
Ten Years Ago 
...some personal reminiscences 

Hildred Blewett 
cal led for unprecedented precis ion in 
large-scale engineer ing. Its operat ion de­
pended on the new pr inc ip le wh ich had 
quest ion marks in it even on paper. How 
much beam, for example, cou ld the ma­
chine keep under contro l when it was 
accelerated through ' t ransi t ion ' — the 
energy at which the beam behaviour chan­
ges and the accelerator has rapidly to 
fo l low suit. 

Al l these problems were in the hands of 
a br i l l iant but inexper ienced team. They 
were solved. They were solved on sched­
ule (within six years of the s igning of the 
CERN Convention) and they were solved 
at a cost (120 mi l l ion Swiss francs) rea­
sonably close to the est imate worked out 
in 1955. 

The success of the co l laborat ion was 
perhaps even more impressive. To propose 
that Belgians, Br i t ish, Dutch, French, Ger­
mans, Greeks, Ital ians, Scandinavians, 
Swiss and Yugoslavs could work success­
ful ly together on a huge pro ject — de­
manding the highest technica l sk i l l , the 
product ion of a mi l l ion components by 
manufacturers scat tered throughout Euro­
pe, very careful p lanning, and the closest 
cooperat ion — was ideal ist ic. But it work­
ed. 

In 1969, wi th CERN a large and expe­
r ienced organizat ion, it is easy to forget 
the pioneer ing spir i t of those years. But 
the bui ld ing of the PS left its mark on all 
who were involved. They wi l l st i l l ta lk 
intensely about what they d id and about 
their ' f ierce pr ide ' in doing it. It is their 
achievement in part icular that we are 
honour ing this month. 

This photo, almost as famous a record of the 
night of 24 November 1959 as the polaroid photo 
on the cover, shows the seraphic contentment 
of Hildred Blewett when full energy had been 
achieved. She was scheduled to leave Geneva 
the following day and that night was her last 
chance to see the PS in. Hildred has become 
known as the mid-wife of large accelerators 
having been present at the first operation of 
the Brookhaven Cosmotron, the CERN PS and 
the Brookhaven AGS, and close to the first 
operation of Saturne at Saclay and the ZGS 
at Argonne. She is now at CERN for three 
years during which time she hopes to continue 
her reputation by seeing in the Intersecting 
Storage Rings. 

(Photo J. Sharp) 

Remember the night of November 24th, 
1959 ? Of course I do. I was si t t ing in the 
Canteen eat ing supper wi th John Adams, 
as we had done many t imes that Fall . 
There was not a wide cho ice of food in 
those days — spaghett i or raviol i or, occa­
sional ly, f r ied eggs — but our thoughts 
were not on the meal. We had hardly 
spoken, our spir i ts were low, then John 
lit his pipe and said, 'Well, now that we've 
finished eating, we might as well walk 
over and see if anything is happening.' As 
we went in the di rect ion of the PS bu i ld ­
ings, I asked him, 'Shall we go to the Main 
Control Room or over to the Central Build­
ing ? Chris Schmelzer said that Wolfgang 
Schnell has that radial phase-control thing 
working'. John pul led on his pipe, 'Proba­
bly doesn't matter, it may not do much 
good.' Our hopes had been dashed fair ly 
of ten. Then after a few more steps, he 
added, 'Let's go to the Central Building 
and see what they're up to.' It was about 
quarter to seven. 

Trudg ing along, I thought back over the 
past weeks, back to September 16th when, 
dur ing the Accelerator Conference at 

CERN, Adams had made the electr i fy ing 
announcement that protons in jected into 
the PS had gone one turn around the 
magnet r ing. Since that t ime, at tempts to 
put the PS into operat ion had brought a 
few t r iumphant moments but most of the 
t ime we had been d iscouraged, puzzled 
by the beam's behaviour, f rustrated by 
faulty equipment or, after qu ick tr ia ls of 
this remedy or that, in despair over the 
lack of success. The protons just d idn ' t 
want to be accelerated. 

