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CERN News 
Stacking laminations for the 1 m model of 
a B2 type magnet for the SPS. This model 
(and a B1 type which is also under construction) 
is being used for careful magnetic measurements 
to ensure that the required field configuration 
and précision can be achieved. 

SPS progress 
A few items from Laboratory II where 

the move to actual hardware for the 

accelerator to produce énergies of 

several hundred GeV is wel l under 

way. Civi l engineer ing work has 

started in the site itself, across the 

road from CERN Laboratory I ; mag­

net models are being produced ; the 

design report has been publ ished. 

The first site opérat ions to get under 

way were the excavat ions for the 

main bui ld ings and assembly hall 

wh ich wi l l be ready for occupat ion 

at the beginning of 1973. Serious work 

has now begun on the main r ing. Two 

40 m deep access shafts are being 

dug : PP1, is number one of the six 

permanent access shafts equal ly spa-

ced around the ring just inside the 

c i rcumference whi le the so-cal led 

PGC is direct ly over the beam injec­

t ion tunnel , TT10. The PP1 shaft wi l l 

be 5 m diameter and wi l l provide the 

access into the main r ing through 

wh ich the boring machine wi l l be 

lowered. The PGC shaft, is 8.80 m 

diameter and it wi l l be down this 

shaft that the var ious parts of the 

train wh ich fo l lows the bor ing ma­

chine wi l l be lowered to be assembled 

down below, there to begin the 7 

ki lomètre crawl around the ring- The 

train including the precast concrète 

slabs érect ion System wi l l be of the 

order of 100 m in length. From this 

same shaft, the tunnel spoi l w i l l be 

evacuated and dumped wi th other 

spoi l on the site used dur ing the 

ISR excavations. 

Work has also begun on the con­

struct ion of the tunnel wh ich wi l l house 

the ejected beam line to the North ex­

périmental areas. As this is a tunnel 

wh ich slopes progressively down f rom 

near ground level to the main ring 

depth, it is being excavated f rom 

the exit end and wi l l terminate in a 
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large cavern where the éject ion Sys­

tems are located. This tunnel wh ich 

wi l l be used only in the second stage 

of the project is bored now so as to 

be able to excavate in t ime the en-

larged sect ion. 

By the end of February a 1 m model 

of a B2 type bending magnet i s sched -

uled for complet ion. The cores were 

bui l t f rom steel left over f rom ISR 

magnet construct ion and the coi ls 

were manufactured in the Laboratory 

I main workshop. A B1 model , also 

1 m long, wi l l be ready mid-March 

so that magnetic measurements can 

be carr ied out on both types. 

Full-scale models (about 6 m long) 

are also to be built by mid-year part i -

cular ly to check construct ion techni ­

ques. For thèse models, B2 lamina­

t ions are being stamped by an outside 

manufacturer and B1 laminations are 

being machined at CERN. A touch of 

t rans-At lant ic col laborat ion has en-

tered in here — a stacking table has 

been borrowed from Batavia through 

the good off ices of the NAL Business 

Manager, P.J. Readon. The table has 

been modi f ied to match the SPS 

magnet prof i le. NAL has also lent two 

tanks for impregnat ing the magnets. 

When the décis ion to construct the 

SPS was taken at the CERN Counci l 

meeting on 19 February 1971, Labo­

ratory Il was required to produce 

the design report of the machine 

wi th in a year. This design report, 

wh ich has the t i t le T h e 300 GeV 

Programme' and the document num­

ber CERN 1050, was issued mid-Fe-

bruary. Both English and French 

édi t ions are being made avai lable. It 

supercedes the pre-decision report ('A 

Design of the European 300 GeV Re­

search Faci l i t ies' , document number 

MC/60). Copies are being widely d is-

t r ibuted to l ibraries, other accelerator 

Laborator ies, etc. 
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To convey a beam of antiprotons to the heavy 
liquid bubble chamber, Gargamelle, without 
disturbing unduly the carefully built shielding 
used in neutrino experiments, and to bring the 
beam into the chamber at the correct angle, 
a beam-line performing three dimensional 
contortions around the shielding has been built. 
(1) shows the view from the side and (2) the 
view from above. The indicated components 
are : 0 - beam target ; 1, 13, 15, 16, 20, 21 -
bending magnets ; 2, 3, 5, 9, 10, 12, 17, 18, 23 -
quadrupoles ; 4, 6, 7, 8, 14, 19, 22 - collimators : 
11 - electrostatic separator ; 25 - Gargamelle 
itself. 

Developments 
in developing 
A bui ld ing wi th a total area of some 

1600 m 2 is going up behind the East 

Expérimental Hall. About 1100 m 2 of 

its area wi l l be used for a laboratory 

where ail the developing of bubble 

chamber f i lm wi l l be carr ied out. It 

wi l l be possible to deal there wi th 

around 8000 km of f i lm a year. 

CERN has had in act ion for some 

t ime a machine for developing f i lm 

f rom the 2 m hydrogen chamber and 

the 81 cm hydrogen chamber (now in 

ret irement), and a smal ler one wh ich 

was used for the 1.2 m heavy l i ­

quid chamber (now in ret irement) 

and, temporar i ly, for the f irst f i lm 

f rom the large heavy l iquid chamber, 

Gargamel le. With the commiss ion ing 

of Gargamel le and (soon) of the Eu-

ropean hydrogen chamber, BEBC, it 

was dec ided, rather than to set up 

addi t ional developing centres, to con-

centrate the work involved in deal ing 

wi th f i lm f rom ail the chambers in 

one centre wi th improved equipment. 

(For example, the ' laboratory sect ion ' 

has a new very useful instrument 

known as a 'microdensi tometer ' for 

accurate measurement of f i lm qua-

lity.) 

Construct ion of the bui lding began 

early in 1971, and the f i t t ing-out stage 

has now been reached. The first stage 

consists of instal l ing two machines, 

manufactured by Photomec, wh ich 

have already been del ivered and 

wh ich wi l l be used for the f irst t ime 

dur ing this coming summer. They wi l l 

be jo ined later by the machine a l ­

ready in use for the 2 m chamber 

f i lm. There wi l l then be equipment to 

process 35, 50 or 70 mm gauge f i lm. 

The new f i lm development centre 

(known as Laboratory 27) has been 

designed to combine eff ic iency wi th 

safe work ing methods. It has storage 

space protected f rom heat for about 

one year's supply of f i lm, developers, 

equipment for measuring and mixing 

the various Chemicals, room where 

emulsion qual i ty can be contro l led, 

equipment for determining the right 

proport ion of bath regenerator to give 

the best results for each type of f i lm, 

etc. Since the atmosphère in many 

of the rooms is corrosive, the struc­

tural materials (concrète) and the 

materials used for the f i t t ings were 

chosen wi th this in mind ; ac id -

resistant paints and coat ings are 

widely used and there is a powerful 

vent i lat ion System. 

Antiprotons 
for Gargamelle 
From Apr i l to July of this year, the 

heavy l iquid bubble chamber, Garga­

melle, wi l l no longer be fed wi th 

neutr inos as it was dur ing its f irst 

year of opérat ion but wi th ant iprotons 

wi th momenta of 1.6 and 2.6 GeV/c. 

Ant iproton interact ions in the cham­

ber produc ing many neutral part ic les 

wi l l be studied taking advantage of 

the heavy liquidas abi l i ty to 'mater ia l -

ize' neutral part ic les. 

A beam to provide the ant iprotons 

is now being instal led in Hall 175. 

Based on the former beam m10 and 

known as beam m12, it has a single 

séparat ion stage (2 m electrostat ic se­

parator wi th a gradient of 100kV/cm 

over a 6 cm aperture) and wi l l enable 

ant iprotons wi th a momentum def ined 

to wi th in 0.5 % to be obtained. 

As the part ic les must enter Garga­

mel le f rom above at an angle of 26° 

to the horizontal (in order to com-

pensate for the effect of the cham­

b e r s f r inge f ie ld on the low momen­

tum part icles) and since momentum 

séparat ion takes place in the hor izon­

tal plane, the beam is being taken 

through some spectacular three d i ­

mensional contort ions. In its last 

sect ion four magnets, three quadru­

poles and two col l imators enable it 

to scale and skir t round the neutr ino 

shie ld ing. The beam axis c l imbs to 

3.7 m above ground level. 
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A view of the thin septum magnet, one of the 
components of the SQUARE slow éjection 
System, fitted in straight section 85 of the PS. 
Its septum, shown enlarged on the left, is the 
first unit of such small thickness (1.5 mm) to be 
cooled by internai channels. It is made by a 
spécial method consisting of brazing together, 
side by side, cylindrical copper tubes which 
have been partially ground down to obtain the 
desired thickness. Excitation is provided by 
5000 A puises (120 A per mm"2) for 700 ms, giving 
a field of 0.2 T. 

CERN 299.1.72 

At the same t ime, var ious mod i ­

f icat ions are being made to the neu-

tr ino shielding itself, mainly affect ing 

its upstream sect ion, wh ich wi l l in 

future consists of six sect ions of east 

iron b locks separated by gaps of 

0.3 m where muon detectors can be 

instal led. The central mercury f i l led 

tube used previously wi l l be taken 

out. The sect ions are made in such 

a way as to give a more homogeneous 

density, so that a more symmetr ica l 

muon f lux wi l l be obtained than was 

possible before. This new shie ld ing 

wi l l be ready about the end of August, 

at wh ich t ime neutr ino exper iments 

wi l l start again. 

Ail SQUARE 
With the commissioning of Oméga 

due to take place in the summer of 

this year, the problem arises of the 

supply of part ic les to e lect ronics ex­

periments in three dif férent areas : 

West Hall , East Hall and South Hall. 

