
taken to m o v e a target head into or out of posi t ion 
and a n e w unit is be ing deve loped to reduce this t ime 
f r o m 70 ms to 20 ms for a 20 g m target head. 

The increasing versati l i ty of the machine br ings 
compl ica t ions in machine opera t ion and an I B M 1800 
compute r and a data acquisi t ion system have been 
ordered to help in machine operat ion. 

T h e b r e a k d o w n of the PS th rew an addit ional burden 
on the use of the 600 M e V synch ro -cyc lo t ron w h i c h 
p rov ided test facilities for eight addit ional teams 
during this t ime on top of its p lanned p r o g r a m m e of 
research. A s m a n y as 13 teams used the SC in one 
w e e k and up to 10 ran simultaneously. Full use had 
to b e made of all the possibili t ies of b e a m sharing and 
t ime sharing. 

T h e machine operat ing schedule was reorganized 
into per iods of a fortnight cont inuous running, omitt ing 
a w e e k l y maintenance. This gave a 7V2 °/o gain in 
exper imenta l t ime. 2781 hours w e r e avai lable for 
physics research wi th 2281 hours used for 'parasiting'. 

Fo l lowing modif icat ions to the mach ine r.f. system 
a 25 °/o increase of the internal p ro ton b e a m w a s 
achieved. A l so during this t ime a small synch ro ­
cyc lo t ron , w h i c h is to b e used to s tudy the p rob lems 
occur r ing at the central reg ion of the machine, w a s 
b rought into operat ion. 

Construction of the underground tunnel nearing completion 
at the synchro-cyclotron. The tunnel will take an external 
proton beam from the machine through the foundations of the 
SC building to the new underground laboratory of the 
ISOLDE (Isotope Separator On-Line Development) project. 

300 GeV 
A s ment ioned in the report of the last Counci l 

Meeting, the European Commi t tee for Future A c c e l e r ­
ators (ECFA) has been reconvened , under the Chair­
manship of Professor A m a l d i (Italy), to consider the 
European h igh-energy physics situation as it has 
deve loped since the first ECFA presented its conclus ions 
(the 'Amald i Repor t ' ) in 1963. T w o full meetings of the 
n e w E C F A have been held this year and in addit ion 
the Commit tee set up t w o W o r k i n g Groups — the first 
to consider relations be tween national and international 
Laborator ies ; the second to l o o k again at the p roposed 
design of the 300 G e V accelera tor ( r ecommended in 
the A m a l d i Repor t ) and at the possibili t ies of its 
exper imenta l exploi ta t ion. 

Conclusions of ECFA 

Professor A m a l d i made the fo l lowing report to the 
Counci l : 

Both the W o r k i n g Groups have m a d e inter im reports 
to the Commit tee and, though the w o r k of E C F A and 
the Groups still continues (the final report wi l l be 
presented in a year 's t ime), the Commit tee felt itself to 
be in the posi t ion a l ready to present the fo l lowing 
conclusions to the Counci l — 

'1. The conclus ions of the A m a l d i Repor t are still 
essentially valid, for bo th the ' summit ' and the 
'base of the pyramid ' p rogrammes . ' (The summit 
p r o g r a m m e concerns the intersecting storage rings 
at CERN and a n e w pro ton accelerator of a ve ry 
high energy. The base of py ramid p r o g r a m m e 
concerns national or regional pro jec ts for meson 
factories, a h igh-energy e lect ron machine , etc.) 

'2. The Commit tee expresses its satisfaction that some 
of the h igh-energy facilities r e c o m m e n d e d or 
envisaged in the A m a l d i Repor t have been authorized 
in the meant ime, namely the I S R for CERN/Meyr in , 
the meson fac tory at Zur ich , the 2.5 G e V electron 
synchrot ron at B o n n and the e lect ron storage rings 
at Frascati. ' (The Zur i ch mach ine w a s descr ibed in 
the last issue of CERN C O U R I E R , p . 93; the machine 
at the Phys ics Institute at the Univers i ty of B o n n is 
scheduled for comple t ion in 1967; the Frascati rings, 
cal led A d o n e , are (1.5 + 1.5) G e V and are expec ted 
to begin operat ion at the end of this year.) 

'3. The Commit tee considers it of the utmost impor tance 
to keep Europe in the forefront of h igh-energy 
physics . It therefore urges all m e m b e r States to 
implement further the p r o g r a m m e of h igh-energy 
facilities as r e c o m m e n d e d in the A m a l d i Repor t 
b rought up to date to take account of progress in 
the field, as set out in m o r e detail under 4 and 5 
b e l o w . 