During the summer of 1959, Adams had 
wr i t ten to invite me to stay on at CERN 
after the Conference since it looked as 
if the PS wou ld be ready for running- in 
tests and Brookhaven had agreed because 
informat ion f rom these tr ials wou ld be 
very useful for the start-up of the AGS that 
wou ld probably occur dur ing the fo l lowing 
summer. But I had to go back soon to 
help on the AGS. Pressure for h igh-energy 
protons in the United States was mount ing 
even higher wi th the imminent product ion 
of European ones, so I had already book­
ed passage to sail home. For some t ime 
I had been saying to everyone that we 
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must get the protons through ' t ransi t ion ' 
before I left. Now it was November 24th, 
I must leave Geneva the fo l lowing day, 
but the prospects were bleak. Would this 
beam-night be any dif ferent ? 

A l though the PS had been ready to 
accept protons f rom the Linac in Sep­
tember, a great deal of f inal test ing had 
not been completed and instal lat ion and 
cabl ing was going on in the ring and the 
Main Control Room. Consequent ly, for the 
f i rst few weeks, beam tests cou ld be 
scheduled only for Tuesdays and Thurs­
days f rom six to ten in the evening; dur ing 
the f inal weeks of my stay there was also 
some t ime on Friday evenings. During 
these sessions, our spir i ts ranged f rom 
high to low as the beam behaved some­
what as expected or baff led us complete ly . 

Short ly after the Conference, when the 
f irst p ickup electrodes were operat ing, 
we had happi ly seen the in jected beam 
spiral in, under the inf luence of the rising 
magnet ic f ie ld (without r.f.), observed beta­
tron osci l la t ions for the f irst t ime, and 
eager ly est imated Q-values f rom the beat­
ing patterns. But the spira l l ing t ime was 
wrong and the Q-values were off, wi th 
radial and vert ical values dif ferent. Why ? 

Another night, beam f rom the Linac was 
on its way but nothing at all could be seen 
on the scopes in the MCR. After many 
checks, it was found that a resistor had 
burned out in the power supply of the 
electrostat ic inf lector. Adams, Hine and 
Lapostol le rushed into the main-r ing tun­
nel, g lared at the of fending i tem, hust led 
to have it rep laced. It burned out again — 
and again — an evening wasted and home 
d iscouraged. 

Early in October, the programmed part 
of the r.f. system was ready for t r ia l . 
Schmelzer and Hans Geibel were in the 
Central Bui ld ing and Pierre Germain was 
peer ing at scopes in the Main Control 
Room. Linac said beam was ready and 
inf lector work ing . Hine was in the MCR, 
looking at the injected beam, adjust ing 
quadrupoles, changing inf lector vol tage, 
rushing f rom one scope to another. The 
beam isn't spiralling properly... wait... all 
right, go ahead r.f.... Central Building says 
it's on, programme on. Yes, beam is being 
captured... it's accelerated... but lost after 

a few milliseconds. Changes in the r.f. 
programming... is the beam better... yes, 
now it goes for 10 milliseconds... no, it's 
15... now it's gone again. But we went 
home sat isf ied — some beam had been 
captured, there had been some acceler­
at ion. 

More evenings wi th tr ials of the r.f. 
programme fo l lowed, mostly unsatisfactory, 
then a surge of hope spread through the 
group. Careful check ing of the inf lector 
area showed that a temporary observat ion-
f lag was st ick ing into the vacuum chamber 
at the entry point and, even worse, some 
of the mechanica l structure of the inf lector 
seemed to cut off part of the c i rcu lat ing 
beam. Mixed wi th the chagr in at not f ind ­
ing these th ings earl ier was a feel ing that 
here, at last, was the source of the in jec­
t ion t roubles. Next night, there was dec i ­
ded improvement in the spira l l ing, beam 
was more rel iable, but sti l l there was 
coupl ing between the vert ical and radial 
betatron osci l la t ions and the Q-values 
were st i l l w rong . In spite of this, the r.f. 
programme was tr ied again, Schmelzer 
and the r.f. group busy in the Central 
Bui ld ing and Hine, Adams, Pierre Germain 
and the rest of us anxiously looking at the 
scopes in the MCR. But, a l though occa­
sional ly captured and accelerated for a 
few mi l l iseconds, the beam again dr ibb led 
off and was lost. 

