


W H O ' S W H O IN C E R N 

CLAUDE CELARIER 
1000 th Staff Member 

On Tuesday March 22nd, the growing 
fami ly of CERN numbered one more 
member. His arr ival could very wel l have 
gone by unnoticed but for one circum
stance : the Personnel Office discovered 
Claude Celarier was the thousandth staff 
member of the Organization. 

Who is the fel low staff member a l l of 
us at CERN w i l l consider as a symbol of 
the slow but steady growth of our Or
ganization ? 

This alert, bespectacled young French
man was born exactly—on A p r i l 9th— 
33 years ago at St. Etienne. Four war 
years spent at the Ecole Nationale Pro-
fessionnelle there made h i m a technical 
draughtsman. From 1944 on, he worked 
in the v ic in i ty of his h igh ly industr ial ized 
home town, i n various branches of the 
machine-tool industry. He remained in 
this f ie ld un t i l 1950, w i th only a one-year 
break for service w i th the French moun
tain troops. 

Then, the aviation industry. Af ter the 
war, a large French aviation engine man
ufacturer installed its research branch 

CZontehts 
• 1000th Staff Member . . . p . 2 
• First PS Measurements . . 2 
• Last Month at CERN . . . 3 
• CERN Staff 4 
• PS Targets 8 

CERN COURIER 
is published monthly for the staff of the 
European Organization for Nuclear Re
search. It is distributed free of charge 
to members of the Organization, to scien
tific correspondents and to anyone in
terested in problems connected with the 
construction and operation of particle 
accelerators or in the* progress of nu
clear physics in general. 

Editor 

Roger ANTHOINE 
Public Information Office 

CERN, Geneva 23, Switzerland 
Tel. : (022) 34 20 50, ext. 788 

Printed in Switzerland 

The cover photograph shows in the 
foreground the large 25 GeV proton 
synchrotron ; the inset picture shows the 
large ethylene-f i l led gas Cerenkov coun
ter used by the Guy von Dardel group to 
make one of the first nuclear physics 
measurements with the 25 GeV PS. The 
counter can select particles with speeds 
above 95 °/o of that of l ight. 

at Decize, near Nevers, to develop jet 
propulsion reactors. Claude Celarier jo in-

Claude Celarier, thousandth CERN staff mem
ber, chats with Prof. C. J. Bakker, Director-
General, and Mr. R. W. Penney, Personnel 
Officer (center). 

The bubble chamber experiment 
carried out in the week of 21-28 
March necessitated 55 hours of con
tinuous operation time of the proton 
synchrotron, during which 49 000 
pictures of particle tracks were ta
ken. Such an unusual event sharply 
drew the attention on the experi
mental stage which the PS now 
reaches. But for all its unconformity 
and importance, the bubble chamber 
run was by no means the only work 
conducted so far or already planned 
with the large accelerator. 

Particle counters have also their 
word to say, as well as stacks of 
emulsion plates and, later, the big 
Wilson chamber and propane bubble 
chamber. 

Early experiments 
Altogether some ten preliminary 

measurements have been, are or will 
be performed. Perhaps it is a little 
early to state that real experiments 
are being carried out. As one of the 
physicists involved put it, "what has 
been done up to now should be list
ed as exploratory measurements to 
become acquainted with the machi
ne". 

Of course, someone has to gather 
all the particulars of such a pro
gramme, to bear also the responsi
bility of fitting the experiments to
gether, of assuming contacts with 

ed the company there. He stayed in this 
small town of the Nivernais un t i l 1953, 
when he moved to the f i rm's test centre 
at Vi l leroche, near Paris, to work on 
compressors and accessories fo r the jet 
engines. 

A year ago, Claude heard of CERN 
for the f irst t ime and decided Geneva 
would not be too bad a place to carry on 
his trade. He applied for a job at CERN 
in October 1959, appeared before a selec
t ion board on January 6th, and was cho
sen f r om among several candidates to f i l l 
a vacancy at PS, i n Mr . Horisberger's 
drawing office where he w i l l soon be 
busy developing beam extraction appa
ratus. 

The day after his arr ival , on March 
23rd, Claude Celarier was of f ic ia l ly wel
comed to CERN at a small party organ
ized by the Personnel Section. Three 
dozen staff members watched h i m being 
addressed to by the Director-General and 
receiving f r om his hands a scroll com
memorat ing the event and two bottles of 
Champagne... which soon found their 
way to the PS drawing office. 

Claude Celarier has been marr ied 
since 1951 and has two chi ldren aged 6 
and 8. His hobbies are music, the 
theatre—he acted w i th an amateur com
pany, back in the A rmy days—and paint
ing. 

the machine operation group : the 
coordinator chosen for these func
tions is Professor G. Cocconi, him
self one of the team leaders. 

