
which wi l l become servo-cont ro l led, for 
the charge induced by the passage of the 
beam in the 500 keV accelerat ing co lumn ; 
— modi fy ing the main r.f. suppl ies to the 
three l inac cavit ies, to the buncher and 
to the debuncher ; 
— modi fy ing the r.f. c i rcu i t used to c o m ­
pensate the beam charge in the cavi t ies; 
— modi fy ing the supply to the pulsed 
quadrupoles of the f irst acce lerat ing 
cavi ty ; 
— instal l ing the beam transport l ine f rom 
the l inac to the Booster and the beam 
line for . beam emit tance measurements 
(see vo l . 10, page 279) — a magnet wi l l be 
replaced a l lowing the beam to be d i rec ted 
ei ther towards the PS or towards the 
Booster, where it can be fur ther def lected 
towards the emit tance measur ing beam 
l ine; 
— reorganiz ing the l inac contro l room. 

PS ring 

The work here involves some necessary 
maintenance and improvements par t icu­
larly in readiness for coming higher inten­
sity beams: 
— f i t t ing ion pumps in sectors 5 and 6 of 
the ring (sectors 1, 2 and 4 are already 
almost ful ly equipped) involving modi f i ca­
t ions to nine straight sect ions and the 
vacuum chambers in f ive magnets ; 
— modi fy ing the vacuum chamber of fast 
e ject ion beam 74 (for wh ich magnet 74 
must be removed); 
— replacing magnet 8, wh ich has been 
ser iously damaged by radiat ion, by a spare 
one (see vo l . 10, page 227); 
— tr ia ls on a method (which cou ld reduce 
the number of magnets to be removed) in 
wh ich the vacuum chamber is cut out of 
the magnet and refi t ted by we ld ing again 
in s i tu ; 
— instal l ing new straight sect ions (100, 
1 and 8) to supplement the number of ion 
pumps, and changing the vacuum chamber 
in magnet 100; 
— replacing a septum in st ra ight sect ion 
43 for s low eject ion studies and f i t t ing a 
prototype electrostat ic septum in stra ight 
sect ion 66; 
— many cabl ing jobs, par t icu lar ly in 
ant ic ipat ion of the instal lat ion of new 
d ipo les, the new r.f. accelerat ion system 
and s low eject ion system 16 (to supply the 
West Exper imental Hal l ) ; 

— const ruct ion of a bui ld ing above straight 
sect ion 45 for the fast k icker power supply 
wh ich wi l l contro l the transfer of the 
Booster beams into the PS; 
— br inging Booster controls into the main 
contro l room. 

Experimental halls 

Two major changes are under way in the 
East Hal l . First, the spectrometer beam-
line for secondary part ic les f rom a hydro­
gen target in e7 is being removed. Two 
new beam-l ines are to be instal led for 
the future. One of them, e9n, wi l l feed a 
target f rom wh ich a hyperon beam-l ine 
wi l l emerge (see vol . 10, page 281); the 
other, e9s, wi l l feed a target for a neutral 
kaon exper iment compr is ing a spect ro­
meter and large proport ional spark cham­
bers. Second, the b18 secondary beam-
line wh ich suppl ied part ic les for tests on 
detect ion systems is being removed. 

Nearly all the work to be done on the 
2 m chamber, s i tuated at the end of the 
East Hal l , w i l l consist of normal mainte­
nance, mainly because of the l imited 
amount of t ime avai lable (six to seven 
weeks) in v iew of the necessary re-heating 
after the shutdown and the recool ing 
before start-up. The main items to be 
overhauled wi l l be the expansion system 
(with wh ich ten mi l l ion expansions have 
been carr ied out s ince the previous 
overhaul about two years ago), the com­
pressors, the vacuum systems, the cool ing 
system and the hydrogen refr igerator. 

There are no changes in the North Hall 
and exper iments wi th the 81 cm hydrogen 
bubble chamber wi l l cont inue until the 
middle of 1971. 