With the exist ing Systems for using 

the accelerated protons, it is possible 

to supply only one s low ejected beam 

(feeding the East Hall) and, at the 

same t ime, to have only a smal l per-

centage of the beam on an internai 

target (feeding the South Hall). The 

arrangement wi l l be replaced by a 

new System cal led SQUARE (Semi-

QUAdrupole Résonant Extract ion) 

wh ich wi l l give greater f lex ib i l i ty in 

supply ing the three areas. The ne-
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cessary units were instal led dur ing 

the récent annual PS shutdown. 

The main components are : a non-

linear lens (semi-quadrupole) wh ich 

is used to induce the 6 V 3 résonance, 

an electrostat ic septum located in 

straight sect ion 83, a thin septum lo­

cated in straight sect ion 85, and sep­

tum magnets which complète the 

éject ion into one or other of the ex­

périmental halls (one in straight sec­

t ion 16 to feed the West Hall , and the 

other in straight sect ion 62 to feed the 

East Hall). Several dipoles and back-

leg windings on the main bending 

magnets wi l l also be avai lable to 

deform the beam orbit appropriately. 

The improvement wi th SQUARE as 

compared wi th the previous éject ion 

System concerns part icular ly the 

abi l i ty to share beam eff icient ly wi th 

internai targets. This type of opérat ion 

was brought successful ly into act ion 

at Brookhaven in 1969. Using the 6V3 

résonance to replace the integer ré­

sonance of the previous System 

makes possible much more eff ic ient 

d istr ibut ion of the PS beam between 

the éject ion and the internai target. 

The targets receive up to 30 % of the 

beam (or even more, though then it 

is to the détr iment of the éject ion 

eff iciency) wi thout any corresponding 

losses in the machine. This was 

tested on the PS last year conf i rming 

the theoret ical prédict ions. Previously, 

wi th the integer résonance, a num­

ber of protons about equal to that 

str ik ing the target was lost inside the 

vacuum chamber when the beam was 

shared in this way. Such losses wou ld 

have become prohibi t ive wi th the new 

intensit ies, wh ich wi l l soon be avai la­

ble f rom the machine, because of 

radiat ion damage and induced radio-

activi ty. 

SQUARE includes two spécial sep­

tum magnets both of wh ich involve 

new techniques. The first is an elec­

trostat ic septum 0.1 mm th ick wh ich 

was tr ied out in the PS ring in October 

last year (see vol . 11, page 320). 

The second is a thin septum mag­

net in wh ich the septum has been 

made in a novel way (see photo-

graphs) a l lowing eff icient cool ing of 

the septum in spite of its th ickness of 

only 1.5 mm. In addi t ion to thèse 

magnets there are two th ick (6 mm) 

septum magnets to complète éject ion 

to the West or East Hall. It is hoped 

to reduce the losses in the éject ion 

process to a very low percentage. 

Taming beams 
The moni tor ing and control of mul t i -

branched beam-l ines distr ibut ing high 

energy part ic les among various ex­

per iments is an obvious area of app l i ­

cat ion for a computer. A start in this 

d i rect ion at CERN has been made in 

the East Hall of the proton synchro-

t ron using a Siemens 301. 

The main beam-l ine components 

needing observat ion are the bending 

magnets and focusing lenses wh ich 
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dictate the beam Intensity and qual i ty 

received by the physicists. The aim 

is to keep thèse parameters as c lose 

as possible to the required values. 

Before the computer came into use, 

the only means of check ing per­

formance consisted of making pe-

r iodic ' manual ' measurements of 

intensif ies in almost eighty di f férent 

components in order to detect dévia­

t ions or breakdowns. This task was 

performed by two people making a 

complète check every two hours. It 

was long and expensive and, of 

course, the possibi l i ty of error was 

always présent. 

The first job given to the computer 

was to take over thèse checks, wh ich 

are now printed out on tape by te le-

pr inters in a form which can be used 

direct ly. Ât the same t ime, the tele-

printer prints out the electr ical power 

consumed by the various beam com­

ponents (plus the 2 m chamber and 

Gargamelle) which represents a con­

s idérable proport ion of the overal l 

power consumpt ion at CERN. It is 

thus possible, by extrapolat ion, to 

make précise power consumpt ion 

forecasts wh ich are passed on by the 

SB Division to the 'Services Indus­

tr ie ls ' of Geneva wi th the aim of 

obtain ing opt imum rates for the supply 

of electr ic i ty. 

The computer 's second task is to 

print out ail the quanti t ies wh ich have 

f luctuated between two checks. It is 

thus possible to detect any abnormal 

opérat ion, so that the physicists can 

omit , or correct, measurements made 

when the beams were out of adjust-

ment. 

After mastering this stage, the auto-

matic control of beam-l ine com­

ponents feeding the 2 m chamber was 

tack led. Here, it was necessary not 

only to make the analog nature of 

the power supply adjustments com­

pat ible wi th the digi tal character of 

the computer circuits, but also, for 

reasons of economy, to adapt the 

System to the exist ing instal lat ions 

(which had not been designed wi th 

computer control in mind) whi le l imit-

ing the number of analog to digi tal 

converters to a single unit. This res­

t r ic t ion dictated the use of a centra l -

ized sweep System which , in turn, 

required cont inuous read-out of the 

current sett ings whi le a component 

was adjusted. This absorbs a high 

proport ion of the computer 's capaci ty 

dur ing the read-out t ime, and thus 

only a small number of components 

can be monitored (thirty at most). This 

System is now being installed and 

work has progressed to the extent 

where it wi l l be possible to use it 

when the 2 m chamber is started up 

again in May. 

It is intended to use the same com­

puter to monitor beam components in 

the South Hall and a similar method 

wi l l be employed (periodic checks 

wi th results pr inted out on tape). In 

addi t ion to the other advantages, this 

wi l l save a six-man shift wh ich wi l l 

then be avai lable for other work. Fi-

nally, an automat ic monitor ing net­

work for the West Hall beam-lines is 

being developed. The components 

wi l l be designed f rom the start for 

the digi tal System, avoiding the l imi­

tat ions exper ienced in the East Hall . 

Its commiss ioning is provisional ly 

scheduled for the end of 1972. 

Some parameters of the Siemens 

301 computer being used in this work 

are : the central processor unit is a 

word-organized f ixed-point processor 

wi th a word length of 24 bits. There 

is a 16 K corestore, a 1.6 ^s cycle t ime 

and 23 pr ior i ty levels. The channels 

and per ipherals are — digi tal input 

and output (256 words of 24 bits, 15| is 

per word) , papertape reader (120 cha­

racters per second), papertape punch 

(30 characters per second), card-

reader (120 characters per second) 

and typewri ter (10 characters per 

second). 
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A schematic représentation of the computer 
System used to monitor and control beam-line 
components in the East Hall of the proton 
synchrotron. With the growing complexity of 
éjection Systems and multi-branched beam 
distribution in the expérimental areas, the use 
of computers to help in control is growing 
in importance. Beam-line components are now 
being built with this in mind. 

PS Development 
Programme 
A look at what might be needed in terms of 
development of the 28 GeV proton synchrotron 
so as to prépare it for its duties from 1976 
onwards. 

A new vacuum chamber was installed at 
intersection 1-6 of the Intersecting Storage Rings 
at the end of January. It has been specially 
tailored to the requirements of the particular 
experiments at that intersection and has the 
form of a cylinder with cone-shaped ends 
rather than the customary 'X'. At the top and 
bottom of the central cylinder are two thin 
walls (800 X 300 X 0.2 mm) so that particles can 
escape almost unhindered in the vertical 
direction for the Aachen/CERN/Genoa/Turin 
experiment. 

A second new feature is the use of two large 
cryogénie vacuum pumps (the vertical foil 
covered cylinders) built at CERN, which join 
forces with the already installed ion, turbo-
molecular and titanium sublimation pumps, 
aiming to take the pressure down to 2 X 10~13 

torr. This incredibly low value, a thousand times 
down on the average ISR pressure, will reduce 
to the minimum possible the background due 
to residual gas molécules for the CERN/Rome 
experiment. If this type of pump opérâtes 
successfully, it may corne into more gênerai 
use on the ISR to help get rid of the pressure 
bumps (vol. 11, page 245) which seem a major 
limiting factor in achieving high stored 
beam intensifies. 

CERN is preparing a life of much 

greater variety for its accelerated pro­

tons in the future. If we look ahead to 

1976, when the Super Proton Syn­

chrotron (SPS) is scheduled to corne 

into act ion, a proton emerging f rom 

the ion source wi l l have the fo l lowing 

poss ib i l i tés confront ing it. 

It wi l l travel down the l inac 

acquir ing an energy of 50 MeV. It wi l l 

then be able to choose one out of 

the four rings of the Booster (syn­

chrotron injector) where it w i l l be 

accelerated to 800 MeV before being 

injected into the ring of the proton 

synchrotron (PS). (It could also skip 

the Booster and go direct to the PS 

ring if necessary.) Then the possibi­

l i t é s really open up. It can become 

involved in the PS expérimental pro­

gramme at énergies up to 28 GeV by 

col l id ing wi th an internai target in the 

r ing or by using one of several fast 

or slow éject ion Systems to travel 

into one of several expér imental halls. 

Alternatively, if the proton has be­

come very fond of going round and 

round, it can keep at it for possibly 

another day by choosing to go to one 

of the two rings of the Intersect ing 

Storage Rings (ISR) for use in co l ­

l id ing beam experiments. And f inal ly, 

if it aspires to higher énergies, it can 

choose the route to the SPS for 

accélérat ion to hundreds of GeV and 

exper iments at thèse énergies. 

Two units are common to ail thèse 

possible manœuvres — the l inac and 

ring of the 28 GeV proton synchrotron. 

Every s ingle proton wh ich wi l l be used 

in a high energy physics exper iment 

at CERN for perhaps décades to corne 

wi l l have been accelerated by the PS. 