In his opinion there are for the 
time being three remarkable achie
vements on the experimental side : 
• the counters used by the von Dar
del group—of which more will be 
said below—may be regarded as the 
best in the world at the moment; 
• the electronic circuits built by 
the Merrison-Fidecaro group to 
measure the time-of-flight of par
ticles, that is the time they take to 
travel from one place to another, are 
accurate to within less than 10' 9 sec
ond, that is to less than one thou
sandth of a millionth of a second, 
more exactly 0.9 nanosecond. 
• two visiting scientists from Berne 
University - Drs. Dayton and Winz-
ler - pointed out, while working with 
W. M. Gibson's emulsion group, a 
phenomena nobody had proposed 
using before. On the basis of calcu
lations by G. Plass of PS they pre
dicted and demonstrated by means 
of emulsion plates that a beam of 
25 GeV protons was skirting the 
magnets at a small angle, leaving 
the vacuum chamber some 20 m 
away from the target. This, of cour
se, is not the beam circulating in 
the machine. It is a secondary beam 
of protons diffracted by the target 
No 1 (see the plan on pages 6-7) and 
kept close to the vacuum chamber 

First Measurements at PS 
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The two highl ights of CERN life dur ing March were the re-

sfart ing-up of the 600 M e V synchro-cyclotron (SC) and the 
long run of bo th the pro ton synchrotron (PS) and the 32 cm 
hydrogen bubb le chamber. 

Shutdown for modi f icat ion in mid-November , the synchro
cyclotron accelerated a new beam of protons on March 9th. 
A t 600 M e V an intensity of 0.15 microampere was obta ined. 
This value is comparable to the one avai lable before the 
shut-down but, due to changes in the radio frequency system, 
stabil i ty of the beam is much improved. 

Fo l lowing this first step, tests wi th actual beams up to 600 
M e V are be ing made wi th the stochastic system designed to 
increase the output of particles at any g iven energy. Tests 
were still be ing carried on at the t ime of go ing to press. 

In the future, pr ior to handing the machine again to ex
perimenters, measurements wi l l have to be made to establish 
the intensity of the beams coming out of the seven new 
channels p rov ided to take pi meson beams of dif ferent en
ergies into the experimental room. 

Extension of the SC generator room and erect ion of a 
new wal l alongside the road from the gate to the pro ton 
synchrotron have begun. The wal l wi l l p rov ide an increased 
protect ion against radiat ion, necessary due to the higher 

beam intensities which the SC wi l l produce. This wal l , 
incidental ly, wi l l receive the commemorat ive p laque recall ing 
the laying of the Organizat ion's first stone, on June 1 Ofh, 1955, 

Several more construction projects are also be ing carried 
out by the Site and Buildings Division. Excavation has begun 
for the erect ion of two coo l ing iowers which wi l l p rov ide re
fr igerat ion water for the PS experimental apparatus. One ot 
the towers wi l l be comple ted by June 15th, to supply coolant 
for the French vis i t ing team's propane bubb le chamber. 
Bulldozer and workmen are also d i g g i n g near the Admin i 
stration bu i ld ing . There, on the former path of the road lead
ing to the central park ing lot and on to the PS, a new ful ly air-
cond i t ioned barrack wi l l be erected to shelter the new elec
tronic computer which wi l l extend CERN's comput ing faci l i
ties. 

The Site and Bui ldings' Power house now receives its third 
boi ler, in tended to push the installation's possibil it ies from 
6 to 9 mi l l ion ki localor ie per hour. A longs ide the road lead
ing to the centre of the PS r ing, the second bubb le chamber 
test bu i ld ing was handed over to its users. 

The o ld canteen has lost all its former looks ; now a hydro
gen bubb le chamber workshop, if has been p rov ided wi th 
a 5-ton travel l ing crane. 

Speaking of bubble chambers the long—55 hours—run of 
the 32 cm hydrogen one, has p rov ided the proof that both 
this apparatus and the 25 GeV pro ton synchrotron can op
erate practical ly non-stop for long per iods of time. For more 
on this subject, see the article and photograph below. 

Another important item of news has been the obta in ing 
wi th the proton synchrotron, on March 15fh, of a current of 
accelerated particles reaching 1 0 1 1 , which means that one 
hundred thousand mi l l ion protons were accelerated at each 
pulse of the PS. Ed. 

by the intense magnetic field. It can 
be said, in this case, that a beam 
has been "extracted" without any of 
the apparatus usually employed to 
that effect. An aperture is now 
being provided in the shielding wall 
to carry this beam to the south ex
perimental hall, where any of the 
interested laboratories may want to 
make use of it. 

Three types of experiments 
In a recent talk delivered for the 

benefit of CERN physicists, Guy von 
Dardel defined three kinds of expe
riments that can be conducted with 
the big CERN accelerator. 
• First, said he, the high-energy 
beams might allow to explore the 
structure of the elementary parti
cles. The CERN PS indeed produces 
particles characterized by shorter 
wavelengths than the dimension of 
the particles themselves, dimension 
which is of the order of 10~18 cm, 
that is a tenth of a millionth of a 
millionth of a centimetre. 
• In a second series of experiments, 
the high energy beams are used to 
produce new particles and also se
condary beams of them C) 

C1) The p r i m a r y b e a m is the one made 
of bunches of protons accelerated by the 
PS in its vacuum chamber; each pulse 
of the machine accelerates about 1011 

particles (one hundred thousand million). 
In interacting with target nuclei, most of 
these produce about 7 secondary particles 
of different kinds, some of which are 
unstable. The decay of these can in turn 
produce t e r t i a r y p a r t i c l e s . The three ge
nerations of particles can be studied or 
used by the physicists. 

Let us explain this. When they 
hit protons and neutrons in the 
atomic nucleus, the tiny nuclear 
missiles—the protons accelerated to 
high energies—transform part of 
their kinetic energy into matter, that 
is new particles such as antiprotons, 
antineutrons, mesons and hyperons. 

