
New external beam at the PS 

Just over two years a f t e r t h e in ternai 
p ro ton beam was f i rs t success fu l l y 
e j ec ted f rom CERN's 28-GeV p ro ton 
synchro t ron , a second , more comp lex 
é jec t i on system has now been ins ta l led 
and successfu l ly tes ted in the acce le r -
ator. 

The or ig ina l System ('fast é jec t ion ' ) 
g ives a very short , in tense puise of 
pro tons, last ing about 2 mi l l ionths of 
a second on a ta rge t serv ing the 
South expér imenta l hal l . The new 
one, the resuit of in tensive des ign , 
deve lopmen t and cons t ruc t ion work 
over the past e igh teen months, involv-
ing prac t ica l l y ail the groups in the 
MPS Div is ion, prov ides an externa l 
p ro ton beam for the East expér i -
menta l hal l , w i th th ree w ide ly d i f fé ren t 
p o s s i b i l i t é s for the puise dura t ion . 

Two of thèse p o s s i b i l i t é s ar ise f rom 
opéra t ion of the equ ipmen t as a 
' résonant ' é jec t ion system ( the p r in -
c ip le of wh ich was desc r i bed in CERN 
COURIER, vo l . 3, pp . 110-111, S e p -
t e m b e r 1963), when the acce le ra ted 
p ro tons c i rcu la t ing ins ide the synchro -
t r on are 'gradual ly ' sp i l led out into 
t he external beam line to g ive e i ther 
a long burst, at more or less cons tan t 
in tensi ty and last ing up to near ly one 
f i f th of a second , or a much shor te r 
burst of about a thousandth of a 
s e c o n d , wi th each acce le ra to r puise. 
The longer, 200-ms, burst (known as 
's low é jec t ion ' ) is. mainly su i tab le fo r 
exper iments using counter and spark-
chamber arrays fo r par t i c le d é t e c t i o n ; 
t he 1-ms burst ( 'quick é jec t ion ' ) wi l l 
be used fo r bubb le -chamber exper i -
ments requi r ing e lec t ros ta t i ca l l y sepa-
rated beams of secondary par t i c les . 
The th i rd poss ib i l i ty is g iven by 
opéra t ion as a fas t -e jec t ion sys tem, 
when the beam is sent out of the 
acce le ra to r in an even shor ter t ime , 
g iv ing a 2.1-microsecond ta rge t 
burs t su i tab le for bubb le -chamber 
exper iments requi r ing rad io f requency 
separa tors in the beam l ine. Th is 
me thod of opéra t ion is bas ica l ly 
the same as that of the ex is t ing 
fas t -e jec t i on system, a se lec ted 
number of bunches of c i r cu la t i ng 
p ro tons be ing e jec ted f rom the 
acce le ra to r w i th in the t ime taken fo r 
one révo lu t ion. A t présent , a lso, the 
two fas t -e jec t ion Systems ut i l ize the 
same k icker magnet , or ig ina l ly ins ta l led 
for the external beam in the South 
area. 

The f i rs t tes ts on the résonant 
é jec t ion system were made on 19 July 
and those wi th the fast system (car-
r ied out in co l labora t ion wi th staff of 
the NPA Div is ion) on 29 July, in each 
case using pro tons wi th a momentum 
o f 1 9 . 2 G e V / c . Both methods, toge ther 
wi th the f i rs t sec t ion of the external 
beam line and ta rge t system, w o r k e J 
wel l . O the r tests were made at 
12 GeV /c and 24.5 GeV/c and were 
equal ly success fu l . W h e n focused 
on to the external ta rge t the fast-
e j ec ted beam had a c ross-sec t iona l 
d iameter of less than 2 mm. The 
e f f i c iency of the s low e jec ted beam 
was about 7 0 % (that is, 70% of the 
pro tons c i rcu la t ing inside the acce ler -
ator were t rans fer red to the external 
beam), wh ich is a high value for a 
puise as long as 200 ms. 

