
50th Session of CERN Council 
The Council met on 20,21 June under 
the Presidency of Professor W. Gentner 

Some physics from 
the CERN machines 

The Director General of CERN Labo­
ratory I, Professor W.K. Jentschke, 
reported on some of the h igh l ights in 
the physics programme at the CERN 
accelerators. 

The Intersecting Storage Rings, w i t h 
the very h igh energy particle col l is ions 
w h i c h they make possible, cont inue 
to provide complete ly new, fascinat ing 
in format ion on particle behaviour. 
Results publ ished since the last C o u n ­
cil meet ing inc lude the measurements 
on the total cross-sect ion for the 
p ro ton-p ro ton interact ion (see March 
issue, page 67) w h i c h , against general 
expectat ion, revealed that the inter­
act ion probabi l i ty at h igh energies 
g rows w i t h increasing energy. The 
region of inf luence of the proton 
g rows as its energy increases and this 
is a new insight into the nature of the 
st rong force govern ing the proton 
behaviour. 

A second surprising result, w h i c h 
has been reported to Counci l before 
(see January issue, page 3 ) , concerned 
the number of particles w h i c h bounce 
ou t at very w ide angles f rom the near 
head-on col l is ions in the ISR. A b o u t 
one in a hundred mi l l ion col l is ions 
results in particles emerging w i t h h igh 
transverse momen tum (over 4 GeV /c ) . 
This is about ten thousand t imes 
higher than was expected f rom w h a t 
had been seen at lower energies. It 
impl ies that, whereas a proton co l l i d ­
ing w i t h a proton normal ly results in 
the t w o particles brushing th rough one 
another w i t h comparat ively modest 
effects, occasional ly someth ing hard 
runs into someth ing hard and particles 
can then f ly off in any d i rect ion. Do ing 
the sums reveals that the phenomena 
observed are probing the structure of 
the proton at the level of less than 
5 X 1 0 - 1 5 cm. 

A popular interpretat ion is that such 
col l is ions are occurr ing between mas­

sive, po in t - l i ke 'partons' — hypothe­
t ical const i tuents of the proton. If th is 
is so, a h igh transverse momen tum 
particle emerging on one side of the 
co l l id ing beams should usually be 
associated w i t h another jet of particles, 
further produce of the col l is ion, emerg­
ing in the opposi te d i rect ion. The 
latest results are qual i tat ively in agree­
ment w i t h this picture. High transverse 
momen tum particles do have these 
other particles in associat ion w i t h 
them. The more massive kaons and 
nucleons are more c o m m o n than 
usual in ratio to pions and both jets 
are predominant ly posit ive in total 
charge — these properties are pre­
dicted by the par ton-par ton col l is ion 
model . 

Another recent result is the obser­
vat ion of very massive resonances. A t 
lower energies resonances up to about 
t w o proton masses are we l l k n o w n ; 
the resonance subsequent ly decays 
into a nuc leon and a f ew pions. It was 

expected that similar phenomena 
w o u l d be seen at the ISR but not ou t 
to as far as a resonance of twe lve 
proton masses such as has n o w been 
seen. The product ion and decay of 
this massive particle w i l l obv iously be 
studied further. 

A t the 28 GeV proton synchrot ron 
the days of the 'exploratory ' exper iment 
are largely over and have been 
succeeded by the days of the 'h igh 
stat ist ics' exper iment s tudy ing already 
k n o w n phenomena in great detai l . 
One such exper iment has n o w as­
sembled a wel ter of detail on inter­
act ions be tween pions. 

The rofe of the p ion is fundamenta l 
in s t rong interact ions; it is by the 

The general trend of cross-sections for differents 
interactions between particles as the energy 
increases. The probability of the proton-proton 
interaction taking place (as studied at the high 
energies available with the Intersecting Storage 
Rings) increases as the energy goes higher, 
contrary to expectation. 
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The 'candidate' for antineutrino-electron 
scattering recorded on film from the Gargameile 
heavy liquid bubble chamber. An antineutrino 
entering the chamber from the left scatters an 
electron producing the track apparently starting 
by itself and travelling across the photograph. 

exchange of pions that the st rong 
force is t ransmit ted f rom one place to 
another. But sort ing out h o w pions 
interact among themselves is a d i f f icu l t 
task. W i th their short l i fet ime (around 
2><10- 8 s) they cannot readily be 
isolated and brought in to interact ion 
in the clean w a y of the p ro ton -p ro ton 
col l is ions in the ISR. Nevertheless, 
it is possible to produce a beam of 
p ions f rom a target hit by h igh energy 
protons and these p ions can be 
directed onto another target. 