The r.f. system had been designed to 
run wi th a f requency programme to a few 
GeV, then to swi tch over to an automat ic 
system wi th a phase- lock and wi th errors 
in the beam's radial posit ion fed back to 
the r.f. ampl i tude for correct ion. When this 
automat ic system was ready, it was tr ied 
wi th swi tch ing- in much earl ier than p lann­
ed and this d id succeed in accelerat ing 
the beam somewhat longer. But then it 
was lost, usual ly in a series of steps and 
all gone after a few tens of mi l l iseconds. 
I don' t remember if we reached 2 or 3 GeV 
on an occas ional pulse, but certainly no 
more. The behaviour of the beam remain­
ed errat ic and unstable. What was wrong? 

Measurements of the beam's posi t ion 
on the radial p ickup electrodes were hast­
ily plot ted by Adams to show that the 
closed orbi t was off in some places, but 
only by a few cent imetres, surely not 
enough to prevent some beam from going 
to t ransi t ion. The rate of rise of the ma­

gnet ic f ie ld was var ied to look for eddy-
current t roubles. Col in Ramm and the 
Magnet Group rushed around the ring in 
the dayt ime, searching for stray f ie lds or 
remanence effects. Jean Gervaise scanned 
the survey data for possible errors in 
magnet posi t ions whi le Jack Freeman 
hunted for signs of beam disappearances 
wi th radiat ion monitors. More tr ials of the 
r.f., wi th and wi thout phase-lock, more 
d iagnost ic equipment hurr iedly inserted, 
more measurements. But the protons made 
no progress. 

During those Tuesday and Thursday 
evenings in October and early November, 
many of the PS bui lders gathered around 
the tables in the centre of the Main Control 
Room. Only the most essential of the 
contro l racks were there, the rest were 
being instal led and, whi le we worked, men 
in blue coats were busy behind the racks 
cabl ing or, f rom t ime to t ime, acc ident ly 
uncabl ing. I cannot remember all the 
people who were there, but always there 
was Hine, usually Adams, Johnsen, Here-
ward , Schoch, Schmelzer, Pierre Germain. 
Somet imes Sagnel l and Sharp would stop 
work ing to take ' cand id ' photos (often in 
the way of the serious observers). Kono-
pasek wou ld be improving p ickup stat ions, 
Munday invest igat ing vacuum gauges, 
d isembodied voices coming from Linac, 
Power House, or Central Bui ld ing. To try 
to br ing order out of chaos, an Engineer-
in-Charge was appointed for each session 
and among those taking a turn were 
Bonaudi , Br iant i , Fischer, Jacob and Reich. 

At one stage, to save (or prevent ?) 
people f rom going home to eat and being 
late for the scheduled 6 p.m. start-up, 
Hine arranged cold meats, cheese and 
bread to be sent to the MCR. As I recal l , 
th is was not a rousing success. 

There were per iods of f rant ic activity. 
Beam is on... let's try this... with r.f.... 
without r.f.... look at the scope... measure 
this... photograph that... But there were 
also long per iods of wai t ing. Inflector is 
off again... the high-voltage set feeding 
the Linac is sparking over... instruments 
not ready... something disconnected. We 
sat at the tables and wai ted and wai ted. 
One night, just as beam came on, all the 
l ights went out — trouble at the CERN 
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Commissioning days 

Pierre Lapostolie (left) and Mervyn Hine do 
not give the impression of having been highly 
delighted with the way things were going. 

Below : Mervyn Hine and Kjell Johnsen also 
looking a bit short on confidence in what they 
were doing. 

(Photos B. Sagnell) 

main power house — and we groped our 
way out in darkness, Adams str ik ing 
matches all the way. 

During the days, many act iv i t ies were 
going on : tests on the magnets and pole-
face windings, Linac running, tests on r.f. 
components, tests in the Power House, 
interminable cabl ing. Throughout the bu i ld ­
ings, there were sets of cal l l ights wh ich 
f lashed in var ious patterns. One pattern 
was repeated so often that I f inal ly asked 
whose it was. It was for Kees Z i lverschoon, 
whom we seldom saw. He was in charge 
of all instal lat ion and coord inat ion and 
was always off in tunnels, chasing work­
men, fo l lowing missing items, running f rom 
place to place. 

