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47th Session of CERN Council 

The Council met on 16, 17 December under 

the Presidency of Professor E. Amaldi 

Comparée! wi th previous years, the 

December 1971 Counci l Session was 

very calm ; its business was conduct-

ed smoothly and quickly. On the sur­

face there was a dist inct ant i -c l imax 

after the cl i f f -hanging debates of the 

pre-300 GeV décis ion years. However 

this seeming tranquï l l i ty may have 

ref lected exhaustion of the delegates 

of Member States because some 

intense, intr icate meet ings on f inan-

cial matters, of vital importance for 

the work of CERN in the next few 

years, had preceeded the Counci l 

Session. 

It is customary for the Counci l at 

its December meet ing to vote the 

budget for the coming year, to estab-

lish a ' f i rm estimate ' for the fo l lowing 

year (which is only modi f ied in the 

l ight of approved major changes in 

CERN's programme or of major 

changes in the f inancial s i tuat ion in 

Member States) and to establ ish 1 pro­

visional déterminat ions ' for the two 

subséquent years (which CERN and 

the Member States use as a good 

guide to the l ikély f inancial si tuat ion 

in those years). This so-caï led ' Ban-

nier procédure ' has been of great 

benefit to CERN in its long-term 

planning. 

The discussions pr ior to the 47th 

Session of the Counci l were par t icu-

larly concerned wi th the CERN Labo­

ratory I budgets and there were three 

factors compl icat ing the décis ions 

— some countr ies, wh ich are exper i -

encing immédiate f inancial problems, 

asked for spécial budget réduct ions 

in 1972; the ' cost var iat ion i n d e x ' 

(which protects the CERN budget f rom 

the effects of inflation) y ie lded an 

unusually high f igure ; the Labora-

tory I budgets were already eut back 

as a contr ibut ion to the f inancing of 

the new accelerator in Laboratory II. 

The first factor was accommodated 

by easing the 1972 budget si tuat ion 

for both Laborator ies. In part icular the 

Laboratory II budget came down by 

20 mi l l ion Swiss francs compared 

wi th the or iginal estimate for 1972. 

This was because the ' prof i le of ex-

pendi ture ' for the Laboratory has 

been moved back sl ight ly s ince its 

programme began on 19 February 

1971 rather than 1 January 1971. In 

Laboratory I, 3 mi l l ion Swiss francs 

were t r immed from the or iginal est i ­

mate to take account of the récent 

parity changes which in gênerai have 

moved in favour of the Swiss franc 

and should thus resuit in a saving 

in CERN purchases. In addi t ion 3 

mi l l ion Swiss francs were moved f rom 

the 1972 budget into the fo l lowing 

year, adding to the f i rm est imate for 

1973. 

The second factor was the subject 

of long negot iat ion. The cost var iat ion 

index came out at 6.55 % and this 

wou ld normal ly have been appl ied to 

increase the f i rm es t imate 'agreed at 

the 1970 December Counci l meeting 

for the 1972 budget. The index re-

f lects the increases in the pr ices of 

manufactured goods and raw mate-

rials used by CERN and also has a 

large salary component wh ich takes 

account of salary increases in Member 

States and the cost of l iving increase 

in Geneva. It was f inal ly dec ided to 

apply a cost variat ion index of 6.32 % 

but to hold back the salary increase 

for CERN staff unti l 1 March (rather 

than apply ing it on 1 January). 

The outeome of thèse manoeuvres 

was as fo l lows (at 1972 prices) : For 

CERN Laboratory 1 — 1972 budget 

371.4 mi l l ion Swiss francs, 1973 f i rm 

est imate 359.9 MSF, 1974 and 1975 

provisional déterminat ions 345.5 MSF. 

For CERN Laboratory 11 — 1972 bud­

get 95 MSF, 1973 f irm est imate 176.7 

MSF, 1974 provisional déterminat ion 

200 MSF, 1975 provisional détermi­

nation 194.5 MSF. (The Laboratory II 

f igures are subject to rétroact ive ad-

justment, as were the budgets for 

the construct ion of the Intersecting 

Storage Rings, when the cost var i ­

at ions wh ich actual ly material ize for 

the project are known. The two me-

thods have, in fact, given f igures very 

close to one another in récent years.) 

We wi l l now spend a litt le t ime 

discussing the th i rd factor in our list 

above — the impact of the budget cuts 

on the programme at Laboratory I. It 

was typical of the excel lent relat ions 

between CERN and the Member 

States that the budget debates were 

carr ied out wi th an appréciat ion of 

the problems on both sides. CERN 

and the Member States were both 

concerned to ensure f inancial support 

wh ich wou ld cont inue to sustain a 

top-c lass physics programme whi le 

hold ing the budgets down to f igures 

acceptable to the European govern-

ments. 

The money foreseen for Laboratory 

I (when account is also taken of the 

fact that some of it wi l l go to prepar-

ing for physics at the Laboratory II 

machine) wi l l fal l at a rate of 6 % per 

year. Unfortunately, because of the 

large support structure necessary at 

accelerator Laborator ies (where a 

very high percentage of the total 

expendi ture is commit ted whether one 

exper iment or thir ty experiments are 

done), this 6 % eut corresponds to 

about 25 % eut in the previously ant i -

c ipated physics programme at the PS, 

ISR and SC. 

The future programme 

of CERN Laboratory I 

A lot of d iscussion preceded the 

décis ions on how to apply the budget 

restr ict ions in Laboratory I. There 

have been review meetings on various 

aspects of the programme (where 

représentat ives of the whole high 

energy physics communi ty in Europe 

could make their views felt), a variety 

of internai meetings, and f inal ly an 

Evaluation Commit tee (consist ing of 

the Laboratory I Directors and the 
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Chairman of the Experiments Com-

mittees, advising the Director General). 

The out l ine resuit of the évaluat ion is 

as fo l lows. 

The first obvious step was to study 

ail CERN activi t ies to see what sav-

ings could be made by bel t - t ightening, 

wherever possible, wi thout af fect ing 

the planned physics programme. This 

involved cutt ing back on services, im-

proving operat ing eff ic iencies, s im-

pl i fy ing administrat ive procédures, 

lower ing standards, e tc . . and resulted 

in an est imated saving of about 20 

MSF per year. But this unfortunately 

is not enough and further steps in­

volved cutt ing into the previously 

planned physics programme. 

The levels of exploi tat ion wh ich had 

been foreseen for the complex of 

equipment at CERN wïl'l be eut back 

and some activi t ies delayed. For the 

next few years there wi l l be no major 

increase in physics output compared 

wi th 1971. Thus in bubble chamber 

physics the picture tak ing rate per 

year wi l l be l imited to about 8.5 mi l ­

l ion (compared - wi th the planned 

12 mil l ion) involving the opérat ion of 

the 2 m hydrogen chamber, the heavy 

l iquid chamber Gargamel le, and the 

3.7 m hydrogen chamber BEBC (from 

the end of 1972). The 80 cm hydrogen 

and 1.2 m heavy l iquid chambers have 

been closed down. The use of deu-

ter ium or neon f i l l ings in BEBC wi l l 

await SPS beams. 

For e lectronics exper iments, no 

extension in terms of new beams and 

more exper iments wi l l be implemented 

wi th the except ion of the beam in the 

West Hall to the Oméga spectrometer. 

The instal lat ion of mul t iwire propor-

t ional chambers in Oméga wi l l be de­

layed. The large West Hall wi l l there-

fore not be developed as previously 

intended and wi l l be l imited in exp lo i ­

tat ion to BEBC and Oméga unti l beams 

are instal led to take énergies of 

200 GeV f rom the SPS. This represents 

a eut back of about 20 % for the next 

few years, compared wi th previous 

plans. 

The ISR has already mounted a 

very l ively expérimental programme 

and this wi l l cont inue at its présent 

level, a l though the demand from Euro-

pean physicists for t ime on the ISR is 

greater than ant ic ipated and more 

could, physical ly, be accommodated. 

Also the running t ime wi l l be eut f rom 

the planned 4000 hours to 3000 hours 

per year. Any major improvements to 

the ISR and its expérimental equip­

ment wh ich appear feasible and 

désirable are l ikely to be delayed. 

The PS Booster wi l l be brought 

into opérat ion in 1972 as intended but 

the high intensity beams from the PS, 

which the Booster wi l l make possible, 

wi l l not, in gênerai , be exploi ted unti l 

the SPS is in act ion. Shield ing, 

é ject ion Systems, etc., to cope wi th 

higher intensif ies wi l l then hot be 

needed as quickly. 

The growth in Computing capaci ty 

wi l l be l imited compared wi th previous 

plans. Development of bubble cham­

ber f i lm analysis equipment wi l l be 

restr icted. The exploi tat ion of the 

600 MeV synchro-cyclot ron, fo l lowing 

its improvement programme to be im­

plemented in 1972, wi l l be held close 

to its présent level. 

Thèse programme changes wi l l also 

br ing réduct ions in the number of 

staff in CERN Laboratory I. The 

previously est imated number for 1974 

was 3450 but the new f igure is l ikely 

to be under 3100. It is hoped that the 

number of visi tors can be held close 

to the previous estimâtes. 

There remain some questions wh ich 

are sti l l unresolved. First, there is con­

sidérable doubt that the reduced pro­

gramme wi l l be able to cater for the 

sti l l g rowing demand for the use of 

CERN faci l i t ies f rom the scient ists in 

the Member States. Secondly, it is 

too early in the life of the ISR to see 

whether the physics which it opens up 

wi l l call for the improvement of this 

unique faci l i ty in some way. Thirdly, 

the PS wi l l now be cal led on to serve 

its own physics programme, as in -

jec tor for the ISR and as injector for 

the SPS for perhaps twenty years or 

more — what development of the 

PS this wi l l require is not yet com-

pletely clear. Fourthly, studies on the 

SPS physics programme are just be-

ginning — equipping of the West Hall 

for exper iments at much higher éner­

gies may involve higher expenditure 

than the tentat ive f igures now set 

aside in the Laboratory I budgets. 