This "creation" of matter can be 
explained by the equivalence of en
ergy and mass defined by Einstein's 
equation (E = m.c 2), whereby energy 
equals the particle's mass multiplied 
by the square of the velocity of 
light. To produce new particles, a 
minimum of energy must be avail

able for transfor
mation into mass. 
This minimum, the 
"energy threshold" 
varies from one 
particle to an
other ; for exam
ple it is of 4.5 GeV 
for a n t i p r o t o n s 
and one machine, 
Berkeley's Beva-
tron, was built 
specifically with 
the aim of creat
ing those particles. 

As for the CERN 
proton synchrotron 
the question still 
subsists: what new 
particles will be 
found ? 

"With the ener
gies of our PS" 
said G. von Dar
del, "it should be 
possible to produ
ce all the missing 
antihyperons (2). 
From the point of 

See page .5 

( 2 ) see "CERN COU
RIER" No 4, Novem
ber 1959. "Funda
mental Nuclear Re
search". 

From the analysis of such photographs, nuclear physicists obtain new 
information on nuclear particles. This picture is one of the 49 000 taken 
with the 32 cm hydrogen bubble chamber. A beam of negative pi mesons 
at 16 GeV crosses the chamber from left to right. A l l particle paths 
are incurvated by the strong magnetic f ield (15 000 gauss) inside the 
chamber. However, particles with lower energies are more deflected. 
Such is the case for electrons resulting from the interaction of primary 
particles. Those electrons disappear along spiral tracks, some of which 
can be seen on the picture. Physicists care l i t t le, however, for such 
events. Much more important is the impact (A), against one of the 
spirals quite unrelated to the event. A negative pi meson coll ides with 
a proton, one of the nuclei in the l iqu id hydrogen f i l l ing the chamber. 
Four charged particles result from the coll ision and fly away in all 
directions. 

After a few mil l imetre, at a spot barely visible on this reproduction, 
one of the secondary particles also hits another proton ; two tracks (B 
and C) result from the impact. D and E point to two V tracks resulting 
from the desintegration in fl ight of two neutral particles coming from 
A. Those neutral particles having no electric charge, have left no 
track between A and D or E. 
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CERN Staff and how we get them 
R. W . PENNEY 

by Personnel Officer 

Once upon a t ime in a quiet European town, where fhe 
supply of apartments almost met the demand, and where 
pedestrians had an even chance of survival t i l l o ld age, a 
handful of scientists started to bu i ld the biggest particle ac
celerator in the wor ld . 

The first 1 0 0 0 . . . 

However, this is not a fairy story or even science f ict ion, 
a l though to some of the early pioneers, what has happened 
since those first Geneva days in 1953 might seem rather fan
tastic. I wonder whether, as they watched the first bul ldozer 
creep into an empty f ie ld at Meyr in in 1954, they real ized 
what they were go ing to create f ive years after, not only in 
the wor ld of science but also in that of human relationships. 
CERN has bui l t its two accelerators and has ful f i l led its first 
seven years' programme wi th honour, but if has done more : 
if has created in itself a new kind of international organiza
t ion and has demonstrated that g iven a common and def ini te 
aim, peop le from many countries, of different beliefs and 
interests, and from all levels, can work and live together con
structively and in fr iendship. 

These thoughts have been prompted by the fact that last 
month CERN passed two milestones in its staffing history : it 
has reached a total of 1000 staff of all types, and if has re
ceived its 20 000th appl icat ion for employment . The occasion 
was marked by an informal gather ing at which the 1000th 
staff member, Mr. Claude Celarier of PS Division, was w e l 
comed by the Director-General . 

... and how they got here 
No doubt most of us in CERN have been at some time on 

one side or fhe other of a CERN recruitment board fable, 
but how many of us realize what has gone on beh ind the 
scenes to get those 20 000 applications and the more than 
3000 candidates who have been in terv iewed, quite apart from 
the actual select ion, appointment and recept ion work that 
inexorably fol lows. 

Before fhe CERN 
recruitment program
me really got under 
way, fhe Director-
General and the 
Counci l laid down 
the pr incip le that 
CERN staff should be 
selected not primari ly 
on a national quota 
basis, but above all 
on the pr inc ip le ol 
" the best man for fhe 
j o b " and that when
ever possible selec
t ion should be by 
compet i t ion among 
avai lable candidates 
from all Member Sta
tes. These principles 
i L Iron* tn The Personnel and Services Office deals 

have Deen Kepi T O W J F H ^ ^ M C E R N ^ J N _ 

this day and have, On eluding recruiting. 

This chart shows the growth of CERN staff from Apr i l 1952 to February 
1960 inclusive. From bottom to top, the various curves relate to : scien
tific and engineering, fellows, technical, administrative and ancillary 
staff. Supernumeraries are not included. Each vertical division stands 
for 100 persons. 

the who le worked out so wel l that the general qual i ty of 
CERN staff is certainly as g o o d as any to be found in any 
comparable establishment in the wor ld . 