4. The 300 G e V pro jec t remains the p r imary ob jec t ive 
of the international h igh -ene rgy p r o g r a m m e in 
Europe. Whi l e some aspects of the p ro jec t are still 
being studied, it appears h o w e v e r that the main 
characteristics of this accelera tor should cor respond 
to the design b y the S tudy G r o u p of CERN based 
on the r ecommenda t ions of E C F A in 1963. The 
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Commit tee therefore urges the m e m b e r States to 
authorize this p ro jec t at the earliest possible date. 

5. In order to profi t ful ly f rom the ' summit p r o ­
gramme' , Europe wi l l need the support of power fu l 
schools of h igh-energy physics spread ove r the 
m e m b e r States, w o r k i n g in intimate contact wi th 
the universities and having at their disposal adequate 
research tools as is the case in the United States. 
This is the a im of the 'base of the pyramid ' p r o ­
g r a m m e r e c o m m e n d e d in the A m a l d i Repor t . 
Therefore the fo l lowing steps impose themselves : 

a. M o r e of the national or regional facilities of the 
type r e c o m m e n d e d in the A m a l d i Repor t should 
be constructed as soon as possible. This appears 
to be the task of the larger m e m b e r States, or of 
groups of small m e m b e r States. A l l these L a b o ­
ratories should be open to European physicists. 

b . The improvements p r o g r a m m e of CERN/Meyr in 
wi l l a l low an increase in qual i ty and quanti ty of 
the exper iments pe r fo rmed at the Labora tory . 
There is a ve ry heal thy trend towards an increase 
in the number of outside groups part icipating in 
the CERN exper iments . In order to carry out 
this p rogramme, the m e m b e r States should sup­
por t their o w n scientists adequate ly so that they 
can avail themselves eff iciently of the oppor tun i ­
ties offered b y CERN and other large Laborator ies . 
A pre l iminary study of this point suggests that 
such adequate suppor t is not possible unless a 
country spends at least as m u c h m o n e y internally 
on h igh-energy physics as it contr ibutes to CERN. 

Since the number of h igh-energy physicists is 
increasing at least as fast as predic ted in the A m a l d i 
Report , there wi l l b e no p rob lems of m a n p o w e r 
even if a sizeable fraction of students m o v e into 
other fields after training in h igh-energy physics . ' 

Professor Puppi , speaking as Chairman of the 
Scientif ic Po l i cy Commit tee , endorsed the E C F A c o n ­
clusions. He said that the pro jec t has a sound technical 
basis, a large measure of support f rom the European 
physicists and that a number of suitable sites for the 
machine had been found. He urged the Counci l to 
undertake practical steps to implement the project . 

The site requirements 

On the burning quest ion of the site for the p roposed 
accelerator , a large, detailed, pre l iminary report 
(CERN/644) has been prepared, entitled 'Proposals b y 
the CERN m e m b e r States for a site for a European 
300 G e V pro ton synchrotron ' . The report g ives an 
account of the investigations w h i c h have been under 
w a y since 1962. It presents var ious important features 
of the site proposals w h i c h are n o w under act ive study 
wi thout at tempting to d r a w any conclus ions about the 
relat ive merits of the sites. 

The introduct ion to the report emphasizes that the 
300 G e V project , invo lv ing a tenfold scaling up of the 
largest exist ing accelerator , is near the limit of wha t 
is technical ly feasible. Eve ry componen t of the 
machine needs to b e chosen to g ive m a x i m u m reliabil i ty 
and one of the most important componen t s is the site. 

The main requirements are summarized as f o l l o w s : 

1. It must be sufficiently large to a ccommoda t e the 
machine (2.4 k m in diameter) wi th its exper imenta l 
areas and have scope for poss ible future extensions 
of the Labora tory . (This is in accord wi th the 
A m a l d i r ecommenda t ion that the 300 G e V machine 
should b e the b a c k b o n e of h igh-energy physics in 
Europe in the years 1975—90 and therefore should 
have ample possibili t ies for extensions such as 
storage rings. T h e m i n i m u m area of the site is set 
at about 20 k m 2 w i th a m i n i m u m wid th of 3.5 km.) 
It must be reasonably flat (horizontal to wi thin about 
20 m ove r a substantial fract ion of the area is r e c o m ­
mended) . 