Dur ing the tests a start was made 
on t ra in ing the opera tors for the new 
beam fac i l i t ies , in prépara t ion fo r 
exper iments schedu led for O c t o b e r : 
s low é jec t ion into the ej beam line 
for p ro ton -p ro ton scat te r ing exper i -
ments and fast é jec t ion into the u-i 
beam l ine, incorpora t ing rad io- f re-
quency separators , for the 2-m l iqu id -
hydrogen b u b b l e . chamber. In fac t , 
one exper iment was car r ied out a lmost 
immedia te ly — a ta rge t exposure fo r 
the NP Div is ion 's Nuc lear Chemis t ry 
Group . 

PS shut-down 

Insta l la t ion of the East-area e jec ted 
beam was one of the most impor tant 
of the major j obs car r ied out dur ing 
the long shu t -down of the synchro t ron 
wh ich lasted f rom the beg inn ing of 
June unt i l the midd le of July. 

In add i t i on , in the East and Nor th 
expér imenta l hal ls espec ia l ly , major 
changes were made concern ing the 
exper iments on the f loor , most of the 
ex is t ing beam l ines be ing d ismant led 
and many new ones whol ly or part ly 
cons t ruc ted . In the South hal l the 
beam line fo r the muon s torage 
r ing was insta l led. Among other 
th ings, the C E R N heavy- l iqu id bubb le 
chamber was moved f rom the South 
hall to the Nor th hal l , fo l l ow ing the 
end of the neutr ino run, ready for a 
new exper iment on the decay proper-
t ies of pos i t i ve K mesons. In fac t , 
f rom the po in t of v iew of the MU group, 
respons ib le for ail the beam and 
equ ipment changes, the shut -down 

e f fec t ive ly began last Easter and wi l l 
go on wel l into Sep tember . Prac t i -
cal ly ai l the exper iments schedu led 
f rom July onwards are comp le te l y new, 
invo lv ing new expér imenta l equ ip -
ment, and even the l iqu id -hydrogen 
bubb le chambers are using new beam 
l ines. 

Unfor tunate ly it has not been pos-
s ib le to comp i le a fu l l accoun t of the 
work car r ied out dur ing the PS shut-
down per iod , but we hope to g ive 
fur ther in format ion on at least some 
aspec ts of it in subséquent issues of 
CERN COURIER. 

May-July at the SC 

Dur ing the th ree months May—July, 
four long exper iments were in 
progress at d i f fé ren t t imes at the 
synchro -cyc lo t ron , t oge the r wi th a 
number of shor ter ones. In para l le l , 
as usual , var ious i tems of equ ipment 
and expér imenta l a r rangements were 
tes ted in p répara t ion for f o r thcoming 
exper iments . 

A t the beg inn ing of May a sér ies of 
exper iments was car r ied out by the 
Hea l th Physics Group , using the 
ex t rac ted pro ton beam. This was 
part ly for sh ie ld ing tes ts and radia-
t i on -dose measurements but also for 
b io log ica l i r rad ia t ions on behal f of a 
number of inst i tu tes in Europe. The 
var ious exper iments requ i red a great 
deal of e f fo r t on the cons t ruc t ion of 
the necessary sh ie ld ing and on the 
préc is ion a l ignment of the beam. 

The rest of the month was o c c u p i e d 
mainly by th ree of the long exper i -
ments that are con t inu ing at the S C : 
measurement of the x-rays p roduced 
by muon cap ture in a toms, search fo r 
the d is in tegra t ion of the neutra l p ion 
into th ree gamma rays, and inves t ig -
at ion of muon cap tu re in a ta rge t of 
h igh-pressure hydrogen gas. 

Dur ing June and July a four th 
exper iment was begun and comp le ted , 
the beam line having been set up 
dur ing the p reced ing month. This 
exper iment , car r ied out by a comb ined 
team f rom C E R N and the French 
labora tor ies at Sac lay and Orsay, was 
on the sca t te r ing of 600-MeV po lar ized 
pro tons f rom a po la r i zed-p ro ton target . 
The ta rge t was the same as that used 
in prev ious exper iments at the S C and 
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This photograph shows the compact nature of the special cryostat containing the superconducting 
magnet for the emulsion experiment of the Strasbourg group, as mounted in the neutron room of the 
synchro-cyclotron at CERN. The incident pion beam comes through the quadrupole focusing 
magnet at the right, is collimated by the pile of lead bricks and is detected by the small plastic 
scintillation counter immediately to their left. In the left foreground is the liquid-helium 
container for continuous replenishment of the liquid in the cryostat. 