Thus there are obvious worr ies about 

the budget f igures for future years. 

Scale of contributions 

It is customary every three years to 

br ing the scale of contr ibut ions f rom 

the Member States into line wi th 

changes in net national income. The 

CERN Convent ion lays down that this 

be done on the basis of United Na­

t ions stat ist ics — the average of three 

years being taken. The scales were 

last f ixed in December 1968 for the 

years 1969, 1970, 1971 from stat ist ics 

based on the years 1965, 1966, 1967. 

Thus the scales for the next three 

years were expected to be based on 

stat ist ics for 1968, 1969, 1970. Un­

fortunately not ail f igures for 1970 

were avai lable at the t ime of the 

Counci l Session and it was dec ided 

to leave the agreement of the scales 

unti l the June 1972 Session. 

Elections and Appointments 

The Counci l e lected Professor W. 

Gentner (Fédéral Republ ic of Ger-

many) as its Président for 1972 in 

succession to Professor E. Amald i 

(Italy) who is leaving Counci l to give 

more t ime to teaching and research. 

Two new Vice-Présidents, Ambassa-

dor E. F. Buresch (Aus t r i a^and Pro­

fessor J . K. B0ggild (Denmark), were 
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Professor Wolfgang Gentner newly elected 

Président of CERN Council. Professor Gentner 

has been associated with CERN from its 

origins. He led the construction of CERN's 

first accelerator, the 600 MeV synchro-cyclotron 

and organized its initial research programme. 

Since 1960 he has been Director of the Max 

Planck Institute in Heidelberg but remained in 

contact with CERN as a member of the Scientific 

Policy Committee of which he has been Chairman 

for the last few years. 

elected in succession to Mr. A. Cha-

vanne (Switzerland) and Dr. G. Funke 

(Sweden). 

The Finance Commit tee wi l l retain 

the same Chairman as last year 

— M. P. Levaux (Belgium) — but the 

Scient i f ic Policy Commit tee wi l l see 

qui te a few changes wi th Professor 

A. G. Ekspong as Chairman, in suc­

cession to Professor Gentner, and 

Professors W. Paul and P.T. Matthews 

as new members. New ex-off ic io mem-

bers wi l l be Professors D. H. Wi lk in-

son (Chairman of the Physics III Ex-

periments Commit tee), I. Mannel l i 

(Chairman of the Electronic Experi-

ments Committee) and F. Amman 

(Chairman of the Advisory Machine 

Committee). 

Within CERN itsélf, Professor L. Van 

Hove was appointed Director of the 

Theoret ical Physics Department and 

Professor H. Schopper was appointed 

a Member of the Directorate wi th the 

spécial responsibi l i ty of assist ing the 

Director General of Laboratory I in 

the co-ordinat ion of the expér imental 

programme. Dr. C. J . Z i lverschoon was 

reappointed Director of the Proton 

Synchrotron Department. 

The Counci l noted wi th regret that 

Dr. M.G.N. Hine d id not w ish to con­

t inue as Director of the App l ied Phy­

sics Department after the end of 1971. 

Both the Director General of Labo­

ratory I and the Président of the Coun­

ci l praised the invaluable contr ibut ion 

that Mervyn Hine has made to CERN 

dur ing his many years of self less 

work in the Directorate. Dr. G. R. Mac-

leod, leader of the Data Handl ing 

Division in the Appl ied Physics Depart­

ment wi l l attend meetings of the Board 

of Directors. 

Departure of Edoardo Amaldi 

The Counci l conc luded its business 

wi th some warm tr ibutes to Professor 

Edoardo Amald i who is leaving the 

Counci l both as its Président and as 

CERN 312.11.71 

delegate f rom Italy. It is di f f icul t to 

believe that when Counci l next meets 

Amald i wi l l no longer be at the centre 

of its affairs. For so many years he 

has been among the leaders in fo rmu-

lating CERN pol icy and in work ing to 

convert pol icy into reality. Very many 

people have given except ional ly of 

their abi l i t ies and their énergies for 

the cause of CERN but if, f rom among 

thèse, a handful were selected, Amald i 

would be on everyone's list. Without 

him CERN would have been a poorer 

place. 

We reproduce here the t r ibutes paid 

by the Vice-Président, A. Chavanne, 

on behalf of the Counci l and of the 

Director General of Laboratory II, 

J . B. Adams, on behalf of CERN : 

André Chavanne : ' I know that I am 

expressing the feel ings of the entire 

Counci l in thanking Professor Amald i . 

This Organizat ion, of wh ich he is one 

of the founders, owes him a great 

deal . By his work in the Scient i f ic 

Pol icy Commit tee he has maintained 

and, by vir tue of his scient i f ic abi l i ty 

and personal compétence, st rengthen-

ed those bonds between the Organ­

ization and European physicists wh ich 

proved indispensable dur ing the pe-

r iod when dif f icul t ies were being ex-

per ienced wi th the CERN Laboratory 

Il project . 

Professor Amald i faced up to 

thèse di f f icul t ies wi th déterminat ion. 

A l though, when we returned to our 

own countr ies, we met wi th varying 

degrees of scept ic ism on the part of 

our Governments and sometimes even 

of the scient ists engaged in national 

research, he never lost heart. At a 

t ime when the great ideals which had 

inspired the founders of CERN — the 

absolute wor th of fundamental re­

search, and the importance to Europe 

of remaining in the forefront of high 

energy physics (of which it had been 

the cradle) — appeared to be fading, 

his fai th inspired ail of us to revive 

them once more and to défend them 

to the utmost. 

Finally, when we had to press for 

the acceptance of a new project 

— the only feasible one, involving a 

return to this area around the Franco-

Swiss border wh ich is always ready 

to extend us a welcome — it was 

Amald i 's impart ia l i ty in the face of 

d isappointment, his belief that every-

th ing could be explained honestly 

and rat ional ly, his pleasant and f r iend-

ly approach, in short, ail those qua­

lif ies wh ich make him a model of the 

' extra muros ' d iplomat, wh ich made 

it possible to solve the f inal problems. 

Professor Amald i is not leaving 

CERN — I am sure he never could — 

but only the Presidency of the Coun­

c i l , in order to dévote more t ime to 

di rect scient i f ic research and the 

t ra in ing of young scientists. He may 

rest assured that we shall never cease 

to regard him wi th the greatest admi ­

rat ion and grat i tude. ' 
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Professor Edoardo Amaldi (right) photographed 

during the December Council Session with 

Professor Jentschke, Director General of 

CERN Laboratory I. 

John Adams : ' My f irst contact 

w i th Professor Amald i was in 1952 

when he visi ted England on the invi­

tat ion of Sir Ben Lockspeiser to help 

persuade the Brit ish Author i t ies to 

jo in CERN. I was asked by Sir John 

Cockcrof t to look after Amald i dur ing 

that visit and to show him the accéler-

ators we had built in Harwel l . I was 

rather young in those days and Amald i 

was one of the great nuclear sc ien­

t ists of Europe, a col league of the 

famous Enrico Fermi, and I was very 

nervous. 

When some of. us came to Geneva 

towards the end of 1953 it was Amald i 

who seemed the most in évidence, 

smooth ing out the di f f icul t ies as they 

arose, consul t ing wi th important people 

in the Member States and gener-

ally masterminding the business of 

sett ing up a new organizat ion. As 

Secretary-General of the provisional 

CERN he was a very busy man indeed 

and a most impressive f igure to us 

young pioneers in Geneva. His enthu-

siasm and opt imism infected ail those 

about him, even apparent ly those 

remote and awful bodies, the govern-

ments of the Member States. Doors 

wh ich seemed most f i rmly shut to 

lesser mortals opened invi t ingly to 

Amald i . If some of the doors stuck a 

l itt le he knew who could prise them 

open and if that fai led there was 

always someone he knew who could 

open a w indow from the inside. At 

least that is how it seemed to us and 

our respect and admirat ion for Amald i 

knew no bounds. 

Inside the new laboratory he took 

part in ail our problems. When Odd 

Dahl dec ided to stay in Norway rather 

than cont inue to lead the proton syn-

chrotron group, it was Amald i who 

looked around for a successor. When 

Bakker, the Director-General , was 

ki l led in an aircraft accident in 1960 

it was Amald i who helped to f ind a 

replacement to br idge the gap unti l 

a longer term solut ion could be found. 

In fact I bel ieve he has played a lead-

ing part in f inding Directors-General 

throughout the whole history of CERN 

and, what is more dif f icult , in persuad-

ing them to accept the job. 

When new faci l i t ies were required 

in Europe around 1965, it was Amald i 

again who took the lead both wi th the 

ISR and 300 GeV projects and he d id 

this in a part icular ly character ist ic 

way. Like ail really great gênerais, 

Amald i planned his attack on many 

fronts, using both direct assaults and 

enci rc l ing movements. Studies were 

set up, plans were made and massive 

documents fell wi th an impressive 

thud on the desks of the delegates 

of the Member States. Popular art ic les 

appeared ail over Europe and some-

how reached Ministers. But his c rown-

ing achievement was the marshal l ing 

of the forces of the nuclear physicists 

of Europe to form a menacing army 

always appear ing on the horizon at 

the cr i t ical moment armed wi th more 

documents and inexhaustible argu­

ment. I refer, of course, to ECFA, 

Amald i 's secret weapon, wi th wh ich 

he engaged in a kind of guéri l la war-

fare against the dark forces opposing 

the 300 GeV Programme. As some-

body said at the t ime, quot ing a 

remark an English gênerai made 

about his t roops, ' I don' t know what 

effect they have on the enemy, but 

God they terr i fy me '. 