This l ight-hearted introduct ion is s im-

ply to i l lustrate how vital for the future 

research at CERN is the performance 

and rel iabi l i ty of the PS. 

It is in consider ing what attent ion 

to the PS wi l l be needed to ensure 

that it becomes a good injector for 

the SPS, whi le cont inuing to be a 

rel iable feed for the ISR and to sustain 

its own physics experiments, that the 

phrase 'PS Development Programme' 

has corne into being. It should not be 

confused wi th the 'PS Improvement 

Programme' . The Improvement Pro­

gramme was that séries of addi t ions 

and modi f icat ions to the PS, author-

ized by the CERN Counci l at the 

end of 1965 and now nearing com-

plet ion of construct ion, wh ich isgreat -

ly improving the performance of the 

machine (for example, higher répé­

t i t ion rate f rom a new power supply, 

higher intensity per puise via the 

Booster) and its expérimental fac i ­

l i t e s (for example, Gargamel le heavy 

l iquid chamber, BEBC hydrogen 

chamber, Oméga spectrometer). 

A complete ly clean line cannot be 

drawn between the two, however, 

because quite a lot of the PS face-

lift, implemented as part of the im­

provement Programme, has gone 

towards prepar ing it for its future 

dut ies. Obviously, for example, before 

the SPS came on the scène the PS 

was being l ined up to serve the ISR 

in addi t ion to its own experiments. 

What are the requirements ? 

In order to see what attention the PS 

wi l l need we should start by asking 

what it w i l l have to do. 

The f irst new problem is that the 

beam character ist ics required by the 

SPS are dif férent f rom those required 

by the other users. It is intended to 

inter lace feeding the SPS wi th feeding 

the normal PS physics programme. 

Thus the PS wi l l have to be able to 

supply two dif férent beams on alter-

nate puises. The SPS wi l l require a 

beam at probably 10 GeV wi th as high 

an intensity as possible and wi th a 

smal l transverse emit tance. Depend-

ing upon the method of transfer it 

may want some increase in momen­

tum spread (to reduce debunching 

t ime in the SPS ring after bunch by 
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bunch transfer) or adiabat ic debunch-

ing before transfer (in the case of 

cont inuous transfer). The beam cha-

racter ist ics demanded by the PS 

expér imental programme are dif férent, 

if not so str ingent, and the peak 

energy can be up to 28 GeV. 

However, the ISR does have very 

str ingent beam requirements that the 

PS must also be capable of meet ing 

(though the f i l l ing of the ISR wi l l most 

l ikely always be concentrated in a 

separate per iod and, therefore, thèse 

beam condi t ions wi l l not need to be 

inter laced wi th others in the same 

way). The ISR needs a small longi ­

tudinal emit tance, high bunch density, 

etc. and could eventual ly achieve 

much higher stacked currents by 

making use of spécial t r icks in f i l l ing 

the PS from the Booster (putt ing 

bunches from two Booster r ings into 

one PS r.f. bucket). 

How will the requirements be met ? 

Thèse varied requirements make ne-

cessary a much more thorough know-

ledge of beam behaviour in the PS, 

and, of course, a better abi l i ty to con­

trol that behaviour. A considérable 

amount of knowledge has obviously 

been acquired dur ing the life of the 

PS, especial ly in récent years, but 

there are sti l l areas of uncertainty. In 

part icular, when the Booster begins to 

provide beams of up to 10 1 3 protons 

per puise, there may be many new 

effects appearing in the behaviour of 

beams in the PS rings. There wi l l be 

detai led study of the higher intensity 

beam and such problems as arise 

wi l l need analysis and then cure. 

Al though we wi l l s l ide over this topic , 

for fear of being submerged in spe-

cial ized aspects of beam dynamics, it 

is vital for the future use of the 

machine and it involves a long list of 

subjects which need invest igat ion. 

In order for thèse invest igat ions to 

be carr ied out the instrumentat ion for 

moni tor ing and control has to be 

improved. A long list of parameters 

wh ich need to be studied, and of the 

monitors wh ich current ly seem most 

appropr iate for each of the para­

meters, has been drawn up. The 

observat ion Systems are being ex-

tended in accordance wi th this list 

and they are being l inked to the PS 

control computer which wi l l help in 

the acquis i t ion and analysis of data. 

Attent ion is being given to the s tand­

ardisat ion of the monitors and their 

associated electronics (benefi t ing 

part icular ly f rom progress made du­

ring the bui ld ing of the PS Booster) 

and also to further development of 

instrumentat ion of this type. 

Beams to feed many users 

In a few years t ime the likely arrange­

ment of é ject ion Systems and targets 

at the PS wi l l be as fol lows : 

1) Eject ion f rom straight sect ion 16 

to the SPS. The components wh ich 

wi l l be required for this éject ion ob­

viously dépend upon the chosen 

scheme — bunch by bunch transfer 

or cont inuous transfer. The former 

would require a fast kicker magnet 

wi th c i rcui t ry to apply twenty puises 

in rapid succession and wi th very 

short rise and fal l t imes for the f ie ld 

(techniques for achieving this are 

being developed — see vol . 10, page 

310). The latter would require magnets 

and power ing circui ts to introduce a 

'high beta sect ion ' in the PS and a 

thin electrostat ic septum to peel the 

beam off down the éject ion channel . 

Tests of both thèse schemes wi l l be 

carr ied out in the course of 1972. 

2) Down the same éject ion channel 

wi l l go the fast ejected beams for 

the ISR. The éject ion System to 

achieve this has been in successful 

act ion for over a year now. The only 

new requirements could corne about 

because of the need to retain, when 

high intensif ies are available, the 

qual i ty of beam that the ISR likes. 

3) Fast é ject ion f rom straight sect ion 

74 to feed the heavy l iquid bubble 

chamber, Gargamel le, and the new 

muon storage ring to be used in a 

more ref ined g-2 experiment. This 

System already exists and has been 

used in the latest séries of neutr ino 

exper iments wi th Gargamel le. The 

major change on fast é ject ion Systems 

wi l l be the instal lat ion of ful l aperture 

kickers to handle the more intense 

and wider beams. A System was 

tested last year giving 10 8 puises 

wi thout fai lure and orders are being 

placed wi th manufacturers. 

4) Slow éject ion to counter exper i ­

ments in the East Hall has been in 

opérat ion for many years. Now ré­

sonant é ject ion using the 6 V3 réso­

nance is being developed rather than 

the integer résonance previously used 

since shar ing wi th internai targets wi l l 

then be more eff icient. Successful 

tests on this scheme were carr ied out 

in 1971. Components such as an 

electrostat ic septum, thin magnetic 

septum and extractor magnet are 

being const ructed. (See the art ic le on 

SQUARE page 33.) 

5) Fast é ject ion f rom straight sect ion 

58 to the 2 m chamber in the East 

Hall . This also is a System which has 

been in opérat ion for many years. 

6) One or two internai targets are 

l ikely to be sti l l in use to provide 

beams for counter exper iments in the 

South Hal l . However, as machine in­

tensity increases the problems that 

they br ing of radiat ion damage and 

induced radioact iv i ty could become 

much more t roublesome and intensity 

l imits wi l l be set on the use of thèse 

targets. 

The problems of reliability 

In the complex mesh of rings (Boost­

er, PS, ISR and SPS) that wi l l make 

up the CERN accelerator complex in 

1976, only the PS ring is old in the 
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sensé of having been bui l t w i th 'o ld ' 

techniques. It was, after ai l , the f irst 

al ternat ing gradient proton synchro-

t ron to operate in the wor ld . The 

rings wh ich surround it have incorpo-

rated newer construct ion techniques 

(some of them emerging f rom PS ex­

périence) and more rel iable compo­

nents, part icular ly wi th respect to 

radiat ion résistance. Also, by the t ime 

the SPS cornes on the air, the PS 

is l ikely to have exper ienced wel l over 

a hundred mil l ion puises and wi l l have 

every r ight to feel o ld . Yet, ideally, 

it must sustain higher rel iabi l i ty than 

any of the other machines. If the 

Booster, ISR or SPS fai ls, physics 

programmes can sti l l be kept moving. 

If the PS fails everything stops (with 

the possible except ion of the ISR 

wh ich can cont inue unti l it depletes 

the f i l l ing it has stored). Everything 

that is at GeV énergies. The SC wou ld 

st i l l carry on. 

However, good doctors have en-

sured that the PS does not feel as 

old as could be expected. It has re-

ceived a large.number of rejuvenat ing 

inject ions part icular ly in the con-

text of the Improvement Programme. 

Thus most of the l inac has been 

rebui l t to modem standards wi th the 

except ion of the accelerat ing struc­

ture in the three l inac tanks and 

their vacuum Systems. Instal lat ion of 

ion pumps would improve rel iabi l i ty 

and their lower operat ing cost wou ld 

pay for the capital investment over 

f ive years. The major concern at the 

l inac is the long term rel iabi l i ty of 

the quadrupole focusing magnets in 

the drift tubes of the accelerat ing 

structure (part icular ly in Tank I). 

In the synchrotron r ing, the va­

cuum System wi l l be complete ly 

rebuil t by the end of 1972 wi th sputter 

ion pumps and wi th métal seals 

replacing the or ig inal rubber ones. 

There wi l l also be better moni tor ing 

of the vacuum and easier methods 

of access to the chamber. The r.f. 

accelerat ing System is being progres­

s i v e ^ renewed wi th the instal lat ion 

of a séries of new cavit ies buil t w i th 

modem techniques (most of the act ive 

components removed f rom the ring) 

wh ich should ensure many years of 

rel iable service (though there remain 

some potential problems associated 

wi th the accélérat ion of beams of high 

intensity). The new magnet power 

supply wi l l have some minor modi f i ­

cat ions to improve its rel iabi l i ty (it 

may also be cal led upon to provide 

' f lat-tops' as long as 1 s) and the old 

power supply is being kept as a spare 

so that it could corne into act ion w i th -

in two days in the event of a major 

fai lure of the new power supply. 

