
Goodbye Synchro-Cyclotron 

The magnet coil for CERN's first accelerator, 
the 600 MeV Synchro-Cyclotron, arrives in 
1955. This machine is being shut down in 
December after an illustrious 33-year career. 

On 17 December, after having seen 
many other physics machines 
come and go during its 33-year 
career, CERN's 600 MeV Synchro-
Cyclotron (SC) is being shut down. 

Judged simply by its length (to 
say nothing of its quality), the re
search career of this machine tes
tifies to the wisdom and imagina
tion of the CERN pioneers who pro
posed it in the early 1950s. 

When the idea for what was to 
become CERN was being discussed 
in 1950, imaginations were cap
tured by the concept of a Laborato
ry built around a giant accelerator 
rivalling those being planned in the 
US. By 1 9 5 1 , wi th experience and 
know-how in Europe (with the ex
ception of the UK) still thin on the 
ground, a note of pessimistic real
ity began to creep in, led notably 
by Niels Bohr and Hendrik Kramers, 
calling for an initial, more modest 
machine to pave the way for the 
later giant. 

!n a 'classical' fixed frequency 
cyclotron, the output energy is lim
ited by the relativistic increase in 
he effective mass of the circulating 

, (articles as they approach the vel
ocity of light. The synchro-cyclo
tron technique, invented by Edwin 
McMillan in the US and, indepen
dently, by V.I . Veksler in the Soviet 
Union, overcomes this by modulat
ing the radiofrequency and was de
monstrated at the Berkeley 37-inch 
machine in 1946. Almost imme
diately its companion 184-inch cy
clotron was converted, yielding ini
tially 195 MeV deuterons and 390 
MeV alpha particles, subsequently 
being modified to produce 350 
MeV protons. 

In the UK, which had inherited a 
lot of nuclear physics know-how 
and investment in the wake of the 
big Wor ld War II projects, the Har
well 110-inch SC supplied 175 
MeV protons from December 1949 

and the Liverpool 156-inch ma
chine attained 400 MeV in 1954. 

The first CERN Council meeting, 
held in Paris on 5 May 1952, ap
pointed Cornelis Bakker to lead an 
SC study group. A t the second 
Council session, held the fol lowing 
month in Copenhagen, Werner Hei-
senberg, fresh from a physics 
meeting, advised that the SC 
should provide 600 MeV protons. 
Wi th no central site, SC work soon 
became dispersed all over Western 
Europe - vacuum chamber at Har
well and Liverpool, magnet at Upp
sala (Sweden), shielding and con
trol in Paris, and radiofrequency in 
Holland by a group working in 
close collaboration with Philips at 
Eindhoven. 

By November 1953 the machine 
design was practically complete, 
and after construction got under
way at the new Meyrin site in 
1954 the SC soon lived up to its 
promise of a machine that would 
be 'quick and easy to build'. 

When CERN's first Director-Gen
eral, Felix Bloch, resigned in 1955, 
his place was taken by Bakker. 
Wolfgang Gentner, previously a 
consultant for CERN's big machine 
- to become the 28 GeV Proton 
Synchrotron - was invited to CERN 
to become Director of SC Division. 

Under his leadership, the SC pro
ject came to fruition, and first 
beams were accelerated on 1 Au

gust 1957, practically on the date 
foreseen, thereby establishing an 
important CERN tradition. 

Wi th the field to itself pending 
completion of CERN's larger ma
chine, the SC lost no time in at
tacking new physics. Early suc
cesses included the discovery of 
the decay of a charged pion into an 
electron (and a neutrino), and into a 
neutral pion and an electron (to
gether wi th a neutrino). The first 
'g -2 ' group was formed to make 
precision measurements of the 
magnetic moment of the muon, 
and showed for the first time that 
this particle behaved like a heavier 
version of the electron. 

Naturally these early SC studies 
provided valuable experience for 
young researchers who would go 
on to make their mark on the phy
sics scene. 

As research at the neighbouring 
PS machine got underway in the 
early 1960s, it was inevitable that 
some physicists were attracted by 
the lure of higher energies, and a 
group was formed to look into fu
ture SC options to maintain its re
search appeal. Various possibilities 
were discussed, but the option 
which emerged in 1964 and went 
on to be adopted was for an on
line isotope separator, an idea 
which had grown out of the early 
SC nuclear chemistry studies. The 
idea had been demonstrated in a 
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1951 Copenhagen experiment, and 
a strong Scandinavian tradition has 
remained a feature of this research. 

In such a separator, radioactive 
isotopes produced by the primary 
proton beam hitting a target are 
magnetically separated to isolate 
different mass components and el
ectrostatically steered towards var
ious experiments. Wi th continuous 
beams available, experiments can 
study the properties of nuclei 
which live only for a brief fraction 
of a second and would otherwise 
be inaccessible. A new under
ground experimental area was con
structed in 1965-6, and the new 
facility, called ISOLDE, received its 
first beam in October 1967. (For a 
long time a French/German/Scandi
navian collaboration, ISOLDE has 
gone on to attract researchers f rom 
many other countries.) 

In 1973, the SC was shut down 
for major modifications, and when 
it came on line again in 1975, little 
remained of the original machine 
other than its big magnet. ISOLDE 
also underwent a facelift, emerging 
as ISOLDE-2, and offering a 50-fold 
increase in extracted beam intensi
ty. Subsequent work on new 
ISOLDE beams has steadily in
creased both the range of elements 
available (to cover about half the 
Periodic Table) and the mass range 
covered for each element. Even for 
a middleweight element like rubid
ium, ISOLDE can supply some 3 0 
isotope variations. 

The next innovation was the ac
celeration of ions, and by 1980 the 
SC handled helium-3, carbon-12, 
nitrogen-15 and neon-20 in various 
charge modes. This research gave 
a first look at ion reactions at inter
mediate energies (close to 100 
MeV/nucleon) and helped to pre
pare the ground for a new genera
tion of experiments at dedicated 
heavy-ion accelerators such as 

GANIL (Caen, France) and those at 
the Germany GSI Laboratory in 
Darmstadt. 

By this t ime, ISOLDE require
ments, wi th hundreds of regular us
ers, were dominating SC opera
t ions, and the ISOLDE-3 high reso
lution separator arrived in 1985. 

As well as making many valuable 
contributions to nuclear physics, 
ISOLDE also opened up new re
search techniques, notably the ele
gant optical pumping method pro
posed in 1968 by Ernst Otten, then 
at Heidelberg, for measuring the 
spin and magnetic moments of 
short-lived nuclei. (For this work 
Otten received in 1987 the Gent-
ner-Kastler Prize awarded by the 
French and German Physical Soci
eties.) 

An enthusiastic (and highly multi-
disciplinary) user group that grew 
in stature during the 1980s ex
ploited muon spin rotation to study 
the structure of a wide range of 
materials, including macromole-
cules, metals and semiconductors. 

While remaining SC research has 
been redirected to other Laborato
ries, on-line isotope studies will live 
on at CERN. After three incarna
tions at the SC, ISOLDE will reap
pear in 1992 after modifications 

1966 - excavations underway for the 
ISOLDE on-line isotope separator at CERN's 
Synchro-Cyclotron. 

(Photo CERN 178.4.66) 

have been completed at CERN's 1 
GeV Booster synchrotron. Con
ceived as a link in the CERN accel
erator chain, the Booster has never 
had its own experimental area, but 
has capacity to handle additional 
particles. Construction work began 
last year. 

A symposium to mark the SC's 
contributions to physics is being 
planned for the Spring. 
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