The main change in the South Hall 
relates to beam q9, used until now for 
medium-energy pions. An electrostat ic 
separator wi l l be added to it to al low it to 
be used to select negative kaons and 
medium-energy ant iprotons. The exper i ­
ment wh ich wi l l use this beam also 
requires a very f lat p lat form, to take a 
large analysing magnet. 

Bubble chambers 
On 5 November the BEBC group celebrated 
the comple t ion of the f irst pole of the 
superconduct ing magnet for the large 
European hydrogen bubble chamber. In a l l , 

23 pancakes of the superconduct ing coi l 
had been wound (that is a few more than 
the 20 required to construct a pole). In 
addi t ion to CERN staff members involved 
in the project , there were also represen­
tat ives of the main suppl iers at the cele­
brat ion. 

On this occas ion it was noted that the 
rewinding of one part of the pancakes 
(see CERN COURIER vo l . 10, page 278), 
had been carr ied "out in less than six 
weeks, thanks part icu lar ly to the efforts 
of the coi l w ind ing sect ion. At this rate, the 
total of 40 pancakes wi l l have been 
reached by the midd le of December. 

This l i t t le meet ing was entertained by 
the showing of two f i lms taken dur ing the 
manufacture of the 66 km of superconduct ­
ing str ip by each of the f i rms shar ing 
product ion (Siemens and Thompson-Hous­
ton). It was possible to make an interest­
ing compar ison between the dif ferent 
methods used by the two f i rms to produce 
i tems of essent ial ly s imi lar speci f icat ions. 
The superconduct ing str ip is one of many 
examples in the const ruct ion of this 
chamber of the very effect ive col laborat ion 
wh ich research workers and industry have 
establ ished for solv ing di f f icul t techno lo­
g ical prob lems. 

In the next phase, the two poles (weigh­
ing 100 tons each) wi l l be t ransported to 
the hall of the chamber. The pancake 
stacks wi l l then be p laced in the cryostats 
(del ivered to CERN some weeks ago) 
early in 1971. 

About four mi l l ion photographs, inc lud­
ing 2.1 mi l l ion in deuter ium under double 
puls ing condi t ions, have been taken in 
1970 wi th the 2 m chamber. This per iod of 
operat ion has been marked, not only by 
the use of deuter ium and double puls ing, 
but also by the excel lent qual i ty of the 
photographs and by the fact that the 
chamber was able to receive low-energy 
part ic les (0.8 GeV). The latter two features 
were the results of modi f icat ions to the 
chamber carr ied out dur ing the 1969 
shutdown. 

The total number of photographs taken 
in the 2 m chamber by the end of October 
had reached the f igure of 3.5 mi l l ion 
d is t r ibuted over twelve exper iments wi th 
wh ich twenty-one European research 
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A photograph taken in October during the winding 
of the coil of the superconducting magnet for 
the 3.7 m European hydrogen bubble chamber. 
The coil is built up of several strips (for cooling, 
insulation, reinforcement and heating). One 
pole of the magnet is now completed. 

centres were associated, as l isted in the 

table. 

The 81 cm chamber has also worked 

very wel l wi thout any sign of o ld age 

despi te having now been in act ion at 

CERN for almost ten years, dur ing wh ich 

t ime it has c locked up over 15 mi l l ion 

photographs. In 1970, 2.2 mi l l ion photo­

graphs (668 000 of them in deuter ium) were 

taken wi th the chamber — more than in 

any other year of its existence. 

These photographs, taken using ant i -

proton and negative and posit ive kaon 

beams of between 600 and 800 MeV, 

suppl ied three exper iments — those carr ied 

out by CERN-Col lège de France, CERN-

Heidelberg, and Bologna-Glasgow-Rome-

Trieste groups. 

The 1.1 m CERN heavy l iquid bubble 

chamber has been wheeled into a corner 

after almost ten years of operat ion for 

physics. Its ret i rement f rom act ive service 

was feted at the beginning of November 

by the team wh ich has operated it and 

carr ied out exper iments wi th it. 