The big worry on the PS is the 

magnet System. It is already necessary 

to replace or recondit ion the bending 

magnets wh ich have been in radiat ion 

hot spots. When higher intensif ies are 

accelerated wi th possibly increased 

radiat ion levels, wi l l the combinat ion 

of radiat ion damage and gênerai 

ageing cause the whole System to 

deter iorate rapidly ? Is it necessary to 

rebui ld the bending magnets for the 

whole r ing ? A work ing party has 

been set up to study this and other 

aspects of long term opérat ion of the 

PS. Already the correct ion magnets 

in the ring and their power suppl ies 

are to be replaced, part icular ly be-

cause their design is space con-

suming. Modem, more compact ver­

sions wh ich wi l l give greater f lexibi l i ty 

and rel iabi l i ty are to be built ; the 

rotat ing generators (after over ten 

years of service are being replaced 

by static suppl ies using semi-conduc-

tor components which d id not exist 

when the PS was built). 

Developing computer control 

It wi l l be obvious f rom the long list 

of uses of accelerated beams f rom 

the PS in coming years and the com-

plex inter laced séquences that the 

machine wi l l be cal led upon to per-

form, that opérat ion of the machine 

wi l l become an even more intr icate 

task. It wi l l be necessary to lean sti l l 

more heavily on the use of the control 

computer. 

This subject is sti l l under study but 

some prel iminary conclusions have 

emerged. The control System wi l l in­

volve the use of several computers, 

the main one being the IBM 1800 in 

the PS contro l room. When satel l i te 

computers are acquired to shoulder 

some of the burden, the main com­

puter should have suff icient capaci ty 

to meet the foreseeable requirements. 

If necessary, the présent core store 

could be extended from 40 K to 64 K 

and faster disks could be used. A 

f inal décis ion on the long-term suit-

abi l i ty of the IBM wi l l be taken about 

the end of 1972 when some more 

expér ience has been gained wi th the 

use of d isplay consoles. 

The décis ions on the satel l i te com­

puters (number, type and scope) have 

not yet been taken but various 'sub-

systems' are being studied. Obviously, 

in v iew of the more important rôle of 

the contro l computer, more attention 

has to be paid to making PS com­

ponents accessible to the computer, 

in terms of acquis i t ion of component 

data and moni tor ing of beam behav-

iour, and to making the components 

capable of adjustment via the com­

puter to establ ish the opt imum 

sett ings. 

The 28 GeV proton synchrotron has 

already been running for as long as 

anyone could reasonably have expect­

ed when it was f irst turned on. Yet, 

far f rom losing interest for the ma­

chine bui lders, it is sti l l capable of 

development involving some fasc i -

nating accelerator physics. This is 

vi tal ly necessary to ensure that it fu l -

f i ls its key rôle in the CERN expér i ­

mental programme for décades to 

corne. 
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This oscilloscope photograph demonstrates the 
performance of the fast éjection System brought 
into opération at Serpukhov at the beginning of 
the month. The top trace is taken from a beam 
current transformer in the ring and records the 
orbiting bunches of accelerated protons 
(normally thirty in ail) one turn after éjection. 
The lower trace is taken from a beam current 
transformer outside the exit window of the 
éjection System and records six ejected bunches. 
A superficial glance indicates that the height 
(i.e. the intensity) of the ejected bunches is 
virtually identical with the height of the orbiting 
bunches and hence that the System is operating 
with very high efficiency (over 90 °/o). 

SERPUKHOV 
Fast éjection works 
first time 

Around the Laboratories 

On 5 February at 3.00 h the button 

was pressed at the 76 GeV proton 

synchrotron at Serpukhov to send 

beam out of the machine via the fast 

é ject ion System designed and bui l t by 

CERN. At this f irst attempt, a f luores­

cent screen placed outside the exit 

w indow lit up wi th a beam spot just 

1.5 cm to the right of the cross at the 

centre of the screen. Two shots later 

the spot was centred on the cross but, 

to rub in the success, it was later 

found that the screen posi t ion was 

1.5 cm off centre to the left ! 

This achievement crowned three 

years of research and development at 

CERN in the group led by B. Kuiper 

fo l lowed by three months instal lat ion 

and test ing at the Institute for High 

Energy Physics at Serpukhov. The pro­

vision of the fast é ject ion System by 

CERN is in the context of the CERN-

Serpukhov col laborat ion (see vo l . 7, 

page 123) and a detai led descr ip t ion 

of the System can be found in vo l . 

11, page 212. On the night of f i rst 

opérat ion the fast k icker was powered 

by 2 GW for 1 M Ŝ and sent the beam 

through two septum magnets then out 

into air beyond a beam-exit w indow 

where it could be moni tored by a 

f luorescent screen and a beam cur­

rent transformer. The System was f irst 

set up to operate on the decay part of 

the accelerator cycle, in other words 

it was pulsing but at a t ime when 

accelerated beam was not orb i t ing the 

r ing. Simple adjustment then s l id it 

into the right t iming posi t ion to eject 

beam. After the exci tement of wa tch -

ing a dozen éject ions hit the screen 

came the exci tement of the popping 

of a dozen Champagne corks as So­

viet and CERN scient ists celebrated 

their great success. 

The éject ion was operated wi th 

précis ion and comfortably wi th in its 

capabi l i t ies (the ful l aperture k icker 

magnet, for example, was powered at 

only 70 % of its maximum excitat ion). 

From the information provided by 

beam current t ransformers in the r ing 

and beyond the exit w indow the éjec­

t ion ef f ic iency was calculated as 

about 95 %. After the break for célé­

brat ions it was decided to try to take 

the e jected beam through the beam 

transport System, also designed and 

buil t by CERN in the group led by B. 

Langeseth, to the target posi t ion. By 

10.00 h, after sl ight adjustments to 

two focusing lenses to opt imize con­

di t ions, the ejected beam was steer-

ed and focused accurately onto a 

screen just in front of the target. The 

spot size was a few mil l imètres and 

this can easily be further improved. 

The précis ion of the fast éject ion and 

the beam transport System can best 
be under l ined by report ing that after 

the tests there was no signif icant 

induced radioact iv i ty recorded either 

f rom the septum magnets or f rom the 

beam-l ine components. 

PRINCETON 
Struggling on 
The Pr inceton Pennsylvania Acceler­

ator is sti l l in act ion but the Labora­

tory is having to take even more 

drast ic measures in order to try to 

stay al ive. An assurance of I 450 000 

f rom the National Science Foundation 

was reversed under pressure f rom the 

Off ice of Management and Budget and 

the Laboratory is struggl ing on wi th 

an addi t ional grant of I 100 000 f rom 

the Fannie E. Rippel Foundation. In 

the hope of ensur ing further support 

the synchrot ron operat ing t ime is 

being t r immed down to 1200 hours 

per year wi th 21 rather than 31 staff 

so as to br ing annual operat ing costs 

to $ 0.5 M. 
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Late news : In the first week of 
February the AGS broke through the 
previous intensity barrier in the days 
of the 50 MeV linac. The latest peak 
intensity we heard was 4.2 X 1012 

protons per puise and going up. 

Late late news : The Batavia 
synchrotron has operated at over 
100 GeV and the first physics 
experiments have started. On Friday, 
February 11 using single bunch 
injection from the Booster (out of the 
12 which will be used in full 
opération) the beam was accelerated, 
with a rise time of less than 2 s, to 

100.4 GeV and opération in this mode 
continued for an hour. At a lower 
energy, p-p scattering experiments 
were then started. The power supplies 
are now being got ready so as to be 
able to try for the design target 
of 200 GeV. More détails in our 
next issue. 

The research programme wi th heavy 
ions is cont inuing and the demand 
for beam t ime over the next few years 
is far in excess of what the revised 
operat ing schedule can support . A l ­
ready over 4000 hours per year have 
been requested for the next three 
years. Nitrogen ion intensif ies have 
reached 3 X 10 7 part ic les per second 
fo l lowing vacuum improvements wh ich 
have brought the pressure as low 
as 6 X l O _ 8 t o r r in the synchrotron 
r ing. 

In December some tests were 
carr ied out on the accélérat ion of 
neon ions. In a few days of running, 
beam intensit ies were brought to 10 4 

neon ions per second and a peak 
energy of 8.5 GeV was achieved. More 
neon tests and the accélérat ion of 
argon ions are scheduled. 

Since the first accélérat ion of n i ­
t rogen ions in July of last year (see 
vol . 11, page 251) a research pro­
gramme involving a wide variety of 
d iscip l ines has been mounted. With in 
six months over twenty exper iments 
were performed and as many new pro­
posais are on the table. They concern 
aspects of biology, physics, and ra­
diat ion chemistry and involve about 
70 scientists f rom 30 research centres. 
Obviously, the almost unique beams 
avai lable from the PPA are at t ract ing 
a lot of attent ion. 

BROOKHAVEN * 
AGS performance 
Most éléments of the 'Conversion Pro­
ject ' at the 33 GeV Al ternat ing Gra­
dient Synchrotron were completed 
dur ing a long shutdown last summer 
and the machine team are now work-
ing to realize the ful l potent ial of 
the new components. The Conversion 
Project has many features in common 
wi th the Improvement Programme at 
the CERN PS and is designed to im­
prove the accelerator per formance 

and the range of its expér imental 
faci l i t ies. 