I had a desk in Mervyn Hine's off ice 
where in the mornings, part icular ly after 
beam-nights, one after another would 
come in — Johnsen, Hereward, Schoch, 
Schmelzer, somet imes Adams, many others 
— and the talk wou ld start. Are the closed-
orbit deviations causing serious trouble ? 
Is the Linac emittance all right ? What 
about the missing bunches, caused by the 
poor performance of the inflector ? Every 
Monday morn ing, in the PS Conference 
Room, there was a meet ing of the 'Runn-
ing-in Commit tee ' , start ing at 9 a.m. sharp 
and lasting unti l wel l after 1 p.m. or even 
2 p.m. Discussions and arguments — on 
and on. 

But somet imes it was quiet, when Hine 
and the others were off prepar ing for the 
evening runs. Then, I might go down the 
hall to a nearby of f ice where Ed Regen-
streif was compi l ing the ful l story of the 
PS and we would talk of the t ime back in 
1951 when, at the request of the early 
CERN Counci l , he had come to the United 
States to look at the const ruct ion of the 
Brookhaven Cosmotron and the Berkeley 
Bevatron. Regenstreif had earned the eter­
nal grat i tude of the Cosmotron bui lders 
(then an unknown and inexper ienced 
group) for his praise of our design that 
resulted in the CERN Counci l 's dec is ion, 
at f irst, to bui ld a scaled-up Cosmotron 
of 10 GeV. It had been to reduce the costs 
of this machine that Stan Liv ingston, in a 
spir i t of internat ional goodwi l l , had f irst 
cons idered possibi l i t ies for size reduct ion 
by reversing b locks in a Cosmotron- l ike 
magnet. This was in the summer of 1952, 
at Brookhaven after the Cosmotron had 



successful ly operated. We had been look­
ing forward to a visit by Dahl, Goward and 
Widerôe to discuss the plans for the pro­
posed European high-energy accelerator . 
Further work by Liv ingston, Courant and 
Snyder had led to the a l ternat ing-gradient 
des ign pr inc ip les in t ime for presentat ion 
to our European visi tors. 

Often, in the dayt ime, I went over to the 
Linac Bui ld ing, to look at the 50 MeV 
beam, to watch measurements being made 
by Pierre Lapostol le, Peter Standley, Col in 
Taylor, Bryan Montague and others. Over 
there another Amer ican visi tor was f re­
quent ly watch ing or help ing — Lloyd 
Smi th , at CERN a .year on leave f rom 
Berkeley. Later on, he was to be so im­
pressed by the per formance of the CERN 
PS that he would go back to Berkeley 
wi th a set of parameters for a s imi lar 
machine of 100 GeV, infect his coworkers 
wi th his enthusiasm and begin ser ious 
des ign. Af terwards, this wou ld be changed 
to a design for 200 GeV that wou ld f ind 
suppor t f rom the US high-energy-physics 
communi ty , cu lminat ing in the large acce l ­
erator at Batavia. 

Occasional ly , on a Sunday, I wou ld go 
a long the lake to visit my good f r iends, 
Kjel l and Aase Johnsen, and we would 
recal l the days in 1953 when the f irst 
des igns for the PS were being worked 
out by groups in var ious places (Harwel l , 
Paris, Heidelberg, Bergen, etc.) all under 
the leadership of Odd Dahl in Bergen. 
John Blewett and I had spent some 
months in Bergen in the summer of 1953 
and, dur ing that t ime, Johnsen had been 
work ing on the behaviour of the beam at 
t ransi t ion energy (where there is no phase 
stabi l i ty) . His calculat ions had given us 