2. The ground must be ex t r eme ly stable under all 
c i rcumstances . (The magnet ring wi th a total 
c i rcumference of 7.5 k m needs to be p laced on a 
foundat ion stable enough to guarantee that misal ign­
ments stay wi th in 0.15 m m ove r about 100 m. Ar t i ­
ficial foundat ions for this precision, on this scale, 
have never been const ructed and the best solution 
is to re ly on the stability of the ground itself. The 
m o r e r o c k y types of g round such as l imestone, 
granite, sandstone, etc., are cons idered to be g o o d 
p rov ided that the g round is homogeneous , free f rom 
strong seismic act ivi ty and wi th ground water level 
l o w enough not to cause instabilities.) 

3. There must be sufficient p r imary services to run and 
explo i t the accelerator . (For electrical power , 
10 M W of installed capaci ty w o u l d be required 
immediate ly , 100 M W in 8 years w h e n the synchro ­
tron begins operat ion, and poss ib ly up to 300 M W in 
15 years if for e x a m p l e s torage rings are built. For 
copl ing water , 0.1 mVsec w o u l d b e needed initially 
and perhaps 2 mVsec in 8 to 15 years.) 

4. The locat ion must b e such as to facilitate the c o n ­
struction and later the running of the Labora to ry 
(this refers to the p r o x i m i t y of roads, an airport and 
a ra i lway station, and also the availabil i ty of app ro ­
priate local industries, local labour, etc.) . 

5. The p lace must b e such that it attracts the exper t 
staff necessary to construct and operate the L a b o ­
ratory. (As many as 15 000 people , including staff 
and their families, can b e expec ted to b e brought 
to the area around the Labora tory . The exis tence 
of a t o w n or towns nearby, w h i c h can absorb this 
increase in populat ion, is important . A l so the more 
attractive the area, the m o r e l ikely it is that staff 
wi l l b e easily recruited. This takes in such things 
as educat ional and cultural facilities, language, 
standard of l iving, cl imate, recreat ional facilities, 
etc.) 

Site investigation 

Since 1962, ove r 140 places have been considered in 
an informal w a y but most w e r e found unsuitable. In 
response to the request for official offers f rom m e m b e r 
States, made b y the Counci l in June 1964, 22 proposals 
w e r e rece ived. In mos t of the States w h o original ly 
offered several sites, one site was the subject of 
immedia te investigation, wi th the result that 12 sites 
in 9 States are under act ive study. These are shown 
in Figure 1. (Of these sites, Asphropyrgos , near Athens 
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in Greece has been put fo rward on ly recent ly and 
geologica l investigations have just started.) The C o m ­
mittee of Counci l dec ided that further studies should 
be restricted to one site in each m e m b e r State. It has 
been agreed that in Italy this site wi l l b e Dobe rdo , and 
in Ge rmany the conclus ion of a national g roup of 
exper ts is awaited. 

A quest ionnaire was sent to all the m e m b e r States, 
w h o w e r e putting fo rward sites, wi th 23 questions 
cover ing the var ious topics listed a b o v e and replies 
have been rece ived and incorpora ted in the report . On 
all the sites intensive geologica l and geotechnical 
studies have been carr ied out in accordance wi th a 
p r o g r a m m e w o r k e d out be tween CERN specialists and 
national experts . Discussions have been cont inued wi th 
national authorities on all the associated facilities — 
electricity, water, transport, industries, labour, housing, 
schools , etc. 

Several Counci l member s stressed that it was 
important that informat ion coming f rom the different 
sites should b e strictly comparab le . It is to this end, 
that some of the m o r e detai led studies wi l l be carr ied 
out b y the same team of peop le f rom CERN and, because 
of the v o l u m e of w o r k involved , it is important to 
keep the number of sites as small as possible. 

The next steps 

Discussion has been going on in the Commit tee of 
Counci l concern ing the Conven t ion for the p roposed 
Labora tory . There are t w o possibili t ies — that the 
present CERN Labora to ry and the 300 G e V Laboratory , 
wh i l e be ing execu t ive ly au tonomous , be brought under 
the same umbrel la b y making a m i n i m u m of changes 
to the present CERN Convent ion , or that a comple te ly 
n e w Convent ion be d rawn up for the n e w Labora tory . 