Where do the applications come from ? Many come from 
out of the b lue, from the increasing number o l peop le who hear 
about CERN (al though one sometimes wonders what they hear 
about us) and think it wou ld be nice fo work in an internatio
nal organizat ion for what they think are huge international 
salaries (if any of them ever get to CERN they soon discover 
their mistake). These make work for fhe Personnel Off ice bul 
achieve litt le else. W e do , of course, get some serious and 
very g o o d appl icat ions from these general sources and they 
are always welcome. A much smaller, but more valuable 
selection comes as the result of personal contacts made 
through CERN. Some come through the efforts made by 
CERN delegates who are informed of each non-local vacancy 
as it arises. Most of our suitable candidates, however, have 
to be found through the medium of specific advertisements 
inserted by CERN in national journals and newspapers. This, 
of course, costs money but nevertheless our recruitment cost 
per head for advert isement and travel expenses has only 
averaged Sw.Frs. 320 per new staff member, considerably less 
than that paid by most national establishments or companies. 
If should be emphasized, however, that once an appl icat ion 
is received, it gets the same considerat ion no matter which 
of these channels it came through. 

A l l appl icat ions received are acknowledged, screened, and 
if at first glance suitable, passed fo interested Divisions for 
a first paper selection. Then fol lows the famil iar board pro
cedure (all too familiar i o some of us), the questions, the 
el iminat ion of the unsuifables, the arguments about the re
mainder, 'the satisfaction of f ind ing just the r ight man, and 
finally when the board has agreed, the Director-General 's 
approval to accept a new member of the CERN family. If 
may be of interest fo note that, in 1959, for every staff mem
ber selected, an average of 3 were in terv iewed, and 15 ap
plications received. Of our present staff members (not in
c luding fel lows and supernumeraries) 8 % came from em
ployment wi th Universities, 22 % from Governmental insti
tutions, 4 6 % from Industries, 3 % from International organ i 
zations and 21 % from other services. 

If the Editor finds himself short of copy in the future, per
haps it wi l l be possible fo cont inue this story fo fhe later 
stages in the career of a new staff member. For the time 
be ing , we must leave it wi th fhe successful candidate study
ing his j ob offer, f ry ing fo work out what Sw.Frs. 1000 is 
wor th in kroner, marks, pounds etc. and convinc ing his family 
that Geneva looked quite a decent place to l ive in. He wi l l 
at least have been warned by this t ime of one major d i f f i 
culty : housing. On that sore subject see the next ed i t ion of 
the "COURIER"... 
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PS Measurements 
(Continued from page 3) 

view of energy, the most economic 
process is to bombard protons with 
secondary beams of pi mesons ener
getic enough to produce the pairs ( 3) 
of hyperons." This is what has been 
done in the experiment with the 30 
cm hydrogen bubble chamber des
cribed below. 

Hyperons are heavy short-lived 
particles. But the PS will obviously 
create lighter particles such as pi 
and K mesons, maybe even the 
"dubion", a kind of meson whose 
probable existence was reported at 
the last Kiev Conference ( 4). 

Furthermore, tertiary beams of 
electrons, neutrinos, mu mesons and 
gamma rays will result from the de
cay of unstable particles produced 
in internal targets. These tertiary 
particles may give rise to interesting 
experiments such as the ones on 
high energy neutrinos. 
© With the proton synchrotron, it 
will also be possible to conduct ex
periments that lower-energy machi
nes could also do. The PS can how
ever provide better conditions such 
as higher intensity beams for exam
ple. So far beams of antiprotons 
have been produced which contain 
many more antiprotons that were 
previously obtained with other ma
chines ; so it is obvious that antipro-
ton experiments could be done 
again with higher accuracy, while 
new experiments will become feasi
ble. 

Nuclear physics with the PS 
Emulsion experiments, were among 

the first to be made with the 25 GeV 
proton synchrotron. With W. M. Gib
son as group leader (5), J. C. Combe, 
W. O. Lock and G. Vanderhaeghe 
were among those who produced the 
widely-published first photograph 
of an atomic nucleus desintegrating 
after being hit by an artificially pro
duced 25 GeV proton. 

The discovery, by Berne Univer
sity physicists working with the 
group, of an external proton beam 
has been mentioned before. Further-
mere a device has been designed to 
allow stacks of emulsion plates to be 
dropped through the edge of the in
ternal 25 GeV beam for the duration 
of one pulse. 

Still later, the group will search 
for a type of event predicted by 
Prof. Ferretti, former director of 
the Theoretical Studies Division. 
They will try to observe the produc
tion of 2 pi mesons in the field of 
nuclei brushed by high energy pions. 

* * * 

B.D. Hyams, G. Backenstoss, and 
P. Marin, are carrying on a mu me-

(3) a pair of particles is the particle 
itself and its antimatter equivalent. 

( 4 ) see "CERN COURIER" No 2, Sep
tember 1959. 

( 5 ) Names quoted in the article are list
ed alphabetically after the group leader. 
In this connection here is the definition 
of a group leader according to a senior 
physicist : "A group leader is, in the 
world of scientists, at the same level as 
others in his group but, due to his ex
perience, he has definite responsibilities 
in the management of the group's busi
ness. Of course, he is also very often a 
teacher to the young fellows in his group 
but, as in all good teaching the teacher 
learns quite often from his students," 

son - electron scattering experiment 
suggested by Prof. Bernardini. (see 
figure 5 along the paths of particles 
reproduced on the plan, pages 8-7). 
The purpose of this first experiment 
planned by the group was to study 
the mu meson - electron collisions in 
magnetized iron, making use of 
highly polarized mu mesons at 10 
GeV/c (6), available with a good se
lection of momentum. It will thus be 
possible to establish by a "clean 
experiment" one of the characteris
tics of the mu mesons, their helicity. 