The hand of Amald i is wr i t large 

over ail CERN and throughout its 

ent ire history. He has occupied nearly 

every important posi t ion in the Organ­

izat ion, f rom Secretary-General to Pré­

sident of the Counci l . Amaldi is now 

leaving the Presidency of the Counci l , 

but not we trust the Scient i f ic Pol icy 

Commit tee. Perhaps he feels this is 

an oppor tune t ime to leave since this 

year, under his Presidency, the 300 

GeV Programme was f inal ly approved 

and nobody worked harder than he 

for th is happy event. We shall cer-

tainly miss him in the CERN Counci l . 

We shall miss his advice, his w isdom 

and above ail his incurable opt imism. 

He tel ls us that he wants to become 

a fuï l- t ime research physicist again. 

Now, as any nuclear physicist wi l l tel l 

you, th is is a far higher posit ion than 

ail the important posts he has so far 

f i l led in the Organizat ion, so he is, 

accord ing to this view, moving on to 

higher th ings. 

We in the laborator ies of CERN 

must, therefore, now say goodbye to 

Amald i in many of his capacit ies ; to 

Président Amald i of the Counci l , to 

Chairman Amald i of the SPC and to 

General Amald i , leader of the ECFA 

guéri l las. At the same t ime, since he 

plans to carry out experiments at 

CERN in the future, we would l ike 

to say we lcome to Professor Edoardo 

Amald i , v is i t ing scient ist f rom Rome, 

and to wish him every success in his 

future career using the CERN expér i ­

mental faci l i t ies, wh ich ne, more than 

anyone else, has brought into being. ' 
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CERN News 
'Adam and Eva' scanning and measurement 

equipment photographed in the course of 

development at CERN. Two units have been 

ordered by Serpukhov and two will go to the 

University of Mons. In the foreground are three 

racks of controls (including the PDP 8/L computer, 

visible top left). The image movement can be 

controlled to an accuracy of 2 \im. The computer 

carefully monitors the opérations, both of the 

apparatus itself (servo-mechanisms, alarms, 

control desk) and of the measuring séquences 

(dialogue with the operator, détection of major 

measurement errors and possible link with a 

larger on-line computer). 

First catch 
your quark 
When a range of higher énergies 

becomes accessible, one of the first 

exper iments to be carr ied out is a 

search for the postulated quark par-

t ic les. The idea of quarks as the 

cons t i t uées of the many part ic les wi th 

wh ich we are fami l iar has proved a 

very frui t ful hypothesis in t ry ing to 

understand the order ly behaviour and 

relat ionships of the known part ic les. 

However, there is no convinc ing évi­

dence that quarks actual ly exist as 

individual entit ies. They should be 

easy to identify s ince they carry a 

f ract ion (one th i rd or two thirds) of the 

normal charge. But not one has been 

unequivocal ly pinned down. 

It is possible that the énergies 

accessible at our accelerators has 

been insuff icient to 1 material ize ' a 

quark. Thus now that the very high 

col l is ion énergies at the CERN Inter-

sect ing Storage Rings are avai lable 

(équivalent to a convent ional acceler-

ator of energy approaching 2000 GeV) 

several teams have mounted quark 

hunts wi th detectors instal led wh ich 

could reveal the elusive part ic le. 

Our reason for returning to this fa­

mil iar subject is that there appears to 

be a widespread rumour that one of 

the teams (the CERN-Munich col labo­

rat ion in intersect ion région 1-4) has 

seen quarks. We wou ld be del ighted 

to conf i rm this rumour but unfortu-

nately it is not true. The team has so 

far shown that less than one in ten 

mi l l ion charged part ic les created at 

small angles in proton-proton co l l i ­

sions at the ISR has f ract ional charge. 

Also a Saclay-Strasbourg team has a 

cross-sect ion l imit for the product ion 

of quarks in the ISR of less than 1 ^b . 

The teams have not yet been publ ished 

and discussion of their results should 

wait unti l they have moved into print. 

Adam and Eva 
for Serpukhov 
The scanning and measuring equip­

ment known as ' Adam and Eva ' (the 

prototype of which was produced in 

1970 — see vol . 10, page 229) was 

discussed wi th Serpukhov f rom its 

init ial design. Serpukhov has been 

interested in it for use wi th the f i lms 

f rom the hydrogen bubble chamber, 

Mirabel le. In October 1971, thèse dis­

cussions led to the signature of a 

contract for two of thèse units. 

The task of bui ld ing the equipment 

was given to two French f i rms: CEFAL 

in Evian for the mechanical , opt ical 

and electro-mechanical components, 

and TITN in Fresnes, for the electro-

nics. Before the final order could be 

p laced, an export l icence had to be 

obtained for the PDP 8/L computer, 

made in the USA. The permit was 

obtained in January 1972 and the two 

units should be dél ivered one in 12 

and one in 15 months f rom now. Ser­

pukhov may possibly order several 

addi t ional units. 

Plans are being made to receive 

technic ians f rom Serpukhov at CERN 

to fami l iar ize them with the equip­

ment. Moreover, the University of 

Mons, in Bëlg ium, which is also inter­

ested in the measurement of Mirabel le 

photographs, has decided to buy two 

Adam and Eva units which have 

already been built by the CERN 

Central and DD workshops. One of 

thèse wi l l very short ly be leaving 

CERN and should be ready to operate 

at Mons in February. 

A considérable number of high 

qual i ty photographs has already been 

taken in Mirabel le, dur ing a run wh ich 

began in October 1971, wi th incident 

protons of 70GeV/c . The exper iments 

to be fed by the r.f. separated beam 

line developped by CERN (see vol . 

CERN 113.1.71 
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Inside the new 'Centre d'Apprentissage'. 

A barrack has been converted to provide 

a range of facilities used in apprenti ce training. 

The apprentices will be together at the Centre 

for eighteen months of their period of training. 

11, page 216) are scheduled to be 
under way dur ing the summer of 1972. 

New home 
for CERN apprentices 
On 9 December a modest ceremony 
was held to inaugurate the ' Centre 
d 'Apprent issage ' at CERN. The cere­
mony brought together the relevant 
people f rom CERN ( including those 
responsible from the Train ing and 
Educat ion Sect ion and the apprent ice 
supervisors), the apprent ices them-
selves and représentatives of the Ge­
neva authori t ies concerned wi th 
apprent ice t ra in ing. The ' Centre d 'Ap­
prentissage ' is a barrack wh ich has 
been special ly converted to provide a 
range of t ra ining faci l i t ies (workshop 
equipment, etc.) and wh ich enables 
the apprent ices to be together for 
a considérable part of their pro­
grammes. 

Apprent ice training began at CERN 
in 1966 (see vol . 7, page 8), fo l lowing 
an init iat ive of the Geneva ' Départe­
ment du Commerce et de l ' Industrie ', 
and a small number of young people 
began tra in ing to become mainly labo­
ratory assistants (physics) or mecha-
nics/electronic ians. After several years 
of expér ience, and in cont inued con­
sultat ion wi th the appropr iate local 
authori t ies, a revision of the t ra in ing 
programmes was carr ied out last year 
wh ich led to the créat ion of the ' Cen­
tre d 'Apprent issage '. 

It is now possible for the apprent ices 
of both catégories mentioned above 
to spend their f irst sixteen months at 
CERN fo l lowing common programmes 
at the Centre where equipment is 
instal led for workshop pract ice, elec-
tr ical and electronic t ra in ing, and 
technical design, supplement ing the 
theoret ical work. The two catégor ies 
then spli t — the laboratory assistants 
do another year and a half cover ing 

such topics as surface treatment, che-
mistry, glass b lowing, spécial work­
shop techniques (work in plastics), 
vacuum techniques, e tc . . as wel l as 
gaining some expér ience of work ing 
in a physics group ; the mechanics/ 
e lectronic ians do another two and a 
half years mainly of pract ical work 
(electronics, etc.). 

At the end of their t raining the 
apprent ices take examinat ions (the 
C. A. P. Suisse) and are then free to 
move into industry or scient i f ic labo-
ratories in Geneva or other Member 
States or to apply for a posit ion at 
CERN itself after possibly several 
years expér ience elsewhere. Though 
on a modest scale, the apprent ice 
scheme is one way of using the wide 
range of expert ise at CERN in the 
t ra in ing of the young people of the 
région. 

PS shutdown 
The annua'l long shutdown of the 
28 GeV proton synchrotron began on 
3 January and is scheduled to con­
t inue unti l 16 February. As usual, the 
t ime is ful ly occup ied wi th repairs and 
al térat ions and there wi l l be no t ime 
to spare. The work to be done in-
c ludes the dismant l ing and reassem-
bl ing of one-third of the machine 
straight sect ions, moving eight mag-
nets, instal l ing a large number of 
hydraul ic l ines and of cables. Our list 
wi l l be l imited to some of the main 
jobs. 

Linac : Since most of the work on 
the l inac concern ing the improvement 
programme was carr ied out dur ing the 
previous shutdown (see vol . 10, page 
348) there are fewer altérations this 
year. They include — instal l ing the 
second part of the new inject ion l ine 
to the PS ; replacing the power supply 
cables for the ampl i f ier f inal stages 
by r igid coaxial l ines in order to im-
prove rel iabi l i ty ; perfect ing a s low 
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beam-chopper between the prein jector 

and tank 1 in order to produce puises 

in the beam (three in 100 M-S) to help 

the distr ibut ion of the beam over the 

four rings of the Booster. 