Careful analysis of w h a t happens in 
this second target can d is t inguish the 
effect of the interact ion be tween an 
incoming pion and a V i r tua l ' p ion 
associated w i t h a nuc leon in the 
target. For example a negat ive p ion 
brushing against a proton can be 
t hough t of as brushing against a 
neutron l inked w i t h a posi t ive p ion . 
The t w o pions can emerge together 
leaving the neutron. 

S tudy ing this at the PS has y ie lded 

n e w in format ion on the p ion ex­
change process and on the p ion -p ion 
interact ion in the energy range 600 to 
1900 MeV. In particular it adds fresh 
evidence for the existence of the rho 
pr ime meson (of mass 1600 MeV) 
w h i c h has already been spot ted in a 
four p ion decay mode at electron 
machines (see March issue page 7 8 ) . 

The hot top ic in the PS programme 
is the search for signs of e lect ron-
neutr ino scatter ing in the heavy l iqu id 
bubb le chamber Gargameile. Such 
events are predicted by theories w h i c h 
cou ld uni fy the interpretat ion of weak 
and electromagnet ic interact ions and 
thus be of very great importance in 
br ing ing together aspects of our 
understanding of Nature w h i c h up 
to n o w have been kept in separate 
compar tments . 

Since the December Counci l meet­
ing one candidate for such an event 
has been picked out f rom the 800 0 0 0 
photographs taken last year. The 

search is being cont inued in further 
exper iments w i t h Gargameile. 

The 600 MeV synchro-cyc lo t ron 
f in ished operat ion on a high note 
prior to its long s h u t d o w n for imple­
mentat ion of the improvement pro­
gramme. A f iendishly d i f f icul t exper i ­
ment has started to try to measure 
transi t ions in a muonic hel ium a tom 
(where a negat ive muon has come 
under the inf luence of the posit ive 
nuc leus) . Jus t before the s h u t d o w n it 
looked as if t ransit ions were being 
seen and that the adventurous exper i ­
ment w o u l d bear f ru i t after al l . 

The aim is to carry out yet another 
very ref ined test of the laws of q u a n ­
t u m electrodynamics w h i c h have so 
far held g o o d over an enormous range 
of study. They predict very small 
correct ions to the classical Cou lomb 
force. In part icular e lect ron-posi t ron 
pairs appear ing and annih i lat ing in the 
v ic in i ty of a charge causes w h a t is 
k n o w n as ' vacuum polar izat ion' and 
s l ight ly alters the energy levels in an 
a tom. W i th a muon ic a tom the muon 
lives much closer to the nucleus in a 
region of more intense electric f ie ld and 
the effect on the energy levels is more 
p ronounced . It looks as if t ransi t ions 
be tween levels can be measured and 
QED put under the microscope again. 

Budget problems in Laboratory I 

In December of last year, the Counci l 
vo ted on budgets for coming years in 
accordance w i t h w h a t is k n o w n as 
the Bannier procedure. This involved 
approv ing the budget for 1973, a f i rm 
est imate for 1974 and a provisional 
determinat ion for 1975. Normal ly a 
provis ional determinat ion for 1976 
w o u l d also have been approved but 
it was postponed unt i l the June 1973 
session to g ive t ime for a further look 
at the long term impl icat ions of vo t ing 
the proposed f igure. 