the f irst conf idence that beam could be 
accelerated through this dangerous region. 
Or, the Johnsens and I would go back to 
November 1952, when a small group 
( inc luding Kjell and myself) had come to 
Geneva and been taken out near the 
French border to see the f ields where 
some day a large Laboratory might be 
buil t . This t r ip was after a meeting in Paris 
where the main topic of d iscussion had 
been the recent work of Adams, Hine, and 
Lawson on the serious effects of magnet 
inhomogenei t ies and their d iscovery of 
f r ightening resonances. Or, we would 
come back again to 1953, to early October, 
when the PS Design Group had come to 
Geneva (a risky business with no govern­
mental commi tments and f inances on a 
month- to-month basis) to start work at the 
Physics Institute of the University of Ge­
neva. There we had all worked hard to 
prepare for a Conference, held later that 
October, where papers on the design of a 
30 GeV machine (later reduced to 25 GeV 
by the Counci l) had been presented to an 
audience of accelerator experts, Counci l 
members and their advisors. The Design 
Group had been nervous — it could not be 
proved that this novel type of accelerator 
would work, so many hazards, such inex­
per ience, the future of European h igh-
energy physics at stake. I had been ner­
vous, too. I had worked up some cost 
f igures, based on Cosmotron costs, and 
the totals were much in excess of what 
had been ant ic ipated. Would the Counci l 
accept it ? But these reminiscences wi th 
the Johnsens wou ld be broken off by the 
sudden arr ival of Hine, br inging us back to 
1959, to the problems of the PS. He had 
a new theory. What did we think ? Should 
we try this next week ? 

Expressions still worried as some of the 
commissioning team cluster around an 
oscilloscope. Left to right : John Adams, Hans 
Geibel, Hildred Blewett, Lloyd Smith, Chris 
Schmelzer, Wolfgang Schnell, Pierre Germain. 

(Photo B. Sagnell) 

Many of these th ings were in my 
thoughts as Adams and I approached the 
Central Bui ld ing. I was depressed at hav­
ing to leave the next day, wi th the protons 
st i l l ba lk ing. I had wanted so much to 
see this machine operate successful ly 
before I left. Al l th rough the years, I had 
been so involved wi th CERN and its PS 
that I had felt a g low of pr ide wi th each 
mi lestone passed dur ing const ruct ion. 
More than ever, over these past weeks, 
I had felt that it was partly my machine 
too. John interrupted my thoughts wi th 
'Well, Hildred, we haven't done much 
during your stay. It's hardly been worth­
while, you haven't learned...'. I broke in, 
'Wolfgang thinks this radial phase-control 
will really work, he's very optimistic, and 
maybe...'. But I knew that no one else had 
great hopes for any improvement. Even 
Schmelzer had thought it was hardly wor th 
the effort, but Schnel l had gone ahead 
over the last couple of weeks wi r ing it 
up for a qu ick test. Just a few days before, 
I had been down in the basement lab, 
l istening to his enthusiasm. The idea was 
to use the radial -posi t ion signal f rom the 
beam to contro l the r.f. phase instead of 
the ampl i tude. With this system, the sign 
of the phase had to be reversed at t ransi ­
t ion and, in his haste, Schnel l had buil t 
th is part into a Nescafe t in , the only th ing 
of the right size. But could Nescafe t ins 
help ? There had been so many d isap­
pointments. Perhaps someth ing really fun­
damenta l was wrong . I felt a certain last 
desperate hope, but I wasn' t opt imist ic . 

Adams opened the door of the Central 
Bu i ld ing. For a moment the l ights b l inded 
us, then we saw Schmelzer, Geibel and 
Rosset — they were smi l ing. Schnel l walk­
ed towards us and, wi thout a word , pul led 
us over to the scope. We looked... there 
was a broad green trace... What's the 
timing... why, why the beam is out to 
transition energy ? I said it out loud — 
TRANSITION ! 

Just then a vo ice came from the Main 
Control Room. It was Hine, sounding a bit 
sharp (he was running himself ragged, 
as usual, and more frustrated than any­
one), 'Have you people some programme 
for tonight, what are you planning to do ? 
I want to...'. Schnel l in terrupted, 'Have you 
looked at the beam ? Go and look at the 
scope'. A long si lence... then, very quietly, 
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The page from the PS log book, 24.11.59. 
At 19 h. 35, it reads '22 GeV Historic Moment'. 
By 20 h. 00 the entries had become rather 
incoherent. 