After the addi t ion of a new power 
supply to give faster puise rates the 
second step to higher accelerated 
beam intensity has been the instal­
lat ion of a 200 MeV linac to give 
higher in ject ion energy. The new linac 
began feeding the synchrotron ring in 
September 1971 but wi thout extensive 
test ing beforehand. With the l inac in 
act ion it has proved di f f icul t to in-
crease the accelerated beam intensity 
wh ich remains at about 2 X 10 1 2 

part ic les per puise. 
The l inac general ly runs wi th beam 

currents up to 50 mA rather than the 
design f igure of 100 mA. Higher l inac 
intensity introduces beam-loading 
problems and increases the momen-
tum spread. The debuncher, wh ich 
wi l l help correct the rpomentum 
spread, is probably stil l several months 
away. Problem areas are the control 
of the pre- injector energy wi th intense 
beams, beam matching into the l inac, 
focusing quadrupole current contro l , 
beam loading compensat ion in the 
cavit ies and the r.f. System modulator 
stage. 

A lot of beam is lost at in ject ion 
and orbi t studies are under way. The 
mult i - turn stacking eff ic iency (11 turn 
stacking) captures about a th i rd of 
the beam and better beam emit tance 
from the l inac would improve this. 
Adiabat ic t rapping wi th the r.f. (see 
vol . 10, page 355) has been t r ied, but 
wi thout conclusive sign of higher 
eff ic iency. 

Improvement of the performance 
has been hampered by manpower 
problems and, of course, the require-
ment of sustaining the high energy 
physics programme rather than doing 
machine development. The présent 
aim is to reach 5 X 10 1 2 part ic les per 
puise by mid-year and to push to the 
design goal of 10 1 3 later. 

More versati le use of the higher 
intensity beams wi l l be possible both 

in terms of feeding a higher number 
of expér imental posit ions and of 
shar ing the accelerated protons in a 
variety of ways dur ing a flat top wh ich 
could last for 1 s. The slow ejected 
beam into the East Expérimental Area 
now has three branches feeding 
target stat ions A, B and C. S imul -
taneous opérat ion of the B and C 
stat ions should be available in a few 
months' t ime. A new fast e jected 
beam-l ine to feed the 7 foot bubble 
chamber in the North Expérimental 
Area (part icular ly for neutr ino exper i ­
ments) is also ready for com-
missioning. 

DESY 
Synchrotron and 
Storage Rings 
An improvement programme has been 
under way for several years at the 
7.5 GeV électron synchrotron at DESY. 
In part icular it has been designed to 
increase the accelerated beam in­
tensity, to achieve better qual i ty of the 
e jected électron beams and photon 
beams and to improve machine rel ia­
bi l i ty. 

A major component of the move 
towards higher intensity is a new 400 
MeV l inac wh ich replaces the or ig inal 
40 MeV l inac. It came routinely into 
act ion feeding the synchrotron in No-
vember last year and has increased 
the accelerated beam intensity by a 
factor of about four. The advantages 
of higher energy inject ion into an 
é lectron machine are dif férent to 
those of a proton machine. With pro­
tons the higher inject ion energy 
raises the space charge l imit so that 
the synchrotron ring can hold a more 
intense injected beam. With the DESY 
machine in ject ing at the higher energy 
means inject ing into a f ield of 0.04 T 
rather than 0.004 T and the f ie ld con­
f igurat ion then needs much less 
correct ion. Also the rate of change of 
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f ie ld is five t imes greater and the 

energy gain per turn is cor respond-

ingly higher giving smal ler beam 

loading problems in the r.f. cavit ies. 

The f inal advantage of the new linac 

is that it is a more modem machine 

capable of higher intensif ies and of 

higher rel iabi l i ty in opérat ion. It wi l l 

also be used for the product ion of 

posi tron beams part icular ly for the 

storage rings. 

The linac provides beam intensif ies 

of 100 to 150 m A and the beam trans­

port and inject ion Systems put this 

into the synchrotron ring wi th 1 0 0 % 

eff ic iency (as far as can be meas-

ured). However, after some 2000 

turns the beam intensity begins to 

fal l off as the beam blows up radial ly. 

Usually 30 to 40 mA can be rel iably 

held as a good qual i ty beam up to 

peak énergies (60 mA has been ob-

served but the beam was then un-

stable and could not be used eff i -

c ient ly onto targets). Thèse intensif ies 

correspond to about 10 1 3 accelerated 

électrons per second and compare 

wi th 10 mA prior to br inging the l inac 

into act ion. Several exper iments were 

ready to make use of the higher in­

tensity just as soon as it was avai la-

ble. 

The cause of the beam blow-up is 

not clear. A l ikely source is inter­

act ion between the beam and the r.f. 

cavit ies where non-accelerat ing trans­

mission modes could be exci ted and 

could be taking energy f rom the 

accelerat ing mode. (A short test wi th 

just one cavity in act ion did hold an 

80 mA beam.) It wi l l however need 

careful study before act ion is taken 

to push the beam intensity higher. 

There are already signs that the 

higher currents are increasing radia­

t ion damage (part icularly to magnet 

coils) downstreàm of targets and this 

also has to be kept in mind before 

the next steps are taken. More use 

of ejected beams rather than internai 

targets is l ikely but this wi l l br ing 

its own problems in its wake. 

Various other improvements in ad­

di t ion to the linac have been important 

in the context of preparing the ma­

chine for higher intensif ies. One of 

them we have reported before — the 

instal lat ion in 1968 of a new ceramic 

vacuum chamber. This has been a 

complète success. There is no s igni -

f icant change in pressure wi th either 

intensity or energy and the operat ing 

pressure of 5 X 10~ 8 torr has already 

meant that the new chamber has paid 

for itself s ince thèse pressures great ly 

prolong the life of the vacuum pumps. 

The beams to experiments are 

being improved by several manœu­

vres. One is a better slow éject ion 

System using a one-third résonance 

wh ich has improved éject ion ef f ic ien-

cies to over 80 % in agreement wi th 

theory (compared to 10 to 30 % wi th 

the previous regenerator septum Sys­
tem which also gave a poorer qual i ty 

beam). Photon beam spil l has been 

The superconducting magnet, known as PLUTO, 
which will be used in the initial expérimental 
programme at the DESY électron-positron 
storage rings. The magnet is 1.15 m long with 
an internai diameter of 1.4 m with in which the 
interactions will take place and where detectors 
can be positioned. There are also apertures 
within the magnet itself for further detectors. 
The magnet field is 2.2 T. 

(Photo DESY) 

greatly improved by using a beam 

bump method (rather than changing 

r.f. ampl i tudes) to steer the électron 

beam onto the bremsstrahlung target 

in a précise way. A feedback System, 

with a photomultiplier as monitor, can 
control the application of the beam 
bump so as to achieve the desired 

spi l l form f rom the target. A f lat-

topping scheme is also being pursued 

wh ich wou ld be a great help in 

reducing background problems en-

countered in electronics experiments. 

At présent the energy spread at the 

top of a magnet cycle remains wi th in 

± 0.25 % dur ing about 0.9 ms. Usually 

something l ike 0.5 ms is used, though 

up to 1 ms is acceptable under fa-

vourable condi t ions. By modifying the 

magnet c i rcu i t it is hoped to achieve 

3 to 4 ms ' f lat-tops' where the same 

energy spread is retained. 

One special ized éject ion t r ick has 

been successful ly appl ied at the syn­

chrotron fo l lowing an idea of G. Hem-

mie. The requirement was for single 

turn é ject ion to use the ful l beam 

in a 1 burst to yield a maximum 

intensity kaon beam for use in a 

bubble chamber experiment. The t r ick 

enables this to be achieved for a 

beam of any energy without the ex-

pense of very fast kickers. It involves 

the use, in combinat ion, of the slow 

and fast é ject ion Systems already in­

stal led. The components of the slow 

éject ion System are used to change 

the work ing point of the machine as 

if for résonant é ject ion and the kicker 

of the fast é ject ion complètes the 

single turn éject ion System. This 

works wi th ef f ic iencies of about 90 %. 

Construct ion of the électron-posi­

tron storage rings, known as DORIS, 

has reached the stage where the 

bui ld ings are essential ly complète, the 

first machine components are being 

produced and the last major con-

tracts have been placed. DORIS is 

the biggest of ail the électron-posi t ron 
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The géodésie dome topping the bubble chamber 
control building at NAL has recently been 
completed ; the photograph shows one of the 
last panels swinging into place. As reported 
before (vol. 11, page 102) thèse panels are 
constructed from discarded beverage cans 
bonded between layers of strong plastic 
following an idea by a NAL materials 
specialist. About 120 000 cans are now built 
into the roof. 

(Photo USAEC) 

storage ring projects. To recall its 

major features (for ful ler descr ipt ions 

see vol . 8, p. 289 and vol . 9, p. 145) : 

There wi l l be two ' r ings' one on top 

of the other, of oval shape (120 m and 

60 m across) merging in two long 

straight sect ions where the beams 

can be col l ided at a crossing angle 

of 24 mrad. Most components are 

being designed for 4.5 GeV but r.f. 

power wi l l be instal led init ial iy to cope 

wi th two 300 mA beams wi th an 

energy of 3.5 GeV. Electrons and po­

sitrons can be fed to DORIS direct 

f rom the new 400 MeV l inac or at 

énergies up to 2 GeV having passed 

via the synchrotron. A luminosi ty of 

10 3 2 c m - 2 s - 1 is eventual ly hoped for. 

The outer structure of the bui ld ings 

was completed last summer. The 

tunnels are already equipped wi th the 

cool ing water pipes and the main 

cabl ing is being done this month. 

Support plates for the magnets are 

in posit ion and the first product ion 

bending magnet was completed on 

28 January. Previously, prototypes of 

the bending magnets, quadrupoles and 

of the di f f icul t large aperture double 

quadrupole, which is one of the com­

ponents producing the low beta sec­

t ion where the beams cross, had been 

buil t and measured. Ai l the magnets 

are now ordered together wi th 26 

power supply units and they should 

be completed by August 1973. Init ially, 

however, al though a ful l set of cor­

rect ion coi ls is being buil t into each 

magnet, power suppl ies for only half 

of the coi ls wi l l be purchased. 