PS and desc r i bed in CERN COURIER 
last December (vol . 4, p. 168). It was 
bombarded by pro tons po lar ized by 
sca t te r ing f rom a smal l ca rbon ta rge t . 
The beam line gu id ing the p ro tons to 
and f rom this ta rge t and enab l ing 
pro tons of e i ther 'spin up ' or 'sp in 
down ' to be se lec ted cons is ted of 
s ix teen independen t e lements and was 
the most comp lex ever used at t he 
SC. A pho tog raph of the de tec t i on 
equ ipment , t oge the r w i th some infor
mat ion on its mode of ope ra t i on , 
appears on p. 121 of th is issue. 

Dur ing May the pos i t ion of the 
magnet ic ex t rac t ion channe l fo r the 
external p ro ton beam was changed , 
in acco rdance wi th pr ior ca lcu la t ions , 
to obta in a cons iderab le increase in 
the ex t rac t ion e f f i c iency . The beam-
measur ing system was also reca l ib
ra ted, to g ive a more accura te read ing. 
Some 5 x 1 0 1 1 p ro tons per second can 
now be ob ta ined in the externa l beam. 

A lso in the per iod under review, 
many members of the M S C Div is ion 
moved into the i r new quar te rs in the 
bu i ld ings cons t ruc ted in the area be
tween the S C cont ro l room and the 
Main Workshop . For example , much 
of the equ ipment used by the New 
Pro jec ts Group was moved into the 
newly f in ished hall where the cyc lo t ron 
mode l wi l l be set up. The S C work
shop was also among the sec t ions to 
be t rans fe r red . 

Superconducting magnet used in 
emulsion experiment at the S C 

One of the shor ter exper iments at 
the S C in May was of par t icu lar 
in terest s ince it invo lved the use fo r 
the f i rs t t ime at C ER N of a super
conduc t i ng magnet . The aim of the 
exper iment , wh ich was ca r r ied out by 
a g roup f rom the Par t ic le Physics 
Depar tment of the 'Cen t re de 
Recherches Nuc léa i res ' at S t ras
bourg , was to s tudy the mechan ism 
of doub le charge exchange, J T + chang
ing to jt~, in l ight nuc le i f o rm ing part 
of nuclear emuls ions or added to 
them. The supe rconduc t i ng magnet , 
g iv ing a magnet ic f i e ld of 42 000 gauss 
ye t st i l l very easy to handle , pe rm i t t ed 
a good d is t inc t ion to be made be
tween the pos i t ive and negat ive p ions 
of h igh energy. 

A f te r pre l iminary tes ts at Sac lay, 
us ing the 3-GeV pro ton synchro t ron 
'Saturne ' , the equ ipmen t was b rough t 
to C ER N and used on 14 and 15 May 
in a pure beam of 70-MeV pos i t i ve 

p ions f rom the SC, at an intensi ty of 
about 100 pions per square cent imet re . 
Bas ica l ly the apparatus cons is ted of 
a l ight cryostat , of or ig ina l des ign 
having a c lear space in the midd le 
into wh ich stacks of nuclear emuls ions 
(4 cm x 9 cm x 2 cm) cou ld be p laced , 
in f ree air, uncoo led . In6ide the 
cryosta t was the co i l of the e lec t ro
magnet , cons t ruc ted in two par ts , of 
n iob ium-z i rcon ium wi re, su r rounded 
by l iqu id hel ium wi th no other coo l ing 
jacke t . The cryostat and coi l c o m
ple te we ighed about for ty k i l og rammes; 
the d.c. generator , g iv ing a regu la ted 
ou tpu t of 200 A at 6 V, we ighed some 
150 kg. The who le equ ipment , in 
cont ras t to a convent iona l magnet and 
power supp ly of s imi lar pe r fo rmance , 
was easi ly moved and was in fac t 
b rough t to CERN in a l ight van. 