Below : Congratulations Italian Style. Gilberto 
Bernardini embraces John Adams in the Main 
Control Room. 

(Photo J. Sharp) 

Hereward's voice, 'Are you going to try 
to go through transition tonight ?' But 
Schnel l was already behind the racks wi th 
his Nescafe t in , Geibe! was out in front 
check ing that the wires went to the right 
places, not the usual wrong ones. Quickly, 
quick ly, it was ready. But the t iming had 
to be set right. Set it at the calculated 
value... look at the scope... yes, there's a 
little beam through... turn the timing knob 
(Schnel l says I yel led this at h im, I don' t 
remember) ...timing changed, little by 
little... the green band gets longer... no 
losses. Is it... look again... we're through... 
YES, WE'RE THROUGH TRANSITION! 

How far ? What's the energy ? Some­
thing below 10 GeV because the magnet 
cycle is set for lower fields and a one-
second repetition rate for testing. Hurr ied 
cal l to Georgi jev ic in the Power House. 
Change the magnet cycle to full field. 
Beam off whi le we wait . The long minutes 
drag by. Wil l the beam come on again ? 
This is just the t ime for that drat ted inf lec-
tor to go off again, or the high-vol tage 
set to arc over. Hurry up, Power House ! 
I remember Schnel l murmur ing, 7 prom­
ised you we'd get through transition'. But 
we were all rather awed by it. No one 
spoke — Schmelzer lit a cigar, Adams 
relit his pipe, we wai ted. 

Finally, the cal l came through — magnet 
on again, pulsing to top f ie ld . Call the 
Linac for beam. Beam on, it's injected, 
inflector holding, beam spiralling. R.f. on, 
all set as before with the blessed phase-
control and the Nescafe tin. Change tim­
ing on the scopes, watch them and hold 
your breath. One second (time for accel­
eration) is a long time. The green band 
of beam starts across the scope... steadily, 
no losses... to transition... through it... on, 
on how far will it go... on, on IT'S ALL 
THE WAY'! Can it be? There it goes 
again, all the way as before... and again... 
and again. Beautiful, smooth, constant, no-
loss green band... Look again at the tim­
ing... all the way... it must be 25 GeV ! 
I'm to ld I screamed, the f irst sound, but 
all I remember is laughing and cry ing and 
everyone there shout ing at once, pumping 
each other 's hands, c lapping each other 
on the back whi le I was hugging them al l . 
And the beam went on, pulse after pulse. 

Slowly, we came back to earth. John 
Adams was first. Looking very ca lm, he 



John Adams announces the news to the CERN 
staff in the Main Auditorium the following 
morning. In his hands the famous vodka bottle 
and the polaroid photograph it was to carry to 
Dubna. 

went to the phone to ring up the Director 
General , C.J. Bakker, to tel l him the news 
but Bakker d idn' t seem to grasp it r ight 
away (could it be that John was just a 
l i t t le incoherent?) Schmelzer was beaming, 
for once even his c igar forgot ten, co ld on 
the ashtray. Schnel l looked supremely 
happy, he was the hero of the hour. Gra­
dual ly, I co l lected my wits enough to 
wr i te out a te legram to Brookhaven that 
Geibel dashed off to send immediately. 
We went over to the Main Control Room 
and found Hine cal l ing round to locate 
some sort of counter for check ing the 
energy. Johnsen was saying, heatedly, 
'Did someone change the timing on this 
scope ? I just turned away from it for a 
moment and here is the beam going out...' 
How could it be 25 GeV wi thout poleface 
wind ings on ? But all the scopes showed 
the same smooth green t race, one second 
long — it really was 25 GeV. Even more 
unbel ievable, the signal on the p ickup 
e lect rodes gave an intensity of about 10 1 0 

protons per pulse. No, that can't possibly 
be r ight, we ' re lucky if it 's 10 9 . Check and 
recheck... look at the cal ibrat ions.. . yes, 
that number is r ight, 10 1 0 . 