PS ring : a) For the Booster-PS in­

ject ion line there wi l l be instal lat ion 

of beam transfer components (qua-

drupoles, d ipoles and detectors) and 

in ject ion equipment (septum magnet 

and fast def lector). In addi t ion new 

components for the in ject ion are 

needed in the PS itself (four bump 

magnets, three sect ions of enlarged 

vacuum chamber and a t r igger ing Sys­

tem l inked to the magnet ic f ie ld). Two 

PS magnets have to be rearranged so 

that the transfer line can pass into 

the ring ; 

b) Slow éject ion to the West Hall 

wi l l be added to the exist ing éject ion 

faci l i t ies to provide beams for exper i ­

ments wi th the Oméga spectrometer. 

This requires the instal lat ion in 

straight sect ion 16 of a septum magnet 

for use wi th both types of é ject ion. 

The whole slow éject ion System com­

prises three septa (a 0.1 mm th ick 

electrostat ic septum in sect ion 83, a 

1.5 mm thin septum beam in sect ion 

85 and a 6 mm septum in sect ion 16). 

The beam bump needed to clear the 

f irst two septa, wi l l be given by six 

magnets wh ich are yet to be instal led 

and wh ich wi l l require the vacuum 

tank in four magnets to be w idened ; 

c) The hyperon bubble chamber, 

HYBUC, in the North Hall wi l l be fed 

by a new beam, k16 , wh ich wi l l be 

drawn from an internai target in 

straight sect ion 11. This involves 

moving an accelerat ing cavity and 

changing two magnets so that there is 

room for the beam to leave the 

machine ; 

d) Magnet 6, wh ich has been da-

maged by radiat ion and has been in 

use since July wi th only half its pole-

face windings, is being replaced by 

a new one ; 

e) Fifteen dipoles to manœuvre the 

The first of the new accelerating cavities for 

the PS which will be installée! in straight section 

66 of the ring during the présent shutdown of the 

machine. The cavity will provide a peak r.f. 

voltage of 20 kV which is twice that of the 

previous model. After a test period (during 

which the old cavities will be left untouched so 

that they can be brought back into action if 

needed), the fourteen existing cavities will 

gradually be replaced by ten new ones. 

This progressive replacement will avoid problems 

which might be encountered in replacing the 

cavities en bloc. 

A drawing of the major modifications to the 2 m 

hydrogen bubble chamber during the PS 

shutdown. A re-entrant window (6) is to be 

installed in the vacuum tank (2) to allow the 

superconducting field shield (4) to be positioned 

close to the chamber body (1). The dotted line (7) 

shows the position of the previous window. 

Indicated in addition is the shielding (3), new 

window (5), and a mobile absorber (8) which will 

ensure that particle trajectories stay within the 

chamber volume. The modifications will enable 

the chamber to be used with very low energy 

particles. 
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Installation of the chamber body of the 3.7 m 

hydrogen bubble chamber, BEBC, in its vacuum 

tank just before Christmas. The body, equipped 

with its heat exchangers and two fish-eyes 

which will be used in the first séries of tests, is 

being lowered through the top of the shielding 

which surrounds the chamber. 

CERN 257.12.71 

high energy beam wi l l be instal led. 
Their purpose wi l l be, for example, to 
share the beam between var ious 
targets or between the targets and the 
éject ions ; 

f) The first of the new accelerat ing 

cavit ies, designed part icular ly to cope 

wi th the more intense beams wh ich 

wi l l corne f rom the Booster, wi l l be 

instal led ; 

g) The vacuum tank close to mag­

net 60 wi l l be widened to give im-

proved slow éject ion using the one 

th i rd résonance. 

Expérimental Halls : In the North 
Hall the only change is that concern-
ing the beam feeding the HYBUC 
chamber (it wi l l be moved and short-
ened). In the South Hall the q10 
2.5 GeV/c unseparated beam is being 
converted to a low energy kaon beam 
wi th electrostat ic separators. In the 
East Hall the high energy p4 beam 
is undergoing considérable improve-

ments involving a re-arrangement of 
the b17 beam. No immédiate changes 
are planned for the beams feeding the 
2 m bubble chamber. 

Neutr ino beam-l ine : Since Garga-
melle is to be fed wi th ant iprotons for 
a proton-ant iproton annihi lat ion expe-
riment due to begin when the shut­
down is over, a beam by-passing the 
neutr ino shielding is being instal led. 

Work on the 2 m 
bubble chamber 
In 1972, the 2 m hydrogen bubble 
chamber wi l l be closed down for 
more than four months (January to 
May) for a gênerai overhaul. 

Maintenance opérat ions involve the 
complète dismant l ing of the vacuum 
chamber, the opt ical System, the ex­
pansion System and transfer l ines, 
as wël l as the cleaning of the cham-

ber's Windows. Major altérat ions are : 
modi f icat ions to the vacuum chamber, 
the fitting of a beam absorber, the 
fitting of expandable seals to the 
Windows of the safety vessel, the 
addition of a new flash-unit cooling 
System, and the instal lat ion of a Sys­
tem for measuring the luminosity of 
the f lashes. The altérat ions to the 
vacuum chamber are required in order 
to be able to fit, at a later date, the 
superconduct ing f ie ld shield descr ib-
ed in vo l . 11, page 155. This shield 
has to be f i t ted as near as possible to 
the chamber body to enable low 
energy part ic les to pass through the 
chamber 's magnet ic f ie ld and enter 
the hydrogen. 

In an attempt to improve the de-
f in i t ion of the photographs, a set of 
Windows of better opt ical qual i ty wi l l 
be added to the vacuum and safety 
chambers on the caméra side. The 
Windows of the safety chamber 
(where the température is about 30 K) 
wi l l be protected against leaks by 
spécial pure indium seals combined 
wi th expandable d iaphragms ; thèse 
wi l l reduce mechanical stresses and 
enable the Windows to préserve their 
opt ical ef f ic iency. 

To improve the service-l i fe of the 
f lash units and ensure more con­
sistent l ight ing, the flash discharge 
tubes, wh ich are at présent a i r -cooled, 
wi l l be enclosed in a glass container 
in wh ich demineral ized water wi l l 
c i rculate. As a resuit, the température 
d ist r ibut ion in the tube wi l l be im-
proved. The advantage wi l l be part i ­
cular ly not iceable dur ing mult i -pulsing 
of the chamber. At the same t ime, 
t r ia ls wi l l be made wi th a new System 
for measuring the f lash intensity. If 
the results turn out as expected, the 
System could be used as a basis for 
regulat ing the luminosity in the cham­
ber by means of the control com­
puter. 
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The 2 m chamber wi l l have thus 
been given a face-l i f t to préserve its 
v igour wh ich was very much in évi­
dence last year. 5 250 000 photographs 
were taken (four mi l l ion dur ing double 
puising). This br ings the total number 
of photographs taken since its f irst 
opérat ion in 1965 to 19 328 000. 

Conférence at CERN 
and CERN School 
The First European Conférence on 
Computat ional Physics wi l l be he'ld at 
CERN from 10-14 Apr i l under the t i t le 
T h e Impact of Computers on Physics'. 
The Conférence is organized by the 
Computat ional Physics Group of the 
European Physical Society. 

The major part of the programme 
wi l l be devoted to invited papers 
reviewing the effect of the advent of 
the electronic computer on physics 
research in the past ten to twenty 
years and should help to identify 
those areas of physics where com-
putat ion may become cr i t ical in future 
years. A broad range of appl icat ions 
of computers in pure and appl ied phy­
sics wi l l be covered. Correspondence 
concern ing the Conférence should be 
addressed to — Scient i f ic Conférence 
Secrétariat (Miss D. A. Caton), CERN, 
1211 Geneva 23, Switzer land. 

On 10-23 September the 1972 CERN 
Comput ing and Data Processing 
School wi l l be held at Pert isau in 
Austr ia. Like the f irst School of this 
type, held in 1970 at Varenna in Italy, 
the programme of the 1972 School is 
designed to give the young expér i ­
mental physicist the opportuni ty to 
relate his empir ical use of computers 
to the wider conceptual f rame-work of 
computer science, and to give the 
young computer scientist an oppor tu­
nity to learn something of the wide 

range of computer appl icat ions in high 
energy physics. 

The school is open to high energy 
physicists and computer scient ists 
f rom the CERN Member States or 
Laborator ies closely associated wi th 
CERN. The number of part ic ipants 
wi l l be l imited to about 75 and 
appl icat ion forms wi l l be avai lable 
short ly. Correspondence concerning 
the School should be addressed to 

— Scient i f ic Conférence Secrétariat 
(Miss D. A. Caton), CERN, 1211 Ge­
neva 23, Switzer land. 

One of the BEBC protection resistors whose 

purpose is to dissipate the energy (up to 750 MJ) 

stored in the superconducting magnet of the 

bubble chamber should any fault develop which 

sends the superconductor 'normal'. The resistors 

are now installed in the power supply circuit 

of the magnet. 

CERN 494.10.71 

11 



Around the Laboratories 

DUBNA 
Accélération of xénon 
ions 
A beam of xénon ions has been 

accelerated to an energy of about 

900 MeV at the Joint Institute for 

Nuclear Research, DUBNA, by means 

of two cyclotrons l inked together in 

a tandem System. 

The ions were accelerated in se­

veral stages. In the first, ions wi th a 

relatively low charge (8 or 9 t imes 

ionized), obtained f rom an arc-type 

ion source, were accelerated in a 

cyc lot ron wi th a pôle d iameter of 

310 cm, operat ing in the th i rd har­

monie mode, up to an energy of about 

1 MeV/nucleon. The beam of ions was 

then extracted and sent along a 70 m 

beam-l ine to be injected into an iso-

chronous cyc lot ron wi th a pôle 

diameter of 200 cm. Inside this cyc lo­

t ron was a 0.5 ^m aluminium foi l to 

str ip more électrons f rom the xénon 

ions. After passing through the fo i l , 

the ions acquired a charge of 27 to 

30 (depending on their energy) and 

were subsequent ly accelerated up to 

fuiI energy. The ion beam intensity 

was 3 X 10 9 par t ic les/second for 

Xe+H and 2 X 10 8 par t ic les/second 

for Xe | 3

3 ° . Work is in progress to 

increase thèse intensif ies. 