* * * 

One of the experiments which 
reached the most advanced stage is 
the one conducted by means of a 
large Cerenkov gas counter by G. 
von Dardel, and his group : R. Mer-
mod, G. Weber and K. Winter. The 
apparatus used is indicated by the 
figures 3 along the paths crossing 
the plan of the PS southern expe
rimental hall, reproduced on pages 
6-7. The main apparatus was a large 
Cerenkov counter filled with ethy
lene gas. 

A coming article in the CERN 
COURIER will describe the tools of 
the physicists. However, it may be 
valuable to define rapidly the Ce
renkov counter, so named after the 
Russian scientist who discovered its 
principle. When a charged particle 
crosses a material faster than light 
would do it in the same material, it 
generates a sort of shock light wave 
in which it looses energy and emits 
light. This light is collected, ampli
fied and allows to measure the mass 
of particles. In the experiment the 
secondary beam utilized had a mo
mentum (6) of 6 GeV/c. It came at a 
5° angle with respect to the tangent 
of the circulating beam at the ml 
target. The beam was shown to 
contain far more antiprotons than 
any other machine had produced be
fore ; the production of antiprotons 
is thought to be a thousand times 
that recorded at Berkeley's Bevatron 
for example. 

More than for the pleasure of 
sheer comparison, this result is in
teresting because for the first time 
man has at his disposal such a high 
flux of an tip articles with which it 
will be possible to conceive new ex
periments. 

The A. W. Morrison - G. Fidecaro 
group, including Mrs. V. Cocconi, T. 
Fazzini, M. Legros and N. H. Lipman 
conducted a "time-of-flight" experi
ment (figure 8 on plan). This has 
nothing to do with aeronautics : its 
purpose is to study the composition 
of a PS secondary beam and to dis
tinguish particles of different mass 
on the basis of their different velo
cities. 

The apparatus used with the con
tribution of G. Culligan was mount
ed in the south experimental hall to 
examine the secondary radiation 
emerging at 18° from a target at m6. 
The momentum of particles from 2 
to 4 GeV/c was first defined (to 
about 3 °/o) in a bending magnet and 
the velocity of the particles was 
subsequently measured by timing 
them between two scintillation coun
ters 21 m apart. 

(tf) the momentum is the quantity of 
motion defined by GeV/c, c being the 
speed of light. 

The plan on the central pages (turn page) 
shows the layout of the different apparatus 
used for the measurements listed in the accom
panying article. The south experimental hall 
only is shown, no measurements faking place 
so far in the north hall (not shown) inside 
the ring of magnets visible on the upper 
portion of the plan. 

J * — — • ~ • 

The total time-of-flight was 90 
nanosecond, for fully relativistic 
particles (nine parts in one hundredth 
of a millionth of a second). Prelimi
nary results indicated that this beam 
contained about 1 °/o of antiprotons 
and a similar number of charged K 
mesons. The precision in timing in 
this apparatus made it possible to 
compare the antiproton and proton 
masses to about 1 part in 200. 

* * * 
Another important experiment 

was the one involving Ch. Peyrou's 
32 em hydrogen bubble chamber 
group, with G. Amato, T. Ball, J. 
Bartke, R. Budde, W. Copper, H. 
Filthuth, D.R.O. Morrison and H. 
Trembley. Accelerator and chamber 
ran practically non-stop for 55 hours, 
starting at 17.00 on Monday March 
21 and finishing the work at 00.00 on 
Thursday 24. Each of the three ca
meras mounted on the chamber took 
49 000 pictures of tracks of particles 
crossing the liquid hydrogen. The 
secondary beam (about 1 % of anti
protons, 10% of mu mesons and 
89 % of pi mesons) coming from the 
accelerator had an energy of 16 GeV 
sufficient to be able to produce anti-
hyperons. At this writing it is still 
too early to know of any phenome
na which might be recorded on the 
pictures. A few months will be ne
cessary to analyze and to interpret 
this maze of photographs, at CERN, 
at I.N.F.N., the Italian Institute for 
Nuclear Studies and at the Imperial 
College, London. The splendid long 
run of both the accelerator and the 
bubble chamber are however a sour
ce of pride for all involved. 

Simultaneously with this work a 
small freon bubble chamber located 
directly behind the CERN chamber, 
was operated by Prof. B. Hahn's 
team, of Friburg University. Some of 
the particles crossing the former 
thus also went through it and pro
vided many interesting photographs. 

• * * 
The exploration of a neutral beam 

will be made by W. C. Middelkoop 
and the physicists in his team : Prof. 
G. Bernardini, G. Gatto, G. Giaco-
melli, W. Love and T. Yamagata, 
who are planning experiments with 
high energy gamma rays, neutrons, 
nucleons, etc (fig 1 on the plan). The 
main apparatus used will be a set 
of 2 Cerenkov counters filled with 
lead-glass. The purpose of the ex
ploration is, at present, to measure 
the spectrum of gamma rays pro
duced by the decay of neutral pi 
mesons at a small angle relative to 
the beam tangent and simultaneous
ly, to study the associated neutrons 
and antineutrons. 