To understand where di f f icul t ies 
have arisen it is necessary to go back 
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The mole appears again. The head of the Robbins 
boring machine, which set off from straight 
section 1 of the SPS in February, emerged 
1.2 km round the ring at the gallery of straight 
section 2 on 14 June within 3 cm of its 
scheduled position — to the joy of the machine 
builders who can now be more confident that 
they are not building a separated orbit cyclotron. 

a f e w years to the t ime w h e n the SPS 
project in Laboratory II was author ized. 
Laboratory I became part of the 
package deal in g iv ing the go-ahead 
to bu i ld the new machine a longside 
the exist ing Laboratory. The budgets 
w h i c h had been discussed for the 
years w h e n all the improved faci l i t ies 
w o u l d be in act ion at Laboratory I 
were cut back to reduce the extra 
expendi ture fa l l ing on the Member 
States w i t h the const ruct ion of the 
SPS. 

A t the same t ime there was concern 
to ensure suff ic ient explo i ta t ion of the 
improved faci l i t ies to just i fy the c o n ­
siderable investment they had i n ­
vo lved . Therefore a series of budget 
f igures for Laboratory I dur ing the 
const ruc t ion years of the PS were 
d rawn up and agreed in discussions 
w i t h the Counci l ( t hough each annual 
budget is not def in i t ive unt i l formal ly 
vo ted by the Counci l the preceding 
December) . This is of ten referred to 
as the 'gent lemen's agreement ' . 

W i t h o u t loosing their c la im to be 
gent lemen, several delegat ions have 
had to call for reduct ions in the an t i c i ­
pated f igures. Soar ing inf lat ion in Eu­
rope has had its inevi table effect on the 
CERN expendi ture ( w h i c h moves each 
year w i t h a 'cost var iat ion index ' ) and 
the f igures n o w look much higher. 
W h e n nat ional science budgets do 
not move so f a s t the size of the 
con t r ibu t ion to CERN can have c o m ­
pl icated internal repercussions. 

CERN has carried ou t a long and 
detai led programme and budget re­
v i e w and the latest in format ion on th is 
w a s presented at the Counc i l meet ing . 
In add i t ion to the cuts ment ioned 
above. Laboratory I has to f i nd a 
substant ia l amount of money to 
prepare for physics at the SPS ( the 
equ ipp ing of beam- l ines and exper i ­
mental areas), so much so that a 
def ic i t of about 70 mi l l ion Swiss 
f rancs appeared in the sums for the 
four years 1974 to 1977 . 

The kni fe was brought to bear on 
Laboratory I. Adminis t rat ive services 
were reduced severely, staff numbers 
were held d o w n , technical deve lop­
ment (other than in preparat ion for 
SPS physics or, to a modest extent, for 
the ISR) was s topped. The physics 
programme was cut back by reducing 
bubb le chamber ou tpu t , runn ing t ime 
of the ISR, explo i ta t ion of the West 
exper imental area and use of h igh 
intensi ty Booster beams. Do ing the 
sums after these cuts indicates a 
def ic i t of 57 M S F over the four years. 
The f inancia l d i f f icu l ty is not evenly 
spread over the years but g rows f rom 
early years, w h e n effort is main ly on 
des ign, towards the end, as the bil ls 
for equ ipment arrive. To avoid a peak 
appear ing in the budgets, money is 
be ing set aside in a Special Fund 
(19 M S F in 1973) to be used for 
preparat ions for SPS physics. But 
there sti l l remains a lot of money to 
be f o u n d . 

The programme was then studied 
again. Several sect ions were left 
un touched — preparations for SPS 
physics ( w h i c h impl ies CERN's fu ture 
research), the ISR physics ( w h i c h is 
un ique in the w o r l d and g iv ing 
fascinat ing results) and the synchro­
cyc lo t ron ( w h i c h for comparat ive ly 
l i t t le out lay provides research material 
for a large number of physicists w h o , 
certainly unt i l the s tar t -up of the S IN 
accelerator at V i l l igen, have no equ i ­
valent machine in Europe). 

This leaves the proton synchrot ron 
and the proposed cuts are — to close 
the Nor th exper imental Hall and to 
close the Sou th Hal l , to close d o w n 
the heavy l iqu id bubble chamber 
Gargamel le ( t hough it may have a 
fu ture at the SPS) , to close the S o u t h -
East Area w h e n the g -2 exper iment 
is complete , to go s lower on bu i ld ing 
up the computer faci l i t ies. If th is does 
not prove to be enough , then the 
SC, ISR and SPS experimental 
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programmes w i l l have to come under 
the axe also. 