In the f irst physics exper iments, 

measurements were made of gamma-

act iv i ty of the products of nuclear 

react ions occurr ing in the interact ion 

of the accelerated xénon ions wi th 

nuclei of various éléments. The radio­

act ive isotopes produced in react ions 

dur ing i rradiat ion of a magnésium 

target were ident i f ied by measur ing 

the gamma-transi t ion energy and half-

l ife. It was shown that, when acceler­

ated xénon ions interact wi th nuclei of 

heavy éléments, such as tanta lum, bis­

muth or uranium, the cross-sect ions 

of the transfer react ions of one or 

several nucléons substantial ly exceed 

the cross-sect ions of similar react ions 

wi th much l ighter accelerated ions. 

A programme of exper iments is 

being developed in which use is made 

of radiochemical and spectrometr ic 

methods of isotope séparat ion. This 

programme has three aims : 1) the 

synthesis of superheavy éléments in 

the range of the theoret ical ly pre-

d ic ted island of stabi l i ty (éléments of 

atomic number Z = 110 to 116) ; 2) 

Part of the beam transport System which conveys 

xénon ions from one cyclotron to another 

in the tandem arrangement used to accelerate 

heavy ions at Dubna. 

(Photo Dubna) 

the synthesis of new neutron-r ich 

isotopes of t ransuranic éléments such 

as Cal i fornium-255 and Cal i forn ium-

256 ; 3) the synthesis and study of the 

character is t ics of neutron-r ich iso­

topes far away f rom the région of 

beta stabi l i ty over a wide range of 

nuclear masses. 

At the présent t ime, pr ior i ty is being 

given to the f irst of thèse three aims. 

More detai led informat ion on the sub­

ject of the synthesis of new éléments 

12 



Late news : In the last week of 
January beams were accelerated to 
transition energy in the Main Ring. 

and isotopes wi th the use of beams 

of very heavy ions such as xénon, 

was given by G. N. Flerov in a talk 

at CERN in September of last year. 

BATAVIA * 
Commissionning 
progress 
A detai led review of progress in 

br inging the 200-500 GeV accelerator 

into act ion at the National Accelerator 

Laboratory, Batavia, was given in 

December in a letter f rom R. R. Wi l -

son, Director of the Laboratory, to 

the NAL Users Organizat ion. Since 

the commissioning of the machine at 

Batavia is of great interest in the high 

energy physics wor ld and since it 

is three months since a report on this 

subject appeared in CERN COURIER, 

we reproduce here some informat ion 

largely based on the letter. 

The 200 MeV linac has accelerated 

a beam of 100 mA, wel l above its 

design intensity, and, though rel iabi l i ty 

can sti l l be improved, it is feeding the 

8 GeV Booster wi th an ef f ic iency of 

better than 90 %. The Booster is 

designed to feed the Main Ring in 

turn wi th twelve puises, each 2 fxs long 

and containing about 4 X 10 1 2 pro­

tons, in 0.8 s (i.e. operat ing at a f re-

quency of 15 Hz). This intensity 

requires four turn in ject ion f rom the 

l inac and this in ject ion System has 

been successful ly tested. However, 

dur ing commiss ion ing, one turn in­

ject ion is used and a beam of 10 1 1 

protons per puise is being accelerated 

in the Booster. Four turn in ject ion, 

better tuning of the beam-transfer line 

f rom the l inac, and better a l ignment 

and tuning of the Booster magnet 

System should give the design puise 

intensity. 

The Booster problems centre on the 

r.f. accelerat ing System. There were 

f laws (insulation pierced by steel 

slivers) in the rather compl icated 

biasing coi ls of the ferr i te tuners and 

the units have had to be rebuilt. There 

are also mechanical t roubles such as 

water leaks wh ich are sti l l to be sorted 

out. Sixteen cavit ies were scheduled 

to be instal led wi th fourteen of them 

providing the necessary accelerat ing 

vol tage per turn to achieve 8 GeV in 

0.06 s. At présent ail sixteen are need-

ed to accelerate to 8 GeV and the 

peak energy has therefore been 

temporar i ly lowered to 7.2 GeV so that 

two cavit ies can remain on standby. 

Improvement of the performance of 

the r.f. ampl i f ier is being worked on at 

an independent test stand in the 

Booster gallery. Two addi t ional ca­

vit ies have been ordered also to be 

instal led in the ring if improvements 

to the présent System do not bear 

fruit. 

A l though the Booster magnet is 

pulsed at 15 Hz, the r.f. is run at 

1 Hz at présent since one puise per 

second is ail the Main Ring can yet 

take. This also keeps the radio-

act ivi ty down. There is no operat ing 

expér ience of feeding twelve puises 

in 0.8 s and, before this can be tested, 

the power transformers of the rect i f ier 

for the r.f. ampl i f ier has to be brought 

to design spéci f icat ion. The secondary 

coi l moved sl ight ly when the protec-

tive crowbar circui t f i red, leading to 

insulat ion fai lure. Temporar i ly, a 

resistor in séries is l imit ing the coi l 

movement but the resistors cannot be 

operated at more than 1 Hz (they are 

therefore being replaced by a water-

cooled version). The transformers are 

being rebuil t wi th properly braced 

secondary coi ls and others have been 

ordered as s pares. 

The main stumbl ing block to opér­

at ion of the accelerator is the per­

formance of the Main Ring magnets. 

As reported in the October issue of 

last year, condensat ion f rom hot 

humid air in the cold machine tunnel 

soaked the magnets and revealed 

insulat ion defects. The normal peak 

vol tage to ground for f ield levels 

équivalent to 200 GeV is about 250 V 

and the magnets were checked at 

2.5 kV before instal lat ion. Single mag­

nets, magnets in the prototype tunnel 

and magnets in the first completed 

sixth of the r ing, ail performed satis-

factor i ly up to high f ield levels. The 

magnets were not, however, tested 

after being submerged in water and it 

was water wh ich found the faults. 

Sixty magnets were lost due to spark 

breakdown and many others revealed 

low résistance to ground. 

The problem is being tackled by 

warming and drying out the tunnel 

wi th mobi le ai r -condi t ioners and hea-

ters aiready instal led in the venti­
lat ion System. But, more important ly, it 

is necessary to completely dry out 

magnets by removing them from the 

ring and baking at 90° C under vacuum 
for many hours. This usually restores 

the résistance to ground and the 

magnet is then vacuum impregnated 

to f i l l in the cracks before being fed 

back to the Main Ring. A total of 
275 magnets have been recycled and 

the Main Ring magnet System now 

regular ly holds off 700 V (and some 
parts 1 kV). Recycl ing wi l l cont inue 

unti'l design spéci f icat ions have been 

achieved. 

The magnet power suppl ies have 

t roubles due to imprécise computer 

contro l led t iming of the thyr istors 

giving vol tage spikes. This has been 

temporar i ly brought under control by 

running suppl ies in parallel rather 

than séries and instal l ing voltage and 

current cutouts. The Main Ring has 

since been pulsed up to f ield levels 

corresponding to 120 GeV using only 

thir ty of the sixty power suppl ies and 

no magnets have fai led due to spark 

breakdown under thèse condi t ions. 

Obstacles in the Main Ring vacuum 

chamber are a possible cause of 
decay of the intensity of a coast ing 

beam and a pneumatical ly dr iven 
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device has been developed to sweep 

the chamber. There has been one 

complète pass around the ring (over 

6 km of vacuum tube) wh ich y ie lded 

débr is including slivers of th in steel 

wh ich can f ind their way into the tube 

when a magnet is eut out of the r ing. 

More sweeping of the chamber may 

be needed. 

A more récent report indicates that 

the strong sextupole component in the 

rémanent f ield of the bending mag­

nets, may be the source of the 

t rouble. Besides ampl i fy ing the c losed 

orbi t d istor t ion, and therefore reduc-

ing the available aperture, it causes 

beam blow-up. Extra correct ion sex-

tupoles are now being instal led to try 

to cancel out this effect. 

There has been a survey of magnet 

posit ions and the tunnel now seems 

stable. The focusing magnets have ail 

been precisely al igned and the same 

procédure is under way for the bend­

ing magnets so as to ensure that the 

closed orbi t wi l l cont inue to be con-

tained in the magnet aperture at high 

f ield levels. 

There are suff icient r.f. cavit ies in 

opérat ion to provide 50 GeV/s accélér­

at ion. The components of the éjec­

t ion Systems have been temporar i ly 

removed and wi l l be reinstal led when 

accélérat ion to high énergies has 

been mastered. Beam-transport to 

the Neutr ino Laboratory has been 

successful ly tested and development 

of that expér imental area is wel l ad-

vanced. (Opération of the 30 inch 

bubble chamber is reported on page 

16.) However, development of the 

Proton Laboratory and the Meson 

Laboratory has been suspended to 

throw more effort onto the commis­

sioning of the accelerator. The aim 

now is to try to beat the or iginal f ive 

year schedule and to have a high 

energy beam before 1 July 1972. 

The huge lie! of the vacuum tank of the TRIUMF 

cyclotron (being built on the campus of British 

Columbia University, Vancouver, Canada) being 

turned for its final cleaning. The triangular 

projections are the supports on which the lid 

rests on the floor. The pips, which are 

Jiberally sprinkled over the surface, take the tie 

rods coming from the support structure to 

prevent the vacuum tank collapsing under 

atmospheric pressure (a load of about 2700 tons) 

when it is pumped out. 