# * * 
A similar experiment is being 

made by Prof. G. Cocconi's group. 
He and A. Diddens, H. Faissner and 
A. Wether ell are using a small hea
vy-liquid filled Cerenkov counter to 
investigate the production of gam
ma rays, produced by the impact of 
the 25 GeV beam on the m6 target 

(see page 8) 
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Five targets were available in the 
proton synchrotron for the first long 
experimental run, starting on 21 
March. They produced secondary 
beams of a duration as short as a 
few hundred microsecond for bub
ble chamber work or as long as al
most 50 millisecond for experiments 
using counters. What has this stage 
of target development involved and 
what are the plans for the future ? 

How to use the beam 
For the nuclear experiments the 

accelerated protons may be used in 
a number of ways. Some experi
ments can be made directly with the 
circulating beam, others with a beam 
of secondary particles created by 
this beam; finally one can also 
eject the protons from the machine 
and let them fall on a target placed 
at a convenient distance ; this target 
may be a bubble chamber, for ins
tance. 

In the first two cases the protons 
are made to hit a target brought in
to the ring vacuum chamber in such 
a way that the acceleration is not 
disturbed earlier on in the cycle. The 
present targets are of this type. 

Depending on the kind of experi
ment, the target has to yield a short 
or long burst of secondary particles 
or of scattered protons, containing 
just a few or many particles. 

To reach this aim one must select 
the correct target dimensions, taking 
into account the nature of the phy
sical processes occuring in the target 
when the accelerated protons im
pinge on it. 

The three processes of main in
terest for target operation occur when 
a proton hits a target 
nucleus, misses it very 
closely or passes by 
somewhat further away. 

In the first case the 
energy of the hitting 
proton is partly used to 
create particles like me
sons, antinucleons, hy-
perons and antihype-
rons (*). 

In the second case the 
proton experiences an 
"elastic scattering" due 
to the nuclear forces 
which keep the nucleus 
together. The mean an
gle of the resulting de
viation of the proton 
orbit is of the order of 

(*) See "CERN COURIER" 
No 4, November 1959 -
and, in this issue, the 
article on PS Measure
ments. 

1°, independently of the target ma
terial. 

In the third case, the electric 
charge of the proton is acted upon 
by the electric field of the target 
nucleus. The resulting deviation of 
the proton orbit depends on the 
strength of the electric field, which 
increases with the atomic number 
as well as with the closeness of ap
proach. Thus the " Coulomb scatter
ing" is much stronger in a gold tar
get than in a hydrogen one, even if 
both targets are made to contain the 
same number of nuclei. 

Though not directly interesting for 
beam production, a further process 
has sometimes to be taken into ac
count : the ionisation of the target 
atoms by the circulating protons, 
which causes a loss of their kinetic 
energy. 

What is the effect of these pro
cesses in normal target operation ? 
As the accelerated protons move 
with a high speed, most of the new
ly created particles come out of the 
machine in the forward direction, 
the most energetic ones in a cone 
of a few degrees half angle and the 
ones with lower energies in a cone 
of about 60° half angle. 

A large fraction of the elastically 
scattered protons will also leave the 
ring vacuum chamber, through still 
smaller angles. 

It depends on the target material 
whether many protons are scattered 
out of the chamber by multiple Cou-

P. Collet is one of those responsible for the 
mounting of targets in the PS vacuum chamber. 
Here, he is adjusting the drive for the radial 
posit ioning of the apparatus. In the left fore
ground is a lead wa l l , at an 18o angle from 
the vacuum chamber, intended to collimate a 
secondary beam of particles from the target. 

The PS 
lomb scattering or whether they keep 
being trapped inside the chamber 
by the magnetic focusing field. A c 
cording to calculations by M.G.N. 
Hine and J. Geibel, the former be
haviour is expected for heavy tar
gets, made from stainless steel or 
copper, the latter for lighter ones 
like aluminium or beryllium targets. 

The energy loss in the target 
causes a shift of the proton orbits 
towards the ring centre, due to 
the strong focusing properties of 
the CERN proton synchrotron. This 
shift is so small however, that the 
protons will normally stay inside the 
vacuum chamber until the beam 
has been lost due to the pro
cesses listed above. In contrast 
to what happens in weak focusing 
machines like the Cosmotron, the 
Bevatron (USA), or Saturne (France), 
the protons therefore go on travers
ing the PS targets again and again 
until they have either been scattered 
out or made a nuclear interaction. 

As the interaction in the target is 
a statistical process, a given proton 
may interact immediately after tar
get and beam have come together 
or only after most of the beam has 
been lost already. There is a good 
chance that most protons have inter
acted i. e., hit a target nucleus after 
the beam has traversed about 100 
gram of target material per cm 2 sur
face, at right angles to the beam. 

The choice of 
targets 

The following recipes 
for the choice of the 
target heads will now 
become understandable. 

For an intense secon
dary beam of short du
ration one takes a thick 
head of a material with 
a low atomic number, 
like aluminium. A large 
head of 1 gm/cm 2 (4 mm 
thick) will give a burst 
of about 200 microse
cond duration. 

For obtaining particles 
at small angles to the 
circulating beam — a 
requirement which is 
important for steering 
the beam into some 

PS Measurements 
(Continued from page 5) 

and flying in a backward direction 
(figure 2 on plan). The number of 
gamma rays and their energy distri
bution will give information about 
the production of neutral pi mesons 
by the 25 GeV protons hitting the 
nuclei of the target. 