Prototypes for the r.f. System were 

also constructed and six 250 kW units 

have been ordered. Vacuum chambers 

for the quadrupoles are also ordered 

and the rest of the chambers wi l l 

be ordered next month. There has 

been a change in their design for the 

bending magnets. Instead of requir ing 

a large bulbous project ion protruding 

f rom the magnet gap in order to 

ensure suff icient pumping speed along 

the length of the chamber, there wi l l 

be distr ibuted ion pumps in the bend­

ing magnet f ield on one side of the 

chamber. On the other side, along two 

thirds of the bending length, wi l l be 

a copper absorber for synchrotron 

radiat ion. The required pressures are 

10~9 torr wi thout the beams and 

2 X 10~8 torr wi th the beams. 

Beam measurement prototype units 

are being developed. One unusual 

instrument is a mode- locked laser 

giving puises 10 ps long gat ing a Kerr 

cel l (the bunches wi l l be about 100 ps 

long). The technique was tested at the 

synchrotron at the beginning of Fe­

bruary. The beam observation Systems 

wi l l be l inked to a control computer 

which wi l l have a very important rôle 

in the opérat ion of the storage rings. 

In préparat ion for the expér imental 

programme one magnet detector Sys­

tem has already been produced. This 

is the superconduct ing magnet, known 

as PLUTO, which has an internai 

d iameter of 1.4 m, 1.15 m long, and a 

f ie ld of 2.2 T (described in vol. 10, 

page 231). It was init ial ly intended as 

a prototype for a bigger version but 

this is now unl ikely to be built and 

other magnet detector Systems are 

being studied for construct ion later. 

If ail goes to schedule, commiss ion-

ing of DORIS wi l l begin at the end 

of 1973. 

GESSS meetings 
In January and February there were 

further meetings of the Group for 

European Superconduct ing Synchro­

tron Studies — a full GESSS meeting 

at Karlsruhe on 18 January and a 

Machine Design meeting in the f irst 

week of February at CERN. 

The first brought together specia-

lists f rom the three European Labora­

tor ies col laborat ing in this f ie ld 

41 



1. Diagram of the Frascati synchrotron radiation 
facility. On the right is the ring of the 1.1 GeV 
machine and emerging tangentially from the 
beam paths are two light pipes feeding several 
experiments. Synchrotron radiation facilities are 
attracting a lot of scientific interest. Daresbury 
are bringing a major unit into action at the 
5 GeV NINA and DESY, with many years of 
expérience with a facility at the 7.5 GeV 
machine, are to extend their facilities 
considerably. (We shall report on the work at 
both thèse other Laboratories in a coming 
issue.) 

(Karlsruhe, Rutherford and Saclay) 

and représentatives of CERN Labora­

tory IL Laboratory II is commit ted to 

assessing the possibi l i ty of incorpo-

rat ing superconduct ing magnets into 

the SPS machine latt ice. For this 

reason only half a r ing's wor th of 

convent ional magnets is being ordered 

ini t ial ly and the décis ion to go super­

conduct ing or to cont inue conven­

t ional wi l l be taken in about two years ' 

t ime. AH three col laborat ing Labora­

tor ies are attempting to produce pul -

sed superconduct ing magnets appro-

priate for a synchrotron and tho-

roughly tested by that t ime (each 

using différent approaches on some 

aspects of the magnet design). Mag­

net spéci f icat ions for the models 

being bujlt in each Laboratory wi l l 

be avai lable soon and we wi l l give 

more information when they are avai­

lable. 

The second meeting tack led more 

speci f ical ly the intégrat ion of super­

conduct ing magnets into a synchro­

t ron. It is worth br inging out here that, 

a l though the beginning of 1974 is an 

extremely important décis ion date for 

superconduct ing magnets, a négative 

décis ion at that t ime wou ld certain ly 

not be the end of the road for such 

magnets. For example, in 1975 there 

wi l l be décisions on magnets for the 

beam transport Systems to take the 

highest energy beams f rom the SPS 

into the new North expér imental area. 

Later on, more speculat ively de-

pending upon the sustained interest 

of the physics and a more buoyant 

f inancial si tuat ion, there wi l l be dé­

cis ions on improvements or conver­

sion of the ISR and even of the further 

development of the SPS itself. The 

présent work of GESSS, qui te apart 

f rom its gênerai importance in in-

creasing our mastery of the pheno-

menon of superconduct iv i ty, is ne­

cessary to feed vital informat ion into 

the balance pans for the t ime when 

ail thèse décisions are taken. 

1. 

FRASCATI 
Synchrotron radiation 
facility and 
expérimental results 
The radiat ion emitted by the électrons 

orbi t ing the 1.1 GeV électron synchro­

tron at the Frascati National Labora­

tory has been used for several years 

for research in molecular and sol id 

state physics. This radiat ion is much 

more useful than conventional labora­

tory sources because of its strong 

intensity in the 5 to 2000 Â range and 

its high degree of polarizat ion (about 

70 % ) . 

The problems which can be in-

vest igated in sol id state physics 

change accord ing to the spectral 

range of the synchrotron radiat ion. 

At small photon énergies (below 

40 eV) deep valence states are exci ted 

and therefore the opt ical spectra 

can be interpreted in terms of the 

conduct ion band density of states 

and/or of e lectron-hole interact ion. At 

higher énergies core states are ex­

ci ted and atom-l ike phenomena take 

place. 

The expér imental set up of the 

'Sol idi Roma' group is shown sche-

matical ly in the f igure. Using a grazing 

incidence monochromator and a near 

normal inc idence monochromator, the 

5 to 2000 Â range is covered wi th an 

energy resolut ion better than one in 

a thousand and also two exper iments 

can be performed at the same t ime. 

The opt ical propert ies of layer struc­

tures, such as graphi te and GaSe, are 

presently under investigation. The 

components of the dielectr ic tensor 

are obtained f rom the ref lect ion and 

transmission spectra and it wi l l be 

therefore possible to verify the val idi ty 

of the two-dimensional model used in 

the band structure calculat ions. 

Another problem of interest is the 

ident i f icat ion of the structures présent 

in the high energy absorpt ion thresh-

olds of alkal i hal ides. Better insight 

can be achieved under uniaxial stres­

ses, wh ich spl i t degenerate levels. 

Such spl i t t ings are hardly détectable 

wi th absolute measurements and re-

quire either stress or wavelength 

modulat ion techniques. 

The extrême ultraviolet région of 

the spectrum is also being used by a 

second group for atomic and mo­

lecular spectroscopy in high magnetic 

f ields. In part icular, spectral struc­

tures due to magnet ic quantum levels 

in transi t ions f rom inner shells are 

being studied in the absorpt ion 

spectra of various semi-conductors. 

In order to achieve the high sensi-

t ivi ty necessary for performing such 

exper iments (signais more than 70 db 

below the noise level must be re-

covered) techniques of modulat ion 

spectroscopy and phase détect ion are 

to be used. In part icular, it wi l l be 

necessary to achieve modulat ion of 

the appl ied magnet ic f ie ld, wh ich wi l l 
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2. Results from the Adone storage ring indicate 
a résonance at around 1.6 GeV. 

be produced by a smal l supercon­

duct ing magnet (about 4 T peak f ield). 

A superconduct ing solenoid has been 

designed, which should give a f ield 

modulat ion on small sol id samples of 

the order of 80 % wi th a f requency of 

about 20 Hz. The whole expér i ­

mental apparatus should be ready to 

be operated in the summer. 

Since 1966 there has been a ful l 

programme of research at the électron 

synchrotron by a Frascati - Naples -

P a v i a - R o m e col laborat ion using the 

bubble chambçr technique to inves-

t igate single and double pion photo­

product ion on protons and neutrons 

up to 1 GeV. In 1971 the analysis of 

750 000 pictures taken in deuter ium 

was completed for the react ion 

ï + n- + P 

and interesting results were found 

concerning the fo l lowing quest ions 

raised by the theoret ic ians : 

a) The existence of an isotensor 

term in the electromagnet ic current 

— compar ison of the total cross-

sect ion in the first résonance région 

wi th that of ^ photoproduct ion on 

protons, as proposed by M. Sands and 

G. Shaw, indicates an isotensor con­

t r ibut ion of some 20 % ; 

b) A possible T-violat ion in the elec­

t romagnet ic interact ions of hadrons 

— compar ison of the cross-sect ions 

in the first résonance région wi th 

those of the inverse react ion as 

measured at Berkeley and CERN 

indicates a large T-violat ion ; 

c) The photoexci tat ion of the Roper 

résonance (Pu) — behaviour of the 

total and differential cross-sect ions in 

the second résonance région can be 

interpreted assuming a large Pu ré­

sonant ampl i tude which agrées wi th 

the assignment of this résonance to 

an SU3 ant idecuplet not foreseen by 

the quark-model . 

In view of the great importance of 

the above questions a careful control 

of the présent data is necessary, as 

wel l as new expérimental results, 

both on the reaction studied and on 

the inverse one. Moreover, part icular 

attent ion has to be given to the pro-

blem of extract ing the cross-sect ions 

on free neutrons from the deuteron 

data. 

Concerning the isotensor contr i ­

but ion to the electromagnet ic current, 

in December 1971, 350 000 pictures 

were taken at Frascati wi th a 

maximum photon energy of 450 MeV 

in order to investigate part icular ly 

the first résonance région by ob-

taining a cleaner sample of events 

wi thout double photoproduct ion con­

taminat ion. 

The > f t group' at the 1.5 GeV élec­

tron-posi t ron storage ring, Adone, has 

observed a broad peak around 

1.6 GeV total energy for the cross-

sect ion of the process e+e~^x+x~K+n~ 

(see f igure). 