W i th the realization that the CERN 
physics programme w i l l inevi tably 
have to be reduced even w i t h the 
'gent lemen's agreement ' f igures, 
CERN urged the Counci l to approve 
the provisional determinat ion for 1976 
(379.2 MSF at 1973 prices). However, 
to a l low stil l more t ime for discussion 
the decision was postponed unt i l 
December. 

Progress in the construction of the SPS 

The Director General of CERN Labo­
ratory I I , Dr. J .B. Adams, reviewed 
events in the construct ion of the new 
accelerator. The most obv ious devel ­
opments are stil l in the domain of 
civ i l engineering but machine c o m p o ­
nents are beginning to arrive on the 
site and the emphasis w i l l shift in the 
next f ew months. 

The huge assembly hall has been 

CERN 440.5.73 

made ready to receive components , 
about half of it being given over to 
assembly and test ing areas for the 
hundreds of magnets. One of the 
off ice and laboratory blocks is fu l ly 
occupied and a second b lock is 
almost ready. (The move of the Labo­
ratory staff to their permanent quarters 
was completed in July. ) A th i rd 
block, w h i c h contains services such 
as a bank, post-of f ice, e t c . , is sched­
uled for complet ion later this year. 

Meanwh i le , deep underground, the 
mole has been seen again. The large 
bor ing machine broke through into the 
gallery f rom access shaft 2 on 14 June . 
The length of tunnel bored out f rom 
shaft 1 was 1.2 km and it was very 
grat i fy ing to see that the survey and 
a l ignment techniques were work ing 
so we l l that the mole emerged w i th in 
3 cm of its scheduled posi t ion. 

The bor ing of the tunnel is behind 
schedule ( though not out of l ine w i t h 
the overall machine construct ion pro-

Bending magnet coils for the SPS which have 
arrived at CERN. These first coils are being 
severely tested before the magnet production and 
testing chain gets fully underway later this 
year. 

gramme). Operat ion of the mole and 
its tunne l l in ing and spoil removal 
train has been re-scheduled and other 
measures taken for excavating the 
long straight sections so as to speed 
the complet ion of the tunnel . Bor ing is 
go ing faster n o w and a max imum rate 
of 30 m a day has been achieved. 

Prototype half-cores for the main 
magnets have arrived f rom the manu ­
facturers. The first coils for the t w o 
types of bending magnet have also 
been manufactured and are being 
submi t ted to r igorous tests involv ing 
thousands of thermal cycles and h igh 
vol tage tests after immersion in water. 
The f irst product ion magnet has been 
assembled and the measurement rou ­
t ines using computer control have 
been checked out. The first of the 
quadrupole magnets w i l l f o l l ow soon. 

T w o cell 's wo r th of the travel l ing 
wave structure to be used in the r.f. 
accelerating cavities have comfor tab ly 
exceeded their design requirements in 
the laboratory. Tests are also under 
w a y on units for the inject ion and 
eject ion systems. The ejection systems 
in particular involve some of the 
tr ickiest components of the machine. 
Development wo rk on electrostatic 
septum magnets has gone we l l and 
construct ion techniques for produc ing 
a long w i re septum are n o w f ixed. A 
fu l l length prototype (3 m long) is 
being made. 

The first three of the 24 computers 
w h i c h w i l l be used in the machine c o n ­
trol system have arrived at CERN and 
are performing we l l in their first tests. 
The p lanning of the experimental areas 
is we l l advanced and hasof course been 
greatly inf luenced by the various dis­
cussions involv ing the high energy 
physicists w h o w i l l be using the 
accelerator. 

Decisions affecting the SPS 

When the plans to construct the SPS 
were laid before Counci l for decision 
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several years ago, they had several 
op t ions bui l t into them w h i c h cou ld be 
taken up accord ing to h o w technica l 
deve lopments and const ruc t ion pro­
gress evolved. In part icular there w a s 
the possibi l i ty of incorporat ing super­
conduc t i ng magnets in the main r ing 
of the machine. The stage has n o w 
been reached where the decis ions c o n ­
cern ing these opt ions have to be taken. 