* • • 
The so-called Mount Citron is the 

earth mound looming between the 
PS south experimental hall and the 
French border. Its thickness at the 

base is about 52 metre in the general 
direction followed by the beams 
from the machine. Arne Lundby and 
his group - L. Gilly, B. Leontic, R. 
Meunier and J. P. Stroot—will, in 
collaboration with Prof. Peters of 
Copenhagen, conduct there one of 
the two experiments they intend to 
make around the PS (fig 6 on the 
plan). Twenty holes are being drilled 
vertically into Mount Citron down 
to the level of the beams coming out 
of the accelerator. Counters lowered 
into the holes will measure the num
ber of muons (mu mesons) entering 

the hil l and how far they go at en
ergies from 10 to 23 GeV. 

It has been calculated that all par
ticles from the neutral beam but the 
muons from the decay of neutral K 2 

mesons (K° 2), will have been filtered 
out. The counters sunk in the hill 
beyond that region, will thus act as 
detectors of K° 2 entirely unaffected 
by other particles. It will thus be
come possible to measure accurately 
the properties of high-energy neu
tral K mesons, about which little is 
known. Charged K mesons will al
so be studied through this device. 
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types of ejection apparatus or when 
making certain emulsion plate ex
posures—one selects the target on 
the basis of its scattering properties. 

If in need of a long burst of parti
cles, one uses a very thin target. A lar
ge aluminium foil of 10 milligram per 
cm 2 (about 0.04 mm thick) will give 
a burst of roughly 20 millisecond du
ration, while a foil of 1 mgr/cm 2 

(about 0.004 mm thick) will produce 
a burst of about 200 millisecond. 

For various reasons targets have 
often to be smaller than the cross-
section of the vacuum chamber and 
then the rules of thumb given above 
no longer fully apply, since the pro
tons will miss the target every so 
often. Again, the influence of the 
target operation on the radio fre
quency acceleration system has not 
been considered so far, though it 
may be of great importance. 

Work on the present targets start
ed late last summer under the direc
tion of G.L. Munday. The target me
chanisms were designed by H. Ho-
risberger's drawing office and ma
nufactured at the Main Workshop. 
Each mechanism contains two heads, 
which can be flipped into the beam 
by means of an electro-magnet. The 
transistorised controls allow one to 
chose the moment of flipping up and 
to vary the stay up time between 10 
and 300 millisecond : the actual flip
ping takes only about 20 millisecond. 
Furthermore the final radial position 
of the target (or the vertical position 
if it is built in vertically) can be 
controlled from the main control 
room where the position of the head 
is also indicated. 

From a great number of conceiv
able methods, two are mainly used 
now for bringing beam and flipped 
up target together: kicking the 
beam onto the target by means of 
the magnetic radio frequency deflec
tor designed by M. Geiger, or letting 

the beam spiral onto the target un
der the action of the main magnetic 
field. 

The first method is used for bursts 
of short duration, as it is easier to 
create and to control a rapidly in
creasing magnetic field than to crea
te and control a correspondingly fast 
motion of a target weighing, say, 
100 gram, the speed of which may 
reach several hundred km per hour. 

The spiralling method is used for 
counter work, where it is important 
to remove the radio frequency from 
the beam. To this effect one takes 
away the action of the radio fre
quency system at the end of the 
accelerating cycle and then lets the 
debunched beam spiral onto a suit
ably placed target of aluminium 
about 0.01 mm thick. Incidentally, 
the best heads have been made so 
far of a foil previously used for 
wrapping up cigarette packages. 

Another method designed to pro
vide a burst of constant counting 
rate, is at present under study. It 
consists in bringing the beam onto the 
target by means of a servo-system 
acting on the control of the radial 
beam position which is steered from 
a counter telescope. Ch. Schmelzer 
and W. Schnell have already obtain
ed interesting results from these and 
other beam gymnastics. 

Besides the construction of faster 
and heavier targets the target pro
gramme foresees a detailed study of 
the effects of target dimensions and 
materials on the properties of the 
secondary beams, the elaboration of 
more refined methods for beam 
sharing, and production of bursts 
of constant intensity by means of 
radio frequency adjustments. 

A set of target 
heads showing, 
from left to 
right : a 0.5 mm 
stainless steel 
wire and a 0.04 
mm aluminium 
foil ; the other 
targets are ma
de 2 mm cop
per, 3 mm alu
minium and 1 
mm s t a i n l e s s 
steel. 

Future developments 
Another line of development is the 

programming of the target controls. 
It is hoped to produce in the future 
not only several still shorter or still 
longer bursts from one pulse, but 
also to obtain them almost automa
tically in a prearranged order. 

Looking further ahead one sees 
the ejection schemes come into oper
ation. They are at present being 
worked on in C.A. Ramm's group by 
F. Krienen, B. Kuiper and G. Plass. 
In the not too distant future the 
Machine Group is expecting to see 
the main magnet power supply mo
dified. It will then allow production 
of particle bursts of constant ener
gy of several hundred millisecond 
duration. This will be of great in
terest to counter people. 

Finally it must be said that the tar
get work has already greatly bene
fitted from the active co-operation of 
the physicists and with further joint 
efforts the CERN proton synchro
tron will certainly be exploited more 
and more effectively. 

Transmission measurements of ne
gative mesons and antiprotons with 
energy above 15 GeV through hy
drogen and deuterium targets is also 
prepared by the same group, inde
pendently from the Mount Citron 
affair. A target will be placed be
tween magnets 1 and 2 (see plan) 
Measurements performed in the 
south experimental hall will be done 
mainly with a gas Cerenkov counter 
similar to the one used by the von 
Dardel group. 