The chamber took its f i rst p ictures in 

November 1960 and has c locked up over 

ten mi l l ion s ince then. Major physics 

exper iments have inc luded the study of the 

ksi zero and the ident i f icat ion of an 

exci ted state of this par t ic le using one of 

the f irst high energy kaon beams, the 

observat ion of the decay of the long- l ived 

neutral kaon into two neutral p ions and a 

measurement of the decay rate in the 

elegant X4 exper iment, and, of course, the 

two neutr ino exper iments in 1963 and 1967 

wh ich added a great deal to our current 

knowledge of neutr inos. 

The heavy l iquid bubble chamber has 

for long been the largest vo lume chamber 

in operat ion in the wor ld . But now it gives 

way to the much bigger new generat ion of 

chambers — the large European hydrogen 

chamber and the heavy l iquid Gargamel le 

at CERN, the large hydrogen chambers of 

Argonne and Brookhaven. 

In descr ib ing the opt ica l system of the 

Gargamel le heavy l iquid bubble chamber 

in the last issue (page 312) we assigned 

the computer program used for op t im i ­

zat ion of the lenses to W.T. Wel ford . In 

fact the program was worked out by C.G. 

Operation of 2 m bubble chamber in 1970 
(up to end of October) 

Chamber filled with hydrogen 
Beam No. of photos Laborator ies 

K-, 1 .4-1 .7 GeV/c 100 000 CERN, Heidelberg 

K + , 1 .2 -1 .8 GeV/c 447 000 CERN, Saclay 

K~, 0.8 - 1.4 GeV/c 442 000 Rutherford 

p, 1 . 5 - 2 . 0 G e V / c 449 000 Glasgow, IPN Paris, Lausanne, 

L iverpool , Neuchâtel 

1 438 000 

Chamber filled with deuterium 
K~, 1 .2-1 .8 GeV/c 456 000 B i rmingham 

jt~, 9.0 GeV/c 324 000 Bar i , Bologna, Florence, Paris 

K + , 8.25 GeV/c 298 000 Brussels, IPN Paris, Saclay 

J T + , 4 GeV/c 458 000 B i rmingham, Durham, Rutherford 

p, 19.2 GeV/c 81 000 A lma Ata 

p, 9.0 GeV/c 153 000 Strasburg 

K + , 5.45" GeV/c 246 000 Oxford 

p, 19.2 GeV/c 60 000 Scandinavian co l laborat ion 

2 076 000 

CERN/PI 213.10.70 
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On the right: 

Hand-plotted results on the shape of a closed 
orbit (radial to the left and vertical to the right) 
from data given by the fifty-three probes in the 
ring. The values were individually recorded for 
each probe on photographs of type 1. The 
estimated accuracy is + 1 mm vertically and 
+ 1.5 mm radially. 

Wynne. Wel ford as stated, has worked on 
the Argonne 12 feet chamber being 
responsib le for the overal l opt ica l system. 

The administrative 
computer 
CERN first considered the use of com­
puters in administ rat ion in 1965-66 (see 
CERN COURIER vol . 6, page 157) when 
the foreseeable growth of the admin is­
trat ive load was examined in con junct ion 
wi th the possibi l i ty of using a computer 
to shoulder much of the load. The study 
came down clear ly for the acquis i t ion of 
a computer speci f ica l ly for administ rat ive 
purposes — it became known as the ADP 
pro ject (Administrat ive Data Processing). 

In 1967 an IBM 360/30 was instal led at 
CERN and it was planned to br ing into 
use an integrated informat ion system by 
1972. By ' in tegrated ' is meant that the 
w ide var iety of tasks to wh ich the computer 
can be appl ied wi l l be as inter-re lated as 
possible in thei r use of the computer so 
that, for example, a piece of in format ion 
fed in f rom one source wi l l be access ib le 

for other needs wi thout need of dup l ica t ion. 
Such a system is character ized by 'one­
t ime data capture ' where the informat ion 
is fed to the computer ideally f rom the 
point where it is f irst generated and by 
means of data l inks then becomes access i ­
ble for many purposes. 

The aim of the ADP project is two fo ld : 
1) to provide better (faster and more 
accurate) informat ion at the var ious levels 
of management and admin is t ra t ion; 
2) to absorb the increasing work load of 
the growing Laboratory wi thout need to 
increase the c ler ica l staff in the same 
propor t ion. 