The first- alternative, w h i c h avoids dupl icat ion of 
Counci ls and Commit tees and prov ides for s impler 
coordinat ion of European pol icy , wi l l b e pursued as the 
basis for present discussion; a draft of a suitably 
rewri t ten CERN Convent ion wi l l b e prepared in the 
nex t month to b e discussed at a special meet ing of the 
Commit tee of Counci l on 29 July and then sent, wi th 
accompany ing information, to the Governments of the 
m e m b e r States. It is hoped that at the Counci l Mee t ­
ing in D e c e m b e r 1966, Governmen t s wi l l express a 
preference, or even g ive a decision, as to w h i c h of these 
courses should b e fo l lowed . 

The fo l lowing sequence of events is seen as a 
realistic p r o g r a m m e for implement ing the 300 G e V 
pro jec t — 

June 1967 Presentat ion of the final documents to 
the Counci l and f rom there to European 
Governments . 

D e c e m b e r 1967 A g r e e m e n t in pr inciple to the bui ld ing 
of the accelera tor ; selection of the site. 

1969 Start of construct ion w o r k on the site. 

Improvements Programme and ISB 
Professor G r e g o r y repor ted on the progress of the 

improvements p r o g r a m m e for the pro ton synchrot ron 
and its associated exper imenta l equipment . 

The n e w p o w e r supply for the PS, w h i c h wi l l a l l ow 
the machine to operate at a h igher repetit ion rate, wi l l 
be installed in a year 's t ime. The Director General 
pointed out that there is a t endency to demand higher 
energy secondary beams. This involves running the 
PS at full energy w h e n the repeti t ion rate is on ly 
1 pulse eve ry 5 seconds ; the n e w p o w e r supply wi l l 
great ly i m p r o v e this situation. W o r k is also progress ­
ing satisfactorily at Saclay on the large heavy l iquid 
bubb l e chamber , Gargamel le , and at CERN on the 
three addit ional accelerat ing cavit ies for the magnet 
ring. Other topics be ing pursued in connect ion wi th 
the deve lopment of exper imenta l techniques include 
superconduct ivi ty , w h e r e it is intended to increase the 
scale of act ivi ty in the future. 

For the second stage of the improvements p rogramme, 
it has been dec ided that the T A R T system (see CERN 
COURIER, vo l . 6, no. 4 (Apri l 1966) p . 63) has advantages 
ove r a higher energy linac and detailed studies are n o w 
under w a y . 

A study group of scientists, engineers and technicians 
f rom Ecole Po ly techn ique and Saclay (France), D E S Y 
and Heide lberg (Germany) and f rom the CERN Track 
Chamber Divis ion was set up at the end of 1965, to 
establish the dimensions and o p t i m u m configurat ion 
for a ve ry large hydrogen b u b b l e chamber g iven certain 
scientific, technical and financial condit ions. The 
g roup has p roposed as the best solution a cyl indr ical 
chamber wi th an interior diameter of 3.5 m and a 
v o l u m e of 30 000 1. Other componen t s of the p roposed 
system are a superconduct ing magnet to p roduce a 
field of 30 k G in the chamber ; ' f i sh-eye ' lenses and a 
'Scotchl i te ' i l luminat ion system. The group is p r e ­
paring a repor t for the Counci l and if this pro jec t is 
approved at the end of 1966, construct ion could start at 
the beginning of 1967. 

The Intersecting Storage Rings Divis ion was set up in 
January of this year to carry out the construct ion of the 
ISR and is p lanned to g r o w to 170 staff b y the end of 
1966. The study of the 300 G e V pro jec t remains in the 
Divis ion since many of the staff have been invo lved in 
bo th projects . 

M o r e and m o r e parameters for the ISR have been 
f ixed or the limits for poss ible variat ion nar rowed. 
Af ter a r e v i e w in the A u t u m n of 1965 a structure was 
dec ided w h i c h is v e r y similar to that in the main I S R 
report ( A R Int. SG/64-9) . Magne t mode l I was c o m ­
pleted in D e c e m b e r and measurements wi th the mode l 
are continuing. Mos t of the basic deve lopment w o r k 
wi th the first h igh -power , full-size mode l of an I S R 
r.f. cavi ty is nearing comple t ion . Var ious v a c u u m 
pumps are be ing tested wi th emphasis on per fo rmance 
be tween 10~9 and 10~ 1 0 torr. B e a m transfer problems, 
control systems and the general site layout cont inue to 
b e studied. Pre l iminary w o r k on the site (main service 
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