Simultaneously with some of the 

preceeding experiments G. Rudstam, 
E. Bruninx, P. Estrup and K. Goebel 
have made irradiation experiments, 
getting copper and aluminium tar
gets irradiated and determining the 
yield of the different isotopes form
ed in them. 

The large 150 cm cloud chamber 
now being built, will later be used 
by another group of SC experi
menters : Prof. Preiswerk, P. Ast-
bury, R. Fortune, A. de Marco, L. 
Solinas, and C. Verkerk. Similarly 
C.A. Ramm and his group (J.J. Blee-

ker, P. Innocenti, G. Muratori, B. de 
Raad, L. Resegotti, R. Salmeron and 
R. G. Voss), will use the 1 m propane 
bubble chamber now being assembl
ed near the PS workshop. 

Except for the last two, all the 
groups mentioned have already done 
some work with the machine either 
on duly allocated nuclear physics 
time of the machine, or "parasit-
ing" each other or on machine run-
ning-in time, i.e. making use of the 
beam produced while the Machine 
operation Group conducts further 
tests of its accelerator • 
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SOCIETE DUPLICATIONS INDUSTRIELLES DE 
MALAKOFF/Seine - 38, rue Gabriel Crie - Telephone ALE 87-20 S.A.I.P. 

60 - Channel pulse height analyzer 
with magnetic core memory • SA 60 M 
• Number of channels ; 60 

• channel width : 1 Volt to 0,1 Volt 

• channel width accuracy : 1 % except channel 1 

• Variable threshold ; permits analysis of 160 channels 

500 [AS 

65 535 pulses per channel 
coincidence : negative : 5 V. 1 ̂  s 

• Resolution : 
• Channel capacity : 
• External gating signals 
• Spectrum display : 

— CRT oscilloscope 

— pen recorder 

— output provisions for typewriter recording 

cost for the analyzer 
extra cost for the recorder 
extra cost for the scaler and 
for the typewri t ing machine 

39 700.— NFF/FOB PARIS 

4 340.— NFF/FOB PARIS 

8 762.— NFF/FOB PARIS 

Fast neutron detector D R N R 

• Interchangeable scintillation probes 

• High sensitivity to fast neutrons 

• Fast response 

• Fully transistorized 

a Supply : rechargeable dry accumulators 
cost of the defec tor : 3 670.— NFF/FOB PARIS 

Other activities 

• Scintillation spectrometers 
© Transistorized scalers 

• Proportional counters 

• Single and multichannel pulse height analyzers 

• Rafemefers 
© Amplif iers 
• 2 Jt and 4 je f low counters 



PHILIPS 
equipment for Nuclear Physics and Atomic Energy 

This panel permits the continuous programmed measure
ment and recording of the fast neutron and Gamma radiation 
levels at 8 different points in the building of the 150 MeV 
synchro-cyclotron of the "Laboratoire de Physique Nucleaire" 
in Orsay, France. It provides for "warning" or "a larm" 
signals, the latter with provision to switch off the cyclotron 
at a preset level of intensity. 
Similar systems designed to your specific requirements 
can be supplied. 

PHILIPS 
Nuclear Equipment 

•

For further information please apply to 
the Philips organisation in your country or to: 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, Scientific Equipment Department, Eindhoven-Holland 



D O N N E R 
Analog Computer 

Model 3400 

• 10 chopper-stabilized plug-in DC a m 

plifiers output range ± 100 Volts at 13 

mA 

• plug-in computing components, preci

sion 0,1 % and 1 % 

, ^ • 0.1 % null voltage measuring system 

® removable problem board with all con

nections easily accessible 

• non linear equipment : electronic func

tion, multiplier, function generator, 

transport delay generator 

Model 3750 
Function Generator 
modifies any input variable with 
a 24-line segment approximation 
of desired function 

Mode! 3731 
Dual Electronic Multiplier 
two separate channels for four 
independent inputs u, v, x, y and 
outputs -0.01 uv and -0.01 xy 

M S A Detectors 
Colorimetric 

instruments which detec' 
atmospheric concentrations 
of toxic gases, such as 

Chlorine 

Carbon monoxide 

Nitrogen dioxide 

Aromatic Hydrocarbon 

Hydrogen Sulphide etc, 

and ail safety equip
ments 

MAVEG LTD, BIENNE 
Tel . (032) 21551 

Kodak Retina Reflex S 
Pour votre famille, votre travail ou vos loisirs, qu' i l s'agisse 
de voyages, de rencontres, d'etudes ou de vacances, 
le Retina Reflex S vous ouvre fous les domaines de la 
photographie. 

Kodak Retina Reflex S 
Caracferistiques techniques: 
* Object i f Xenar f:2,8/50 mm. * Controle aufomatique 
de I'exposition * Objecfifs interchangeables de 28 mm. 
a 135 mm. * Obturateur Synchro-Compur a couplage 
obturateur-diaphragme -H- Viseur-telemetre a coincidence 
* Indicateur automatique de la profondeur de champ 
"K" Prise synchro-flash Armement rapide *~ Declencheur 
a retardement * 

Kodak Retina Reflex S 
Prix : Fr. 630.— 

En vente chez tous les bons marchands-phofographes 
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