The first magnet contracts for the 
SPS were placed for convent iona l 
magnets but on ly ha l f -a- r ing 's w o r t h 
were ordered. These w o u l d have been 
d is t r ibuted around the r ing accord ing 
to the 'miss ing magnet ' scheme (see 
vo l . 10, page 109) and w o u l d have 
held a beam accelerated to 2 0 0 GeV. 
M e a n w h i l e the GESSS col laborat ion 
( invo lv ing Karlsruhe, Saclay and R u ­
ther ford) at tacked the problems asso­
ciated w i t h pulsed superconduc t ing 
magnets. Had these problems all been 
resolved, superconduct ing magnets 
cou ld have been fed in to the empty 
spaces of the r ing to cater for a beam 
accelerated as h igh as 5 0 0 GeV. 

The s i tuat ion w i t h regard to pulsed 
superconduc t ing magnets w a s s u m ­
marized in the Apr i l issue, page 117. 
Essentially, they have been s h o w n to 
be technica l ly feasible but there has 
not yet been t ime to check h o w repro-
duc ib ly magnets can be manufactured 
and h o w reliable they are in l ong- te rm 
operat ion (see later in th is issue for 
news of Brookhaven's w o r k on these 
prob lems) . A lso costs and t imescales 
are tentat ive because industry has not 
yet been able to get its teeth into mass 
p roduc ing such magnets. As an exam­
ple of the cost estimates — a magnet 
of 8 cm aperture cou ld be about 
62 0 0 0 Swiss francs per metre ( m a g ­
net about 48 000 , plus refrigerator 
14 0 0 0 ) . The t imescale th rough to 
commiss ion ing a superconduc t ing 
accelerator is est imated as 10 years 
f rom n o w . These f igures are clearly 
outs ide the l imits of the ' 3 0 0 GeV 
programme' approved by the Counc i l . 

Incorporat ion of superconduct ing 
magnets in the missing magnet latt ice 
was also seen as a route to considera­
bly higher energies at a later stage. 
A subsequent subst i tu t ion of the 
half r ing's w o r t h of convent iona l m a g ­
nets by superconduct ing magnets 
w o u l d g ive a machine of 1000 GeV 
potent ia l . However the GESSS c o m ­
mittee also looked at this possibi l i ty 
and conc luded that if the physics 
interest and the f inancial c l imate ever 
opened the door to 1000 GeV, the 
missing magnet latt ice was not the 
best, or cheapest, route. (This also 
was detai led in the Apr i l issue.) 

It is proposed therefore to shy away 
f rom the incorporat ion of super­
conduc t i ng magnets in the SPS main 
r ing and to complete the machine w i t h 
convent iona l magnets. W i th in the p ro­
v is ions of the programme author ized 
by the Counc i l , it is possible to pur­
chase and install enough magnets to 
f i l l the r ing. This gives the machine the 
capabi l i ty of reaching 4 0 0 GeV. 

Finally, it is proposed to f o l l o w 
w h a t is k n o w n as 'Schedule C in 
const ruc t ing and commiss ion ing the 
mach ine. In l ine w i t h the var ious 
opt ions and energy stages, several 
schedules have been on the table. 
Schedule C involves instal lat ion of all 
the magnets before commiss ion ing so 
that the machine w i l l have 4 0 0 GeV 
potent ia l f r om first operat ion. Acceler­
ated pro ton beams w i l l be fed to the 
West exper imental areas by the end 
of 1976 and the Nor th exper imental 
area by early 1978. 

These proposals were approved by 
the Counc i l . 

Schooling of CERN children 

The progress of the consul tat ions bet­
w e e n the French author i t ies and 
CERN concern ing the schoo l ing of 
ch i ldren of CERN personnel was 
reported to Counc i l . As descr ibed in 
the M a y issue (page 146) a Co l lo ­

q u i u m was held at Sevres to discuss 
the pedagogica l structure of a schoo l ­
ing system adapted to the needs of 
bo th the French famil ies of the region 
and the CERN commun i t y . 