(Photo TRIUMF) 

Professor Wi lson concluded his 

letter to the Users wi th the fo l lowing 

statement : ' The group of physicists, 

engineers and technic ians at NAL, 

a l though not large, is knowledgeable, 

is hard work ing , is utterly determined. 

They have designed and built the 

accelerator in a remarkably short 

t ime. I am serenely conf ident in their 

abi l i ty to br ing it into opérat ion. It 

wi l l be a f ine accelerator and you wi l l 

make beauti ful physics wi th it '. 

KARLSRUHE 
New refrigerator and 
cryostat 
The first of two new hélium refriger-

ators (ordered for large-scale exper i ­

ments of the superconduct ing linear 

accelerator and r.f. separator pro-

jects, and also for pulsed magnet 

development) has been successful ly 

tested and has given several thousand 

hours of opérat ion at the Institut fur 

Exper imentel le Kernphysik, Karlsruhe. 

The refr igerator was built by Linde 

AG, Munich. It has a capaci ty of more 

than 355 W at 1.8 K or, a l te rnat ive^ , 

about 400 W at 4.4 K (the équivalent 

of 110 l/h l iquéfact ion rate). Simulta-

neous réfr igérat ion (or l iquéfaction) at 

the two température ranges is pos­

sible wi th in the l imit of 400 W ca­

pacity. The plant is thus rather f lexible 

for use wi th dif férent experiments and 

for l iquid hél ium product ion for the 

laborator ies. The cool -down t ime is 8 

to 10 h ; it works wi thout l iquid nitro-

gen precool ing. With 355 W at 1.8 K 

opérat ion the power consumpt ion is 

about 720 kW, wh ich gives an overa'll 

ef f ic iency of 8.2 % of the carnot 

ef f ic iency. 

The pr inc ip le of a usual 4.4 K 

Claude-process, wi th two oïl lubr i -

cated expansion turbines in séries, is 

modi f ied for réfr igérat ion below at­

mospher ic pressure by an addi t ional 

pump loop for the low pressure 
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The 4 m long cryostat intended for a 

superconducting r.f. separator being developed 

at Karlsruhe for use at CERN. Successful tests 

on the cryostat and on new réfrigération plant 

were successfully carried out towards the end of 

last year. Vacuum insulated hélium Unes can be 

seen going off to the refrigerator. 

(Photo Karlsruhe) 

hél ium. For the 1.8 K exper iments a 

set of eight Roots pumps reduces the 

vapour pressure of the hél ium bath in 

the cryostat to 12.5 torr by pumping 

the hél ium through the heat exchan-

gers to the suct ion side of the com-

pressor. The design of the low 

pressure exchanger was a major pro-

blem because of the lack of data 

for hél ium under thèse condi t ions. 

Another problem for long term opér­

at ion was to avoid oil and air con­

taminat ion of the hél ium gas ; this 

is done by using a dry compressor 

and oil free compression. 

Up to now, two dif férent exper i ­

ments have used the plant. First, a 

copper d ipole model of a super­

conduct ing bending magnet, 1 m long, 

was operated at 4.4 K to measure the 

heat transfer in the coolant passages. 

For forced cool ing of the co i l , the 

fu'll capaci ty of 400 W has been uti l iz-

ed for d.c. and pulsed opérat ion. 

Another expérimental run was made 

wi th the first 4 m cryostat for the r.f. 

part ic le separator under development 

at Karlsruhe for use at CERN. A fu l l -

scale niobium def lector can be tested 

at 1.8 K wi th this cryostat wh ich has 

been developed in coopérat ion wi th 

Linde AG. Connected to two 10 m long 

vacuum-insulated fines, the cryostat 

has been cooled down to 1.8 K and 

f i l led wi th superf lu id hél ium. Using a 

heater to simulate r.f. losses in a 

superconduct ing structure, an effect­

ive heat dissipat ion of 355 W under 

steady-state condi t ions has been 

measured.The pressure, corresponding 

to the température, could be con-

tro l led wi th in 0.1 torr, (équivalent to 

better than 5 X 10" 3° K). The réfr igér­

at ion capaci ty at the output of the 

refr igerator has been est imated to be 

in the range of 370 W. After the satis-

factory opérat ion of the réfr igérat ion 

c i rcui t , the cryogénie equipment is 

being brought into act ion for the first 

test run of the r.f. def lector structure 

at high power levels. 

RUTHERFORD 
Physics with track 
sensitive target 
The t rack sensit ive target faci l i ty 

wh ich we descr ibed last month (page 

357) fo l lowing its successful opér­

at ion in the 1.5 m chamber at the 

Rutherford Laboratory, combines the 

advantages of the hydrogen and heavy 

l iquid chambers. Beam part ic le inter­

act ions occur in a target région of 

pure hydrogen so that the advantages 

of interact ion with a free proton and 

simple product ion kinematics are 

preserved. It is surrounded by heavy 

l iquid (neon-hydrogen mixture) wh ich 

provides eff icient conversion of gam­

ma rays, ar ising from J t ° , *n°, 2 ° de-

cays, into électron-posi tron pairs. Thus 

one of the pr incip le disadvantages of 

the hydrogen/deuter ium bubble cham­

ber — the inabil i ty to study f inal states 

wi th more than one neutral part ic le — 

is overcome. 

The neon-hydrogen mixture is also 

an excel lent électron detector be­

cause of the character ist ic brems-

strahlung energy loss of électrons in 

the high Z médium. The System can 

therefore be used to recognize and, 

because of the hydrogen product ion 

kinematics, to reconstruct beta decay 

events. Finally, the range of stopping 

part ic les in the heavy l iquid al lows 

accurate momentum measurements. 

Good mass resolut ion in missing mass 

exper iments can be obtained outside 

the Jacobian peak région with the 

addi t ional advantage that the decay 

products are detected. 

The physics programme using the 

t rack sensit ive target wi l l begin wi th 

a study of 4 G e V / c ? t + p interact ions of 

wh ich one was shown in the pho-

tograph in the last issue. Part icularly 

interest ing channels are : 

1) J t + p - > A + + j t + j t ~ j t ° where the H meson 

was or ig inal ly reported in the QX° 

combinat ion at 960 MeV and later d is-

credi ted because of possible con­

fusion wi th the r ) - ^ e y decay. The 

observat ion of one or two gammas 

associated wi th the H peak should 

clar i fy this s i tuat ion. 

2) The study of the Jt° K° system in 

j t + p - ^ A + + j t ° j t ° . For this study a neon-

hydrogen mixture wi th about 80 mo-

lecular % of neon, corresponding to 

a radiat ion length of 35 cm, wi l l be 

required to improve the three or four 

gamma détect ion eff iciency. 

3) The study of the A2 mass spec-

trum in ^ p ^ p A * where the range 

of the recoi l proton is measured. 

Opérat ion wi th deuter ium in the 

target and about 93 molecular % neon 

in the chamber (radiat ion length 

29 cm) wi l l be at tempted dur ing 1972. 

An exper iment has been proposed by 

an Oxford group to study J t + d - > p p s j T ° j t 0 

at 2 .3GeV/c to further investigate the 

n° J t ° system. 
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A University Col lège London group 

has proposed a study of K"p inter­

act ions in the energy range 0-900 

MeV/c to separate the A ° < 2 ° ^ ° , 

A ° j t ° j T 0 channels and this is coupled 

wi th a possible study by a Rutherford 

group of s igma minus beta decay f rom 

polar ized 2 _ produced via the S-

channel (about 400 MeV K - ) and f rom 

2 " at rest. Thèse exper iments re-

qui red a new low energy beam-l ine 

wh ich is under considérat ion. The K9 

beam now feeding the chamber can 

del iver K" in the range 1.8-2.8 GeV/c, 

K + 1 .7 -2 .9GeV/c , p 1.9 - 2.6 GeV/c, 

J t + and n~ 0.8 - 4.5 GeV/c, p up to 

7 GeV/c. 

European groups are we lcome to 

make use of this faci l i ty wh ich has 

been developed as a Rutherford/CERN 

col laborat ion. In the coming years it 

is hoped that t rack sensit ive targets 

wi l l operate in the 3.7 m chamber, 

BEBC, at CERN. The study of high 

energy hadron interact ions where 

mult i -neutral f inal states account for 

a large f ract ion of the total cross-

sect ion (about 80 % at 100 GeV/c) wi l l 

c learly benefit f rom an eff icient 

gamma détect ion system. 

BATAVIA 
30 inch chamber in 
opération 
The 30 inch hydrogen bubble chamber 

or ig inal ly constructed at MURA has 

been reassembled at Batavia and was 

brought into opérat ion again in No-

vember. 

For a comparat ively small chamber, 

the 30 inch has had a newsworthy life. 

It f irst operated at the Argonne Zéro 

Gradient Synchrotron in Apr i l 1964. 

Major features are a very high préc i ­

sion opt ical system and high magnet ic 

f ield (3.2 T). Its mult iple pulsing ca-

pabi l i t ies were used in 1966 when two 

pictures were taken per ZGS cycle. 

Most of the members of the Argonne group 

responsible for the 30 inch hydrogen bubble 

chamber pose next to their baby after it had 

been brought back into opération at Batavia 

in November. 

Beiow is one of the first pictures from the 

chamber working in its new home ; it records 

a cosmic ray track. A long séries of experiments 

are already lined up for the chamber when the 

accelerator provides its high energy beams, 

some of them involving "hybrid opération in 

conjunction with counters and spark chambers. 

By November 1968 this had been ex-

tended to f ive pictures per cycle. In 

August 1968 the ten mil l ionth picture 

f rom the chamber was c locked up. 

The fo l lowing year after some mo­

di f icat ions it was used for an exper i -

ment by a Wisconsin team in a 

' hybr id ' arrangement wi th counters 

and spark chambers. It could be used 

in ei ther t r iggered or tagged mode. 