Dur ing the exper iment , af ter the 
ini t ia l coo l i ng down of the co i l , the 
average consumpt ion of l iqu id hel ium 
was be tween 1 and 2 l i t res per hour, 
the vapour be ing co l l ec ted for re-use, 
and the system was in opera t ion fo r 
abou t twe lve hours wi th the magnet ic 
f i e ld cons tan t to one part in a 
thousand. 

A c c o r d i n g to the group that car r ied 
out the exper iment , the size of such 
an enc losure for emuls ion s tacks or 
o ther techn iques of de tec t i on is 
l im i ted only by the present cos t of 
supe rconduc t i ng wi re. The value of 
the magnet i c f ie ld is l imi ted by the 

c r i t i ca l f i e ld of the supe rconduc t i ng 
mater ia l , but by using more favourab le 
mater ia ls , such as n iob ium- tan ta lum 
al loy or n iob ium- t in , there is a hope 
of exceed ing 100 000 gauss over qu i te 
a large vo lume in the near fu ture . 
This wou ld obv ious ly of fer a very 

Continued on p. 123 

PARTICLES A N D SELCITRAP 

In the December, 1964, issue of CERN 
COURIER we published a short contri
bution in German on the subject of 
antiparticles. As a result we have 
received the following comment — from 
John Sykes, of the Atomic Energy Esta
blishment at Harwell, U.K. — which 
seems particularly appropriate in view 
of the recent discovery of 'compound9 

antiparticles in the form of antideu-
terons. 

W H A T MATTER ? 

Cheer up ! fo r somewhere , off the map 
By many and many a parsec 
The s ts i tne ics at the i r N R E C 
Are c lose ly s tudy ing se lc i t rap. 

A f te r a long no i t i ru t rap 
(a lmost s isenegoneht rap) 
They too have reached a p ihs ren t rap 
To do research on se lc i t rap. 

A n d in the i r Rei ruoc, mayhap, 
They ' re wr i t i ng g loomy ar t ic les 
A b o u t these awfu l particles 
That spoi l the i r wor ld of se lc i t rap . 
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either for chemical, biological, medical or agricultural 
research, or for sterilizing food. 

The various chapters deal briefly but clearly with the 
following subjects: nuclear reactors (with the exception of 
very powerful ones or those used for military purposes) ; 
high-intensity isotopic radiation sources; Van de Graaff 
accelerators; electrostatic-cylinder generators; resonant-
transformer electron-beam generators; powerful sources for 
industrial irradiation; and linear accelerators. Technical 
details concerning installation in a laboratory, as well as 
capital and operating costs of the equipment, are given for 
each type. 

A chapter is included on radiation protection in the 
laboratory and in industrial plants, and another (very short) 
on measuring energy and neutron fluxes. 

The book is obviously a practical one, intended to serve 
as a guide for those wishing to instal radiation sources of a 
certain power for research, clinical or industrial purposes. 
It consists of 268 richly illustrated pages covering the 
various types of equipment and their installation, and there 
is a wealth of diagrams and tables. The bibliography, which 
is given separately for each chapter, has been brought up to 
about 1961. 

Antonio Pasinetti 

(cont . ) 

p romis ing techn ique fo r exper imenta l 
phys ic is ts , f rom the po in ts of v iew of 
bo th ease of t ranspor t and ease of 
opera t ion . 

Annual General Meeting of C E R N 
Staff Association 

On W e d n e s d a y 2 June the Ma in 
Aud i to r i um at C ER N was wel l f i l l ed 
for th is year 's Annual Genera l Mee t i ng 
of the Staf f Assoc ia t ion . Representa
t ives f rom the Staf f Counc i l of the 
Un i ted Nat ions were also present and 
messages were rece ived f rom the 
Staf f Assoc ia t ions of the W o r l d 
Hea l th Organ iza t ion and the Inter
nat ional Te lecommun ica t i ons Un ion , 
who were unable to send observers . 