Achiev ing the f inal goal has been p lan­
ned in two phases. The f irst phase, 
scheduled to last f rom two to four years, 
consists of progressively convert ing the 
computer system on a batch processing 
basis to tack le administrat ive processes 
previously handled by convent ional 
methods. The second phase wi l l carry the 
convers ion fur ther to achieve an integrated 
system. 

The f irst phase wi l l be completed this 
year when all the major CERN adminis­

trat ive appl icat ions wi l l make use of 
computers . The Table lists these app l i ­
cat ions, the computer current ly in use, 
and the date when the integrated version 
using the ADP computer is scheduled. 

The present s i tuat ion is only the basis 
for phase two of the overal l p lan. It is 
intended to design and implement, mainly 
in the course of 1971, new versions of 
several appl icat ions wh ich are already 
computer ized, in oTder to reach a sub­
stant ial ly integrated system in the course 
of 1972. If th is p rogramme succeeds as 
expected, CERN wi l l have buil t up an 
integrated in format ion system over about 
f ive years (a t ime wh ich is considered to 
be good by major management consul tants 
in this f ie ld). 

Concern ing the economy in c ler ical staff, 
wh ich it was hoped would be achieved 
by having the ADP computer, CERN 
counted 92 man-years in 1966 which cou ld 
be d i rect ly af fected by the ADP computer 
system. It was then predic ted that these 
92 man-years wou ld grow to 165 in 1971 
if no computer was avai lable and only to 
110 if a computer was instal led. The actual 
f igure for 1969 was 111 man-years and this 
f igure, wh ich inc ludes 25 people in the 
ADP group itself, should not increase. 

Beam observation in ISR 
The Intersect ing Storage Rings are equip­
ped wi th a beam observat ion system based 
on electrostat ic p ick-ups s imi lar to those 
used in the PS (see CERN COURIER vol . 
9, page 304). They produce a measure­
ment of the beam posi t ion dur ing the f irst 
turns fo l lowing in ject ion, and, wi th higher 
precis ion the orbi ts averaged over many 
turns. The system is indispensable to 
ensure max imum ef f ic iency in the stack ing 
process. It consists of 106 detectors (53 
per r ing), whose s ignals can either be 
seen on an osc i l loscope giv ing informat ion 
on the wide-band signals, or can be ana­
lysed by computer to achieve more pre­
c ise in format ion. 

Each p ick-up consists of two combined 
pairs of e lect rodes on wh ich signals are 
received when a proton bunch passes 
d i rect ly propor t ional to the charge in the 
bunch. Moreover, the e lectrodes have 
been so des igned that each pair gives a 
s ignal d i rect ly propor t ional to the posi t ion, 

Application 

1. Stock contro l (stores) 
2. Personnel records 
3. Medium-term planning 

procedure (FPP) 
4. Overal l purchasing, account ing 

and budgetary contro l 
5. Salar ies 
6. Job cost contro l 
7. Scient i f ic documentat ion 

(reports and preprints) 
8. Project p lanning (PERT) 

9. Bui ld ings and space inventory 
10. Electronic instruments 

inventory 
11. Machine- tools inventory and 

loading 
12. Personnel moni tor ing/ rad ia t ion 

(health physics) 
13. Var ious technica l appl icat ions 

Computer 
used now 

IBM 360/30 
IBM 360/30 
IBM 360/30 

IBM 360/30 

NCR 390 
IBM 360/30 
IBM 360/30 

CDC 6600 and 
IBM 360/30 
CDC 6600 
CDC 6600 

CDC 6600 
and manual 
CDC 6600 

manual and 
CDC 6600 

Year foreseen 

Year of f ° r ' P t e 9 r a t e d 

rear ui version on implementation I B M 3 6 0 / 3 0 

1968 
1968 
1969 

1970 

1966 
1970 
1969 

1969 

1969 
1968 

1970 

1965 

1971 
1971 
1971 

1971 

1971 

1971 

1971 

(1972) ? 

1971/1972 
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