The resuit, based on thirty-one wel l 

identifiée! events, can be interpreted 

in terms of a new heavy meson having 

the same quantum number as the rho 

meson, a mass of 1.6GeV/c 2 and a 

wid th of 0.35 GeV. Such an interpré­

tat ion, wh ich has been recently dis-

cussed on theoret ical grounds by A. 

Bramon and M. Greco, coïncides wi th 

the one suggested by M. Davier et al . 

as a possible explanat ion of their 

results on the photoproduct ion of four 

charged pions (yp -> jr +jt~jx +jt~p) at the 

Stanford l inear accelerator. 

The energy dependence of the 

cross-sect ion has been conf i rmed by 

independent measurements of the 

same quant i ty by the ' Boson group ' 

at Adone, for a total energy larger 

than 1.5 GeV. It is also in agreement 

wi th the measurement carr ied out at 

the Orsay storage r ing, ACO, for a 

total energy 0.99 GeV. 

Conférence 
announcements 
The Sixth International Cyclotron Con­

férence wi l l be held at the University 

of Bri t ish Columbia, Vancouver, Ca­

nada (where the TRIUMF cyclotron is 

under construct ion) on 18-21 July 

1972. It wi l l cover récent developments 

in the design and opérat ion of cyc lo-

trons, inc luding isochronous machines 

and synchro-cyclotrons. Further in­

format ion may be obtained from N. 

Brearley, TRIUMF, University of Br i ­

t ish Columbia, Vancouver 8, B. C , 

Canada. 

The Second International Conférence 

on Ion Sources wi l l be held at Vienna, 

Austr ia, on 11-16 September 1972. 

Further information may be obtained 

f rom Dr. H. Winter, II. Institut fur Ex-

per imentalphysik der Technischen 

Hochschule Wien, 1040 Vienna, Karls-

platz 13. 
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You can 
wear 
it out 

A focused mesh électron multiplier that's 
guaranteed reactivateable over and over again. 

Model MM-1 For use in mass spectrometers, électron 
and ion velocity analyzers, X-ray and vacuum U.V. 
spectrometers, and neutral part ic le experiments. 
Detects électrons, ions, protons, UV, X-ray photons, 
energetic neutral atoms and molécules. Guaranteed 
del ivered gain. Typical é lectron ga in : 10 6 at 2.5 kv., 
10 7 at 3 kv., 108 at 3.5 kv. Gain is stable wi th count rates 
in excess of 10 6 per second. No ion feedback or 
spurious puises. Non-magnet ic. Low noise: less than 
1 count /minute at 10 7 gain. Ultra high vacuum 
opérat ion: bakeable to 350° C. Rugged. Flight proven 
in many rocket launches. Size: 1.25" high, 2" diameter. 
Model MM-2. Similar character ist ics as MM-1 but only 
half the diameter (1"). 

Johnston 
Laboratories, Inc. 
3 Industry Lane, Cockeysville, Maryland 21030, USA 
Phone: (301) 666-9500 

Build the System you need 
with thèse components. 

Preamplifier-Amplifier-Discriminator 
(Model PAD) Rugged. Miniature. 
Charge sensitive input. Risetime: 
3 nsec. Adjustable discriminator: 
20:1 range. PAD-1: lowest power 

consumption. Puise count rates to 10 5/second. PAD-2: for 
puise count rates to 10?/second. 

Regulated High 
Voltage Power Supply. 
(Model HV-4R) 
Ail solid state. Output: 
500v to 6.1 kv. Low noise: less than 300 volts RMS. Low 
drift: less than 0.01%/hour, 0.02%/day. Lightweight. Rack 
mounted. 

For more information and detailed data call or write Dept. 
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• 
JUMO Ihr Partner 
in der Mess-und Regeltechnik 

M.K.JUCHHEIM GMBH&C0D-64FULDA 

( J U M O ] MESS- UND ® 
REGELTECHNIK 

G l a s - , Z e i g e r - u n d W i d e r s t a n d s t h e r m o m e t e r 
E l e k t r o m e c h . u n d e l e k t r o n . T e m p e r a t u r - R e g l e r 
E l e k t r . A n z e i g e - , R e g e l - u n d Registriergerâte 
K o n t a k t t h e r m o m e t e r , R e l a i s , T h e r m o e l e m e n t e 
M e f i - u . R e g e l i n s t r u m e n t e f i i r D r u c k u . F e u c h t e 

STATOS 21 ® 

• The révolution in the computermarket 
• The fastest printer/plotter 
• 6000 characters per second 
• Compatible with ail computers 
• Software and interfaces for most computers 

existing 
• Electrostatic writing technique 

Please ask for more information or a démonstration 

(7000 EE) 

Tel. 057 5 46 55 

Contrôle d'étanchéité des 1500 traversées étanches équipant les 
anneaux de stockage. Service ISR. 

F a b r i c a t i o n s d e l a d i v i s i o n 

« O x y d e s f r i t t e s » 

ARTICLES DE LABORATOIRE en oxydes frittes 

GUIDE FILS «ZIRTEX» 

BUSES DE PULVÉRISATION « ALBUZ » 

PASSAGES ÉLECTRIQUES ÉTANCHES 

Céramiques métallisées et brasées 

PIÈCES pour MÉCANIQUE, NUCLÉAIRE, 

ÉLECTROMÉCANIQUE 

Tubes, barreaux, plaques, disques en AF 997 

Revêtements céramiques par projection 

Pièces usinées rectifiées 

PIÈCES pour ÉLECTRONIQUE 

Radômes, fenêtres électromagnétiques 

Pièces en oxyde de Béryllium « BEROXYD » 

POUDRES abrasives et pour projection 

I ndustrievertretu ngen 
Junkholz333-CH-8968Mutschellen 

D e s m a r q u e s t «. C. E. C. 

® 
D I V I S I O N « O X Y D E S F R I T T E S » 

Zone Industrielle N° 1 
2 7 - E V R E U X - France 
Téléphone : 33-05-95 

Télex : 78 0 73 - DESCERAM-EVREUX 



Multicore Conductor 3,5x7,6 m m 2 twisted, 
with cryostatic stabilisation 

NbTi based alloy 
High Field Superconductor 

VACRYFLUX 5001 ® 

Application: 
Magnets both of 
big volume and on 
laboratory scale 
Single core conductors for magnets of high homogeneity 
(critical current density about 2-2,5x10 5 A /cm 2 at 5T) 

Multicore conductors containing 30 to 250 twisted 
superconducting strands, various degrees of stabilization, 
cross section circuiar or rectangular 
(diameter of superconducting cores: 0,1-0,2 mm) 

Filament conductors containing 60 to about 1000 twisted 
superconducting strands, intrinsically stable 
(critical currents varying from 100 to 2000 A at 5T) 

2 4 6 T 8 

magnetic Induction • 

VACUUMSCHMELZE GMBH • 645 H AN AU 
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CAN NON CANNON 

This MS connector offers 
you more than a 
MIL-C-5015 connector... 
... because of his bayonet coupl ing wh ich 
offers you the advantages of fast Connecting 
and disconnect ing. This connector is 
complete ly sealed to wi thstand moïsture 
condensat ion, v ibrat ion, corona and f lashover 
caused by alt i tude environments. It is avai lable 
as mount ing réceptacle, straight plug or 
90° angle plug in about 100 di f férent contact 
arrangements. 

Please contact us for further détai ls or ask 
for a short form catalogue. 

Postfach 485, 8021 Zurich, Tel. 01/42 99 00 

D Subminiature 
rectangular 
connectors 

D Subminiature rectangular connectors are de­
signed for appl icat ions where space and weight 
are pr ime considérat ions. They accommodate 
a great number of c i rcui ts in relat ion to their 
size and weight and are especial ly suited for 
aircraft, missi le and ground support Systems. 
Although designed essential ly for rack/panel 
appl icat ions, D séries connectors may be adapted 
for cable attachment by accessory junct ion shells 
(shields) wi th intégral c lamps. D subminiature 
connectors have a maximum of 50 contacts in 
the D séries and 100 contacts in the Double 
Density D séries. 

Combinat ion arrangements, w i th provisions for 
coaxial , power, and/or high vol tage contacts, and 
printed c i rcui t terminat ions are also available. 
The versati l i ty of the D Subminiature line is en-
hanced by the variety of insulat ing materials and 
f inishes, as wel l as by the complète line of 
accessories. 

Please contact us for further détai ls or ask for 
a short form catalogue. 

Postfach 485, 8021 Zurich, Tel. 01/42 99 00 
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ATELIERS DE CONSTRUCTIONS 
ÉLECTRIQUES DE METZ 
Société Anonyme au capital de 2 400 000 francs 

Siège social : 

7-11, rue Clot i lde-Aubert in 
57 - M E T Z 

Service commerc ia l : 

Voie romaine - Pont-de-Semécourt 
57 - M A I Z I È R E S - L E S - M E T Z 

Transformateurs de puissance 
à refroidissement à air, à 
jusqu'à 110 000 volts 

'hui le, au pyralène 

Usine de Metz : 

Transformateurs de 2500 à 100 000 KVA 

Téléphone : 68 60 80 et 68 90 80 
Télégramme : ELECTRICMETZ 
Télex : 86237 F ACEMETZ 

Usine de Maiz ières-Les-Metz (57) : 

Transformateurs de 25 à 2000 KVA 

Téléphone : 60 2611 

Télex : 86418 F ACEMAIZI 

Technîcal Rubber 
and Plastics Goods 

This is your 
address : 

8051 Z u r i c h 
T é l . ( 0 1 ) 4 0 11 00 

Ask for free literature by sending this coupon 

• hose catalogue 
• hydraulic hose catalogue 
• air hose catalogue 
• o-rings and seals catalogue 
• rubber sheeting sample book 
• power transmission éléments 
• rubber and plastics profiles 
• protective rubber gloves 
• MAAGinform periodical 
• dielectric materials 

Name 

Department 

Internai téléphone No__ 

Spécial interests 

Signature ^Date_ 

We have spécial radiation résistant rubber compounds that give 
unique service - please contact us for hoses, profiles, sheets, 
seals, cables. 