A summary of the ac t iv i t ies of the 
prev ious year was g iven by Dr. G. 
Vanderhaeghe , the ret i r ing Cha i rman 
of the Assoc ia t i on , and both th is 
repor t and the f inanc ia l repor t were 
manimous ly approved by the meet

ing. An impor tan t task of the C o m
mi t tee had been to make a care fu l 
examinat ion of the Statutes of the 
Association, in the l ight of exper ience 
s ince it was set up and of the g rowth 
and consequen t changes tha t have 
taken p lace in CERN as a who le . As 
a result , a comp le te ly rev ised set of 
S ta tu tes had been p roduced and 
c i r cu la ted be fore the meet ing . These 
were adop ted in p r inc ipa l , but a 
commi t t ee is to be charged w i th the i r 
f ina l d ra f t ing , in the two o f f i c ia l 
languages of the Organ iza t ion , be fo re 
f ina l submiss ion to the members of 
the Staf f Assoc ia t ion for approva l . 

An impor tan t organizat iona l change 
a d o p t e d in the new Sta tu tes was tha t 
in fu tu re , ins tead of the separa te ly 
e lec ted Commi t t ee and Cha i rman , 
the re wi l l be an e lec ted Staf f C o u n c i l , 
wh ich wi l l i tsel f e lec t an Execut ive 
Commi t t ee , inc lud ing a Cha i rman, f r om 

among its own members . Moreover , 
to p rov ide cont inu i ty , only half the 
Counc i l w i l l re t i re each year, each 
member be ing e lec ted for a 2-year 
pe r iod . A m o n g other th ings d is
cussed at the meet ing , the prev ious 
Commi t tee ' s proposa ls for new 
e lec to ra l g roups for the e lec t ion of 
the Counc i l were approved unanim
ously. The proposa l to mainta in 
annual subscr ip t ions on a vo luntary 
basis and at the prev ious levels 
(Fr. 5.— for grades 2 to 5, Fr. 10.— for 
grades 6 to 9 and Fr. 15.— for grades 
10 to 14) was also approved , af ter 

var ious o ther sugges t ions had been 
put fo rward . 

In the elections tha t took p lace 
later in the month , 44 members were 
appo in ted to the Counc i l , w i th 32 
deput ies . The Executive Committee 
has been appo in ted as fo l l ows : 

Pierre Lazeyras 
Jacques Gioria 
Aldo Michelin! 
Joan Rice 
Claude Degrange 
Eugénie Iseli 

Pres ident 
V ice -p res iden t 
V i ce -p res iden t 
Secre ta ry 
Treasurer 
Journa l • 

Because particles such as protons, pions and kaons can be guided from one place to another and 
'sorted' in momentum by magnetic fields, in much the same way as light can be sent from place to 
place (and 'sorted' into different colours) by means of prisms and lenses, the design and cons-
truction of suitable electromagnets plays a large part in the technology of sub-nuclear physics. 
In this photograph, Antoine Magouriotis, of CERN's TC Division, is seen with a new magnet (TC 15) 
developed in the Division and now installed at the beginning of the m 5 beam line which provides 
antiprotons, pions or kaons for the 81-cm Saclay/Ecole Polytechnique (Paris) hydrogen bubble 
chamber. It is this magnet which directs the particles away from the synchrotron towards the next 
magnet in the beam line. It is small, so that it can be fitted close in to the target, and powerful 
since it has to bend the particles as soon as possible in the direction of the bubble chamber. The 
distance between the poles is 21 mm and the pole length 840 mm (effective length 870 mm). 
A field of 21 300 gauss is produced, using a total current through the coils of 800A with a current 
density of 50A/mm2. This exceptionally high value is obtained by using an advanced system of 
cooling for the coils, and the connecting pipes for the many parallel circuits are clearly seen in 
the photograph ; it is of interest to compare the thickness of the bus bars carrying the current to 
and from the coils with the thickness of the coil conductor itself. 
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