When the t ime came in Apr i l 1971 

to t ransplant the chamber to Batavia 

it had taken almost 14 mi l l ion pictures 

for over 50 exper iments. 

Ai l thèse propert ies are now avai-

lable for use wi th very high energy 

beams f rom the 200/500 GeV accelera­

tor at Batavia. Argonne has been res­

ponsible for the speedy reassembly 

and wi l l operate the chamber dur ing 

the first year of experiments. 

Eight exper iments (each col lect ing 

50 thousand pictures) are scheduled 

wi th the chamber operat ing as the 

sole detector in a séries of surveys of 

interact ions wi th proton and posit ive 

and négative pion beams at the newly 

accessib le high énergies. (The teams 

wi l l inc lude scient ists f rom Argonne, 

Batavia, Berkeley, Brookhaven, Cal i -

fornia, CERN, Davis, Michigan and 

Rochester.) 

The chamber wi l l then be incorpo-

rated in a hybr id set-up wi th w ide-

gap opt ical spark chambers for a 

systematic study (involving 450 000 

pictures) of multipartic' le interact ions. 

This exper iment wi l l be an Argonne, 

lowa, Mary land, Michigan col labo­

ration wi th part ic ipat ion f rom Duke, 

Notre Dame, Purdue, Toronto and Wis­

consin. Fol lowing that another, more 

sophist icated, hybr id set-up using 

mul t iwi re proport ional chambers may 

be developed (a feasibi l i ty study is 

planned). 
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Reti rement of Prof essors 
Kowarski and Preiswerk 
At the close of the December Council Session, 

the retirement of two of CERN's founder members 

(Professor Lew Kowarski on 1 March and Professor 

Peter Preiswerk on 1 February) was marked 

by tributes from Professor Edoardo Amaldi. 

Professor Kowarski 

Professor Kowarski was born in S t -

Petersburg (now Leningrad). In 1923, 

he began his studies in Belg ium and 

cont inued them in France where he 

qual i f ied as a chemical engineer in 

1928 at the University of Lyon. For the 

next nine years he was technical 

secretary and then design engineer 

in an industr ial f i rm ' Le Tube d 'Acier ' 

and at the same t ime d id research 

in b iochemistry at a hospital labo­

ratory, in molecular physics (for wh ich 

he received a doctorat ès sciences 

under Prof. Jean Perrin) and f inal ly 

in nuclear physics (under Prof. Jol iot 

at the Laboratoire Curie). 

In 1937 Jol iot moved to Col lège de 

France and Kowarski received an 

appointment there half- t ime as Jol iot 's 

Personal secretary and half- t ime as 

a research worker. In 1939, together 

wi th H. von Halban and Jol iot he 

per formed the crucia l exper iments 

wh ich proved that neutrons were 

emit ted in the f ission of uranium. Six 

months later, they produced the f irst 

proven nuclear chain react ion. 

When war broke out, Halban and 

Kowarski took the wor ld 's ent ire stock 

of heavy water (which they had re­

ceived f rom Norway for their exper i ­

ments) and their important expér i ­

mental records to England. Cont inuing 

their research at Cambr idge Univer­

si ty they produced the f irst strong 

évidence of the feasibi l i ty of a con-

t ro l led nuclear reactor. Four years 

later, when the f irst nuclear reactor 

outs ide the USA was started in Ca­

nada, Professor Kowarski was in 

charge of design and construct ion. 

After the complet ion of th is task 

in iate 1945, he returned to France 

to become Director of the scient i f ic 

services of the Commissar iat à l'Ener­

gie atomique where, among other 

dut ies, he was in charge of bui ld ing 

the f irst two French reactors — Zoe 

and EL 2. He was advisor to the 

French délégat ion to the United Na­

t ions Commission on the control of 

atomic energy. When the idea of 

CERN germinated, Professor Kowar­

ski was a party to the f irst informai 

development of the Organizat ion. He 

was chosen as Director of the Labora­

tory Group in 1952 responsible for 

p lanning the site, f irst bui ld ings, admi ­

nistrative methods, l ibraries, instru­

mentat ion, etc. In 1954 when the 

permanent Organizat ion came into 

being, he moved to Geneva as Di­

rector of the Scient i f ic and Technica l 

Services Division and supervised the 

launching and early years of opér­

at ion of such activit ies as workshops, 

é lectronics, t rack chambers, cryogé­

nies, health physics, documentat ion, 

computers and data processing. 

In 1960, the Data Handl ing Division 

was formed wi th Prof. Kowarski as 

Leader, to cope part icular ly wi th the 

growing use of computers and of 

automatic devices for scanning and 

measuring bubble chamber and spark 

chamber f i lm. (One of thèse devices, 

' Luciole ', was init iated by Professor 

Kowarski himself and he has also been 

involved in the concept ion and deve­

lopment of the Hough-Powell Device.) 

He has had a spécial posit ion super-

vising the long-term development of 

data-processing in high energy phy­

sics and the closely rélated problems 

of communicat ion and col laborat ion 

between central Laboratories such as 

CERN and outside groups, As the 

Chairman of CERN's Library Com-

mittee he also took part in the éla­

borat ion of documentat ion pol ic ies. 

Among other activit ies, he has 

remained interested in nuclear affairs 

as scient i f ic adviser to ENEA (Euro-

pean Nuclear Energy Agency) where he 

played a large part in launching 

common enterprises ( including the 

Dragon reactor project) and other 

act ivi t ies of this organizat ion. In 1964, 

he was awarded the ' Off icier de la 

Légion d 'Honneur ' and in 1968 he 

1. Professor Kowarski. 

2. Professor Preiswerk. 



was one of the récipients of a c i tat ion 

and prize, awarded by the US Atomic 

Energy Commission. 

Professor Kowarski has been teach-

ing for several months each year, 

f irst at Purdue University and later at 

the University of Texas. He is now 

giv ing lectures at the Institut Univer­

si taire d'Etudes Européennes. 

Professor Preiswerk 

Professor Preiswerk was born at 

Basle, Switzer land, in 1907. He went 

to the University there and to the Uni­

versity of Berl in, where he heard lec­

tures f rom many of the great physi-

cists, such as Nernst, Planck, von 

Laue, Schrôdinger and Bothe, who 

were there. He returned to Basle and 

received his Doctorate in 1933. 

The fo l lowing year, he moved to 

the laboratory of Madame Pierre 

Curie, and became a col laborator of 

Frédéric and Irène Jol iot , who had 

just d iscovered art i f ic ial radioact iv i ty. 

He worked later wi th H.V. Halban on 

slow neutron physics. Among the pa-

pers they publ ished was one wh ich 

reported that neutrons reach thermal 

equi l ibr ium in hydrogenoussubstances, 

and another that neutron résonance 

absorpt ion is dépendent on the velo-

city of the neutrons. This research 

later became signif icant i n ' t h e f ield 

of the appl icat ion of nuclear power. 

At the end of 1936, Professor Preis­

werk returned to Switzer land, to 

the Eidgenôssische Technische Hoch-

schule (ETH) in Zur ich, to bui ld one of 

the first cyclotrons to be constructed 

in Europe, and later he publ ished a 

great number of papers on nuclear 

spectroscopy. He lectured at the ETH 

on Expérimental Physics f rom 1946, 

and became Professor in 1950. 

In December 1950, he was présent 

at the meeting of the Commission of 

Scient i f ic Coopérat ion of the European 

Cultural Centre, when the créat ion of 

a European high energy physics Labo­

ratory was discussed. At this meet ing, 

he suggested two possible sites for 

the Laboratory — one near Geneva 

(in the French Free Zone), and one 

in Alsace near Basle, giving préfé­

rence to the first. Professor Preiswerk 

then played an important rôle in br ing-

ing this Laboratory into reality. He 

was one of the handful of experts, 

who were cal led together by Pro­

fessor Auger in 1951, to coordinate 

the th ink ing of scientists in the inte-

rested European countr ies and to f ix 

the aims and nature of the organi -

zat ion. 

With the sett ing up of the intérim 

organisat ion of CERN he became De-

puty Leader of the Laboratory Group 

wi th a Planning Off ice in Zur ich, and 

a member of the Executive Group. 

From 1954, he was Director of the 

Site and Bui ld ings Division, responsi-

ble for the planning and instal lat ion 

of the site and the construct ion of the 

bui ld ings to house the synchro-cyclo-

t ron, the proton-synchrotron and the 

laborator ies. When the first construc­

t ion per iod was over he moved to the 

Synchro-cyc lot ron Division in 1958 

and in 1961 became Leader of the 

Nuclear Physics Division until 1971. 

Professor Preiswerk is a member 

of the European Physical Society 

where he is Chairman of the High 

Energy and Part icle Physics Division 

and on the Conférence Committee. 

To both thèse scientists, who have 

given a large part of their lives, 

énergies and talents to their work for 

CERN, we wish many year s of fuit 

and satisfying activity in their 

well earned retirement. 
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seconds mâke10,000 hours. 
In nuclear physics you need absolute accuracy and 
long-term reliability from your electronic tubes. Espe-
cially thyratrons. EEV thyratrons can be fired with 
nano-second précision, with répétition rates of up to 50 
kHz due to very rapid deionisation characteristics. 
Long life -10,000 hours can be achieved- enables EEV 
ceramic thyratrons to be bolted into the circuit as with 
passive components. 

EEV thyratrons meet the demands of major nuclear 
physics applications : 

In linear accelerators they can withstand peak in­
verse voltages up to 20 kV following a puise, and they 
give trouble-free opération in oil-filled equipment. 

