rd 
checks o f the b e a m p o s i t i o n at var ious 
po in ts a l o n g its pa th w e r e ca r r i ed o u t 

w i t h the a id of plast ic sc int i l la tor screens 
and te lev i s ion cameras, s u p p l e m e n t e d 
b y the use o f ' p o l a r o i d ' f i lm , o r d i n a r y 
p h o t o g r a p h i c p a p e r and x- ray f i lm . In 
more d e t a i l , the ave rage cross-sect ion 
of t he b e a m was measured , us ing 
nuc lear emuls ions of var ious k inds , 
arrays of smal l so l i d - s ta te -d i ode rad ia ­
t i on de fec to rs , and a lum in ium foi ls o n 
w h i c h the d i s t r i bu t i on of the i n d u c e d 
rad ioac t i v i t y was af terwards d e t e r m i n e d . 
Measuremen ts of the t ime st ructure of 
the b e a m g a v e p r o m i s i n g results. These 
measurements w e r e car r ied ou t w i t h 
sc in t i l la t ion counters , so l id-s ta te d i o d e s , 
and p h o t o g r a p h i c p a p e r o r f i lm on a 
r a p i d l y r o ta t i ng w h e e l p e r p e n d i c u l a r fo 

the b e a m . The lat ter s h o w e d c lear ly 
that the b e a m was focused in to a spot 
less i h a n 1 mm w i d e bu t that if osc i l ­
l a ted f r o m s ide fo s ide b y a b o u t the 
same a m o u n t , in t ime w i t h the s l ight 
r i p p l e r e m a i n i n g o n the cur rent in the 
sep tum m a g n e t that ejects the b e a m . 

The e j ec t i on e f f i c i ency was measured 
w i t h the a id of a secondary - emiss ion 
c h a m b e r , b o r r o w e d f r om the M S C D i v i ­
s ion , a n d i r rad ia ted a l um in ium fo i ls 
measu red , l i ke the o thers , b y the NP 
Div is ion 's nuc lear chemis t ry g r o u p . 
These g a v e va lues of f r om 3 0 % to 6 0 % , 
a c c o r d i n g t o the l imi ta t ions p l a c e d o n 
the q u a l i f y o f the b e a m • 
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