The rest of that evening has been des­
cr ibed many t imes. People came f looding 
in, I don' t know who told them the news. 
Polaroid pictures of the scope traces were 
passed around for signatures on the back, 
cher ished souvenirs. Bott les appeared, by 
magic, inc luding the famous bott le of 
vodka given to Adams by Niki t in. Bakker 
arr ived with a bott le of gin under his arm. 
Bernardini bounded in, hugged Adams 
and Hine, launched into a descr ip t ion of 
what he wanted to do as a f irst exper i ­
ment, then lapsed into pure Ital ian. Miss 
Steel and the secretar ies were there, smi l ­
ing happi ly — they had had to put up wi th 
our compla in ts and bad humours. I remem­
ber Col in Ramm mutter ing, 'Where do we 
go from here ? What about two or three 
hundred GeV ?' (He was ahead of the 
times.) I left short ly before midnight to 
pack my sui tcases. 

Early next morning (at 2 a.m. New York 
t ime) I had a phone call f rom John Blewett 
of fer ing congratu lat ions from Brookhaven 
and asking quest ions. My te legram had 
come as a bombshel l and the word 
had spread rapidly across the United 
States. What had brought success ? 

I to ld him about the phase-control system 
and, s ince it was s imi lar to the one being 
bui l t for the AGS, it was a relief to know 
that this was just what the protons l iked. 

Then out to the Lab for f inal goodbyes, 
over to the Aud i to r ium to hear Adams tel l 
the story to all CERN, my PS fr iends gr inn­
ing proudly but no one happier than I. 
Then, Hine was dr iv ing me to the stat ion 
and many of these good fr iends there to 
see me off w i th , 'Well, we did it for you !' 
General euphor ia in the ait. Just one com­
plaint — Kjell Johnsen, wistful ly, 'You 
know, we've been cheated. It all happened 
too fast. I thought we would be happy to 
reach transition, then, after a while ano­
ther good feeling at 10 GeV, a week or so 
later maybe 15 GeV and, perhaps after a 
month or more, 25 GeV. Now it's all 
happened at once, there is only one mo­
ment of triumph. We've been cheated'. 

But the train is moving and there is 
Pierre Germain waving from across the 
t racks. The train passes the CERN site. 
There is the great PS ring and the g lo­
r ious memor ies of the previous evening. 
Now to hurry and get protons around the 
AGS. 
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1959-1969 
Ten years in the life 
of a machine 

Operation and development of the PS have 
brought a dramatic improvement in its 
capabilities. This article describes the years of 
getting to know the machine and of developing 
its potential, picking out some major landmarks 
on the way. The article was put together with 
the help of P.H. Standley (PS Division Head), 
C.S. Taylor (Linac), G. Plass, W. Richter (Mam 
Ring), M. Georgijevic (Power Supply), 
J.H.B. Madsen (Operation), and G.L. Munday 
(Experimental Areas). 

Parameters of the 28 GeV Proton Synchrotron 
Linac 1959 1969 
Type of ion source r.f. duoplasmatron 
Pre-accelerator (Cockcroft Walton) 500 kV 500 kV 
Number of Linac cavities 3 3 
Final energy 50 MeV 50 MeV 
Pulse length 10 jus 20 /us 
Intensity of 50 MeV beam about 3 mA about 110 mA 
Peak Linac intensity 4.8 mA 140 mA 

Main Ring 
Diameter of ring 200 m 200 m 
Magnetic field 147 G to 14 kG 147 G to 14 kG 
Number of magnets in ring 100 100 
Weight of magnet 3 400 tons 3 400 tons 
Vacuum chamber circumference 628 m 628 m 
Vacuum chamber cross-section 14.5 X 7 cm2 14.5 X 7 cm2 

Number and type of pumps 70 oil diffusion 60 oil diffusion 
24 sputter ion 

Vacuum pressure about 3 X 10~6 torr below 2 X 10~6 torr 
Number of r.f. units 16 14 
Frequency range 2.9 to 9.55 MHz 2.9 to 9.55 MHz 
Peak voltage of r.f. system 133 kV 143 kV 
Energy gain per turn 54keV(at12kG/s) 75keV(at16.7kG/s) 
Number of protons accelerated per pulse about 3.1010 about 2.1012 