EF H O W E L L 
5T I N S T R U M E N T S 

H 600 Digital indicator 

b State-of-the-art instrument to soive your 
température monitoring problems 

b High accuracy 
b Good repeatability 
a Excellent reliability 
b Versatility, many options available 

Please ask for more information or a démonstration 

(7001 EE) 

Industrievertretungen 
Junkholz333-CH-8968Mutschellen 

Entreprise de 
peinture 
bâtiment 
industrie 

J. Prézioso & Fils S.A. 
C.ER.N. - GENÈVE 

Siège social : 

Boîte postale N° 2 

38-SAINT-CLAIR DU RHÔNE 

Tél. (74) 85 53 07 
85 52 28 

Télex : 30 516-PREZIOSO SCLAR 

Pyromètre optique automatique 
bichromatiqueTherm o scope» 
Ce pyromètre appelé plus communément pyromètre à deux 
couleurs permet de s'affranchir des délicats paramètres que 
présente une cible dans toute mesure optique, notamment en 
ce qui concerne sa géométrie, son émittance, son pouvoir 
émissif ; il en est de même de la transmittance des différents 
écrans situés entre la cible et l'élément détecteur. ^ 

IZART S.A. 
Siège social et Direction générale ; 
27, avenue Saint-Laurent 
91 - ORSAY Tél. 928 42 39 
Atelier : Tél. 355 62 54 

Caractér ist iques part icul ières : 

La température minimum mesurée est de 815° C, température 
maximum 3520° C. 
L'indication en température est affichée sur un galvanomètre. 
Le principe de diaphragme asservi donne une graduation 
linéaire. Parallèlement une sortie analogique ajustable pour 
enregistrement ou régulation de 0 à 500 mV est systématiquement 
prévue ainsi qu'un réglage du temps de réponse. 
Temps de réponse réel pour un échelon de 99,9% de l'étendue 
totale d'échelle : 100 millisecondes. 

La sensibilité ramenée à l'étendue totale d'échelle est meilleure 
que 0,3° C. 
Un réétalonnage à déclenchement manuel ou automatique sur 
un étalon interne (filament de tugstène) est prévu. 
Un système optique de visée permet une mise au point de 
15 cm à l'infini. 

1 
Le rapport de visée est : . 

125 
Un astucieux dispositif d'alarme lumineuse ou sonore prévient 
toute fausse mesure (écran opaque aux longueurs d'ondes 
choisies, énergie rayonnée insuffisante, rapport de visée 
incorrect, etc.). 

Utilisation : 

En laboratoire toutes les applications peuvent être envisagées. 
Les industries du verre et du ciment ont résolu de nombreux 
problèmes par l'usage du « THERM-O-SCOPE » insensible aux 
écrans de fumée et à la présence de flamme. Les écrans de 
verre et de quartz n'introduisent plus d'erreur. 
Cet appareil apporte enfin une solution définitive à de nombreux 
problèmes de mesure optique de température. 
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Digital Equipment's new family of 
big computers, DECsystem-10. Each of 
the five Systems (2nd shown) is a 
price/performance giant. 

New faster, bigger processor. 
Expanded core memories. More COBOL 
features. New high performance dual 
. density disk packs. Super multipro-

cessor Systems. Improved card 
S readers. New magtapes. And more. 

\ DECsystem -10 runs four functions : 
batch processing, multi-access 

conversational timesharing, 
remote job entry (batch and t ime­

sharing), and real-time equally 
well and simultaneously. 

Ali five Systems run ail four 
functions using the same operating 
system with the same job control 
commands. Ail are serviced by the same 
language processors COBOL, ALGOL, 
FORTRAN, BASIC, MACRO, and many 
others. The only thing that changes is 
speed and capacity. 

Digital Equipment Corporation 
International-Europe, 81 , Route de l'Aire, 
CH -1211 Geneva 26. Tel. 022/42 79 50, 
Télex 22683. 

Reading, London, Manchester, 
Birmingham, Edinburgh, Munich, 
Cologne, Hannover, Frankfurt.Vienna, 
Stockholm, Oslo, Copenhagen, Paris, 
Grenoble, The Hague, Brussels, Zurich, 
Milan. 
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THE'X-Y-RECORDER WITH 
OUTSTANDING PERFORMANCE 

A 4 Main Frame 
A 3 Main Frame 
A 3 Main Frame with 2 - p e n System 
5 M - V / cm High sensitivity pre-amp 
5 0 M V / cm Médium sensitivity pre-amp 
0 , 4 mV / cm Low sensitivity pre-amp 
Fast writ ing speed 
Guarded and floating inputs 
Large range of accessories 

Please contact us for further information 
Représentation and after-sales services : 

ROSCH! TELECOMMUNICATION AG BERN 
3000 Bern 31, Postfach 63 C0 031 7 44 27 11 

Société • 

O E R L I K O N PARIS 
Factory in F 2 5 - ORNANS (France) 

Specialised in beam transport magnets, expérimental 
magnets such as spectrometers, analysing magnets, coils, 
has furnished in 8 years more than 

5 0 0 MAGNETS 
with ail weights and dimensions 

37, rue du Rocher 
In fabrication now for CERN 

F 75 Paris VIII e 

Tél. 522 85 90 
Télex 65-663 

— coils and electrical equipment for split f ield magnet 

— ten magnets for the ISR and PS 

B R Y A N S 
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Qui sommes-nous ? Cii, Compagnie 
Internationale pour l'Informatique, une entreprise 
privée industrielle dont les principaux actionnaires 
s'appellent Thomson, CGE et Schneider. 
Nous exerçons une activité dont on ne voit guère 
la fin dans le monde moderne. Nos objectifs 
en tiennent compte, et nous les atteignons. 

Notre catalogue comprend dès maintenant 
une ligne continue d'ordinateurs universels 
(de Iris 45 à Iris 80). Avec elle, 
nous couvrons tous les domaines de l'informatique, 
depuis la gestion de l'entreprise moyenne 
jusqu'aux plus gros travaux scientifiques. 
Et la sortie du mini-ordinateur Mitra 15 
nous a permis de confirmer notre rang de leader 
européen pour les applications industrielles. 

Nous avons déj à installé plus de 700 systèmes : 
une première étape. Pour franchir la deuxième, 
nous agrandissons de moitié notre Usine de Toulouse, 
nous recrutons nombre d'ingénieurs 
(ils sont déjà 1600), nous donnons, pour nos clients, 
une nouvelle dimension à notre Ecole de formation, 
nous ouvrons des Délégations commerciales 
dans chaque métropole régionale et nous 
ne cessons d'étendre notre Réseau de maintenance. 

Cil COMPAGNIE INTERNATIONALE POUR LINFORMATIQUE 
68, route de Versailles, (78) Louveciennes, Tél. 951.86.00 
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N O W . . . 

B P r é c i s i o n A D C ' s 

i n a s i n g l e - w i d t h 

C A M A C m o d u l e 

8 complète ADC's in a single-width CAMAC 
module. 

Built-in linear gâte has 2 ns opening and clos-
ing times. 

Unique bilinear conversion mode provides 
higher resolution and dynamic range than 
simple linear conversion. 

Charge-sensi t ive inputs in tegrate d i rec t ly 
without prior stretching or preshaping. 

Built-in CAMAC-controlled test mode checks 
ail ADC's simultaneously, from input to output, 
without disconnecting cables. 

High input sensitivity (0.25 pC/count or 1.0 
pC/count) éliminâtes need for additional am-
plifiers. 

Flexible system-oriented features include gén­
ération of two status commands, Q response 
suppression forempty modules, and provision 
for compacting data from adjacent modules 
into 16-bit words. 

L R S 
I n n o v a t o r s in I n s t r u m e n t a t i o n 

A substantial advance in fast-pulse ADC 
capability, the new Model 2248 Multi-ADC 

permits use of analog-to-digital converters 
for both measurement and monitoring pur-
poses to an extent not previously practical. 
Now, ADC cost becomes low compared to the 
existing per-channel investment in counter 
assembly, associated electronics, hardware. 

At only one-fifth the previous price per 
channel, the Model 2248 expands the use of 
ADC's in particle physics in such applica­
tions as : 
î ; î Recording y-ray, neutron, or recoil proton 

énergies using lead glass and other total 
energy absorption counters. 

* Particle identification using dE/dx counters. 
î ; : Improving time resolution from slow scintilla-, 

tors by correcting for counter risetime. 
î : î Tagging data with time-to-height converter 

outputs. 
î ; : Recording particle position using a long scin-

tillator and two phototubes. 

* Monitoring gas threshold Cerenkov counters. 

* Debugg ing or m o n i t o r i n g p r o p o r t i o n a l 
chambers. 

For full détails on the Model 2248 Multi-
ADC or on other instruments in our inte-
grated line of high-performance NIM and 
CAMAC modules, contact Alan Michalowski, 

Sales Manager, LRS Particle Physics Divi­
sion, or your local LRS Sales Office. 

L e C r o y R e s e a r c h S y s t e m s C o r p . 
126 North Route 303 • West Nyack, N. Y. 10994 
Téléphone: (914) 358-7900 • TWX: 710-575-2629 
Cable: LERESCO 

SWITZERLAND 

High Energy and Nuclear Equipment, SA 
2, chemin de Tavernay 

Grand-Saconnex, 1218 Geneva 
Switzerland 

SALES REPRESENTATIVES IN : 

GERMANY 

Nucletron Vertr iebs - GMBH 
Gàrtnerstrasse 60 

8 Mùnchen 50 
West Germany 

UNITED KINGDOM 

AEP International Ltd. 
14a, High Street 

Staines, Middlesex 
England 
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