In particle accelerator work missed puises are.rare. 
Annular current-flow means rapid peak-current 

switching, too, without risk of arc extinction. 
In spark chambers EEV thyratrons will eliminate 

spurious firing, and jitter can be kept as low as 1 ns. 
The CXI 154 for example opérâtes over a wide range 
of H.T. voltages at currents up to 10 kA without signi-
ficant change in characteristics, so drive units can be 
used with différent chambers - and the low trigger 
voltage means that simple firing circuits are possible. 

So, whether you're concerned about nano-seconds 
or thousands of hours, specify EEV thyratrons. And 
remember that EEV also make ignitrons, photo tubes, 
storage tubes, image intensifiers, vacuum capacitors, 
spark gaps, RF tubes (like tétrodes for driving RF 
separators) and magnetrons especially J® 
for linear accelerators. Sendfor détails. *Sr 

EEVknowhow. 

feuerverzinkt 

groBe Tragfâhigkeit 

schnelle Montage 

Baukastensystem 

R I E T H & C 0 
Fabrik fur Eisenkonstruktîônen -
Kirchheim-Teck Tel. 6451 
Fernschr. 0 7 2 6 7 8 81 
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Résistive loads 
For testing amplifiers, oscillators, 

transmitters up to 2000kW 

Dummy load 600 kW, 50 ohms 

Brown Boveri résistive dummy loads are available in standard rat ings of 

600 kW 
1000 kW 
2000 kW 

with impédances of 50, 120 and 150 ohms unbalanced and 300 ohms ba lanced* 

Thèse impédances remain pract ical ly constant over a very wide f requency range 
so that the standing wave ratio f rom 30 Hz to 30 MHz is below 1:1.1 and between 
30 MHz and 250 MHz does not exceed 1:1.5 

Whenever h igh-power dissipative résistance loads are required, specify 

BBC Brown, Boveri & Company Ltd., 5401 Baden/Switzerland 

BROWN BOVERI 

* Other impédances available on spécial order 
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Spiral Reader Saab, sériai no. 3 delivered in June 1971. A powerful scientific tool 
in the CDC 6600 environment at Saclay. 
Ask their Dr. D. Revel about it and then contact us: Saab-Scania, Industrial Systems 
Division, Fack, S-550 02 Jônkôping 2, Sweden, Tel+46 36 11 9780 





• N E T 

Un groupe de niveau européen 
dans 
la prestation de services 
N e t t o y a g e indus t r i e l 

N e t t o y a g e d ' a t e l i e r s , b u r e a u x , l a b o r a t o i r e s , c l i n i q u e s 

H y g i è n e , d é s i n f e c t i o n , d é s i n s e c t i s a t i o n , d é r a t i s a t i o n 

P r e s t a t i o n s d e m a i n - d ' œ u v r e 

M a n u t e n t i o n s . 

Office nouveau du nettoyage ON ET 
13- MARSEILLE 
75 - PARIS 
74-ANNECY 
01 -SAINT-GENIS 

26, bd Ferdinand-de-Lesseps - Ille 
4 et 6, rue du Buisson - Saint-Louis 
6, avenue de Mandallaz 
Route de Genève 

tél. (91) 50 22 50 
Xe tél. (1) 20815 57 

tél. (50) 45 46 41 
tél. (50) 41 12 07 

Fournisseur du CERN à Genève, du CEA à Marcoule, Pierrelatte, La Hague, 
du CEN à Grenoble, de l'OMS et de l'ONU à Genève. 

INTERRUPTEUR A LAMELLE 
A RUUTUN POUSSOIR 
Contact parfait en moins d'une milliseconde. 
Se monte séparément ou en disposition multiple. 
Les claviers "Keyboard" peuvent avoir n'importe 
quel nombre de touches. Les montages incorporés 
ont un système de code "diode -matrix" avec circuit 
intégré qui donne la suite logique de deux touches, 
"strobe", etc. 
EXISTE EN VERSION "CHANGE OVER" REF 2RB1. 
LES TYPES 1RB1 ET 2RB1 SONT LIVRABLES 
AVEC VOYANT LUMINEUX. 

Télévision Industrielle SA 
Avenue des Communes-Réunies 78 
1212 Grand-Lancy 
Tél. 43 7140 

STEPHEN 

QUARTZ FIBRE POCKET DOSIMETER 
the unfailingly reliable radiation measuring instrument. 

Recharging is effected easily and quickly with the 

STEPHEN BENCH TYPE CHARGING UNIT 
Robust and practical, it is energised by a U2 (1.5 V) 

flashlamp battery. Will charge ail standard quartz fibre 
pocket dosimeters. 

Ask for literature 

R.A. STEPHEN & CO. LTD., 
MILES ROAD, MITCHAM CR4 3YP ENGLAND 
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New: Connectors crimpt in sizes 0 0 - 0 - 1 

Our production programme 
Connectors, unipole (1-S-150A) 
Connectors, coaxial (50 - 60 - 75 -100 D) 
Connectors, biaxial and triaxal 
Connectors, high voltage ( 2 - 5 - 8 - 1 0 - 1 5 - 30 KV.DC) 
Connectors, multi-coaxial, multiple contacts, 
multiple high voltage 

Connectors, combined, high and low voltage 
Connectors, combined, coaxial and signal 
Connectors, combined spécial 
Connectors, for thermo-couples 
Adaptors to connectors type : B N C - U H F - C - N -
CONHEX- PET - Suhner- G. Radio, etc. 

Electrotechnique - Tel . (021)711341 - Télex 24683 -1110 Morges - (Switzerland) 



C U R R E N T U N I T L I S T 
Paral lel I n p u t / O u t p u t 

7014-1 Parallel Input Register 
7016-1 Driver 
7017-1 Parallel Input Gâte 
7018-1 Parallel Input Gâte 
7054-3 Parallel Output Register 
7059-1 Parallel Input Gâte 
7060-1 Parallel Input Gâte 
9002 Driver 
9013 Driver (and Parallel 

Input Gâte) 
9017 Driver (and Parallel 

Input Gâte) 
021 Pattern Unit 
022 Parameter Unit 

Séria i I n p u t / O u t p u t 

7039-1 Preset Count ing Register 
7040-1 Dual Count ing Register 

(BCD) 
7070-1 Count ing Register 
0 0 3 - 4 Microscaler (Quad Scaler) 
002 Miniscaler (Dual Scaler) 
9015 Quad 7 5 M H z Scaler 
9021 Quad B.C.D. Scaler 

Spéc i f ie Device I n p u t / O u t p u t 

7043-1 Teletypewriter Driver 
7045-1 Delayed Puise Generator 
7057-1 B.S. Interface Reader 
7058-1 B.S. Interface Driver 
7061-1 Teletypewriter 

Input /Output 
7064-1 Peripheral Reader 

(Paper tape reader etc.) 
7065-1 Peripheral Driver 

(Paper tape punch etc.) 
7068-1 B ina ry to BCD Converter 

Dig i ta l S ignal Processing 

7019-1 Clock Puise Generator 
7020-1 Dual Gâte 
7021-1 Fan-Out 
7051-1 I L 2 t o l L 1 Converter 
7052-1 IL1 to I U Converter 
7053-1 L1 to IL1 Converter 

Ana logue I n p u t / O u t p u t 

7011 -2 Display Driver 
7015-1 Digital to Analogue 

Converter 
7055-1 Analogue to Digi tal 

Converter 

*9028 Storage Display Mode 
Generator 

9027 Low level Ampl i f ier 

Ana logue Signal Processing 

7066-1 Swi tch 
9004 Dual At tenuator 
9026 Sol id State Mult iplexer 
9024 L o w Level Relay Mu l t i ­

plexer 

Cont ro l Equ ipment 

System Controllers 
7022-1 Dataway Controller 

DDP 516 
7025-2 Programmée Dataway 

Controller 
7047-1 Auxi l iary Controller 
7048-2 Dataway Controller PDP-8 
7049-1 Auxi l iary Controller PDP8 
Other Control Equipment 
7013-1 Interrupt Request Register 
7037-1 Sequential Command 

Generator 
7044-1 Program Module 
7062-1 Command Generator 
7063-1 Transfer Register 
7077-1 Plugboard Store 
0361-1 Program Plugboard 
0362-2 Program Control Unit 

*EC218 Interrupt Request Register 

Châssis 

7005-2 Crate 
7009-2 N I M Adaptor 
9001 Power Supply 
9 0 0 5 - 1 / 2 Modu le Kit 
9022 Power Unit 
9023 Powered Crate 

Test E q u i p m e n t 

7007-1 
7024-1 
7074-1 
0704-1 
0705-1 
9014 

*9018 
*9019 

9020 
*9006 
*9007 

Extender 
Manual Dataway Controller 
Power Indicator 
Power Indicator 
Digital Display 
Indicator 
Dataway Buffer 
Dataway Display 
Word Generator 
Décimal Display Controller 
Décimal Display 

*Developed in collaboration with 
Daresbury Nuclear Physics 
Laboratories. 

7000 Séries developed in collabora­
tion with A.E.R.E. Harwell. 

supply 
the hardware 

design 
the Systems 
write the 
software... 
For latest détails of the 
extensive range of 
MODULES IN PRODUCTION 
NOW and our 
SYSTEMS CAPABILITY 
contact 

# 
N U C L E A R 
ENTERPRISES 
LIMITED 
B a t h R o a d , B e e n h a m , R e a d i n g , R G 7 5 P R , 
E n g l a n d . T e l : 0 7 - 3 5 2 1 2121 T é l e x : 84475 
C a b l e s : D e v i s o t o p e , W o o l h a m p t o n 
Associate Companies: 
Nuclear Enterprises GmbH, 8 Munich 2, Karlstrasse 45, 
West Germany. Tel. 55 30 03. Télex: 529938 
Nuclear Enterprises Inc., 935 Terminal Way, San Car/os, 
California 94070. Tel. 415-593-1455. Télex: 348371 
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