Power Supply 
Type of power supply Three phase motor Three phase motor 

alternator alternator 
Twelve phase Two twelve phase 
static convertor static convenors 

Rotation speed 3 000 rev/min 1 000 rev/min 
Weight of flywheel and rotor 28 tons 90 tons 
Magnet losses 1.6 MW 2.8 MW 
Pulse repetition time 3 s (25 GeV le) 1.7 s (25 GeV/c) 

for a 20 ms flat top 5 s (28 GeV/c) 1.9 s (28 GeV/c) 

Operat ion (Early 1960) 
Number of internal targets 1 3 
Number of ejected beams None 2 fast, 1 slow 
Number of external targets None 4 
Number of experiments fed per pulse 2 to 3 7 to 8 (plus 3 to 4 

testing/parasiting ) 

Experimental Facil i t ies (Early 1960) 
Experimental floor area about 2 500 m2 9 000 m2 

(North and South (North, South, East 
Halls partially and South-East 
available) Halls, plus two 

bubble chambers) 
Bubble chambers 30 cm hydrogen 81 cm and 2 m 

(in March 1960) hydrogen 1.2 m 
heavy liquid 

Number of beam transport elements 3 about 250 
Maximum power consumption in Halls about 0.5 MW 21 MW 

When the PS was des igned many of the 
techn iques and the assoc ia ted appara tus 
w h i c h are now in everyday use on the 
mach ine had not been d r e a m e d up o r 
we re then jus t not t echno log i ca l l y feas ib le . 
No-one cou ld p red ic t e i ther the g r o w i n g 
d e m a n d s of par t i c le phys ics or the g r o w i n g 
exper t i se in the use of the mach ine w h i c h 
has led to con t inuous deve lopmen t of its 
versat i l i ty , f t is amus ing to r emember the 
fee l ing of s l igh t unease w h i c h m ing led 
w i th the t r i umph among the mach ine bu i l ­
ders w h e n the synchro t ron f i rs t came into 
ac t i on . The mach ine was bu i l t and most of 
the des ign staff expec ted to return home 
— th is was the s imp le assumpt ion on 
w h i c h most of t hem had c o m e to Geneva. 

But ten years of exper ience have taugh t 
that an ins t rument of th is k ind w i l l p roba ­
bly never be ' ready ' — ready in the sense 
of a mach ine that is sw i t ched on and off 
and runs w i thou t change. Dur ing these 
years many mod i f i ca t ions have been 
i n t roduced and new systems have been 
a d d e d — to inc rease its capab i l i t i es as a 
sou rce of h igh energy par t ic les , to ease 
ope ra t i on , to improve con t ro l of the many 
parameters , and to reduce damage due to 
i r rad ia t ion of the synchro t ron componen ts . 
Even more rad ica l changes w i l l be f o r t h ­
c o m i n g w i t h i n the next th ree o r four years 
as part of the PS Improvement P rog ramme. 

Linac 
In 1960, when the l inear acce le ra to r began 
to p rov ide a beam for the PS on a regu lar 
basis , the task of the L inac Group seemed 
to be fa i r ly c lear and s t ra igh t fo rward . The 
staff cons is ted of the phys ic is ts , eng ineers 
and t echn i c i ans w h o had ac tua l l y bu i l t the 
mach ine (the theore t i c ians and des igners 
hav ing moved to o ther jobs) and the p r io ­
r i t ies we re on ly too obv ious to the p rac t i ­
ca l l y -m inded , the re l iab i l i ty of c o m p o n e n t 
par ts be ing measured d i rec t l y in t e rms of 
lost s leep and lost week-ends . The beam 
behav iour seemed reasonab ly c lea r as 
w e l l . Ear ly measurements sugges ted that 
the energy sp read , and the beam d iame te r 
and d i ve rgence , were abou t wha t one 
expec ted . The p rob lem, main ly , w a s to 
increase the intensi ty, s ince it appea red 
that the PS cou ld use more p ro tons if the 
L inac cou ld p rov ide t hem. 
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