The ou tcome of the Co l loqu ium 
was considered to be very sat isfactory 
by the Counc i l and several de lega­
t ions declared the in tent ion of their 
educat ional author i t ies to part ic ipate 
in the schools . Some countr ies, h o w ­
ever, have formal di f f icul t ies in f i nd ing 
a mechanism whereby teachers cou ld 
be sent to the schools and admin is ­
trat ive measures to get around these 
di f f icul t ies remain to be f o u n d . M a n y 
other administrat ive aspects of the 
schools are not yet clear. 

The French government was asked 
to make k n o w n its programme for 
imp lement ing the system. A t the same 
t ime CERN w a s asked to provide infor­
mat ion on the numbers of chi ldren 
l ikely to f requent the schools. A sur­
vey of all parents w i t h chi ldren of 
schoo l age has been conduc ted w i t h i n 
CERN and has revealed vir tual ly una­
n imous suppor t for the type of schoo l ­
ing system w h i c h is proposed. The 
results of th is survey w i l l be used to 
provide the French authori t ies w i t h 
numbers for the chi ldren w h o may go 
to the schools f rom September of th is 
year or in later years w h e n the system 
is really on its feet. 

The Counc i l expressed its s t rong 
suppor t for the w o r k w h i c h is be ing 
done to try to f i nd a good so lu t ion for 
the schoo l ing of chi ldren of CERN 
personnel . 

Staff Rules and Regulations 

The Counci l approved a variety of 
changes to the Staff Rules and Regu­
lat ions w h i c h , in effect, spell ou t the 
cond i t ions under w h i c h people w o r k 
at CERN. Mos t of them are of purely 
internal relevance but some themes 
have been incorporated w h i c h merit 
w ide r a t tent ion. 
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There is more equal i ty in the treat­
ment of all members of the personnel 
irrespective of their grade w i t h i n CERN 
or sex. Thus all grades are n o w accord­
ed the same annual leave. Marr ied 
men and w o m e n have equal r ight to 
var ious a l lowances and grants. Cer­
tain wel fare provisions have been 
improved — such as increased con t r i ­
but ions to school ing expenses, longer 
materni ty leave, help for handicapped 
personnel. There are also n e w prov i ­
sions concern ing occupat ional t ra in ­
ing , health and safety. 

Mos t of the revised Staff Rules and 
Regulat ions came into force on 1 Ju ly . 
They are the ou tcome of a lot of care­
fu l t hough t and effort by a Work ing 
Group, set up by the Finance C o m ­
mittee, w h i c h consisted of represen­
tatives of the Member States of the 
CERN Admin is t ra t ion and of the 
Staff Associat ion. 

New appointments 

A. Bohr and G.H. Stafford have been 
elected as members of the Scient i f ic 
Pol icy Commit tee for three years. 
The Counci l appointed D. Amat i as 
Leader of the Theory Div is ion for 
three years as f rom 1 Ju l y succeeding 
B. Zumino. A lso to take effect f rom 
1 Ju l y for three years are three 
reappointments — G.R. Mac leod as 
Leader of the Data Handl ing Div is ion, 
C. Tieche as Leader of the Finance 
Divis ion and G. Ul lmann as Leader of 
the Personnel Div is ion. 

The Council relaxed on the evening of 20 June 
and celebrated the twentieth Anniversary of the 
founding of CERN. The Convention establishing 
CERN was signed in Paris on 1 July 1953. 

1. Sir Ben Lockspeiser, the first President of the 
CERN Council, came to CERN for the occasion 
and is seen here speaking at the dinner with 
two of his successors. Professor W. Gentner 
(the present President) and Professor E. Amaldi, 
pn his left. 

/. (CERN 305.6.73) 
1 

3. (CERN 339.6.73) 

The opportunity was also taken to pay tribute 
to three distinguished Council members who 
from now on will not be so intimately involved 
in the affairs of CERN: 

2. Professor J.K. Bog gild of Denmark (with 
another former Council President, G. W. Funke 
on his right); 

3. Professor F. Perrin of France (with the % 

Director General of CERN Laboratory If, 
Dr. J.B. Adams, on his left); 

4. Sir Brian Flowers of the United Kingdom 
(with Professor Bog gild on his right). 

2. (CERN 320.6.73) 

4. (CERN 311.6.73) 
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