
ISOLDE looks forward 

P. G. Hansen of Aarhus (right), chairman 
of the Zinal workshop, in congenial 
discussion with CERN Research Director 
R. Klapisch. 

The original ISOLDE on-line isotope 
separator at the CERN 600 MeV 
Synchro-Cyclotron (SC) was com
missioned in 1967 and worked suc
cessfully until being essentially re
built in 1973 /74 at the same time as 
the SC was upgraded to give higher 
extracted intensities. Since then 
there have been continual improve
ments to practically every aspect of 
the facility, but t w o fundamental lim
itations appeared ; the lack of running 
time for experiments and the lack of 
space to house those experiments. 
A t the end of the 1970s and the early 
1980s, ISOLDE-2 used close to 250 
shifts per year but it became clear 
that this was the maximum the facil
ity could handle. 

A t about this t ime the CERN man
agement decided the SC should be
come more and more an accelerator 
dedicated to ISOLDE experiments, 
wi th the aim of doubling the time allo
cation to 500 shifts per year. In order 
to achieve this increase it was neces
sary to build a second target station 
and a second isotope separator 
since the existing facility was already 
saturated. Several possibilities were 
discussed during 1978 /83 and final
ly a solution emerged whose cost 
was reasonable: the new target sta
tion to be situated in the SC Hall, w i th 
the new isotope separator sending 
beam to the existing Proton Hall, a 
room several times larger than the 
present cramped, underground 
zone. This proposal was approved 
by CERN and the ISOLDE Collabora
tion in December 1983 and is at pre
sent being actively implemented in a 
collaborative effort by several 
ISOLDE member Laboratories, the 
CERN-ISOLDE group and the CERN-
SC group. An important point is that 
ISOLDE-2 operation will continue 
throughout the preparation for the 
new ISOLDE-3, although there is ine
vitably some s lowdown due to lack 
of manpower. Design of the new 

installation is at an advanced stage 
and it is hoped that the first beam 
might be obtained towards the end 
of 1985. 

To prepare the way for the ex
tended ISOLDE installation, the 
ISOLDE collaboration organized a 
workshop entitled 'On-line in 1985 
and beyond — a workshop on the 
ISOLDE programme', f rom 18-
22 June in Zinal, Switzerland, and 
chaired by P. G. Hansen of Aarhus. 
The aim was to review present and 
future research perspectives, and 
around 100 physicists f rom Europe, 
North America and China joined in 
the intense discussions in the beauti
ful setting of the Swiss Alps. 

The programme began wi th a re
port on the progress of the construc
tion of the new ISOLDE separator, 
presented by CERN project leader 
B. W . Allardyce. The new separator, 
which will be operated in a push-pull 
mode together wi th the present one, 

is a medium-current machine charac
terized by extremely good mass-re
solving properties. Wi th the new in
stallation in operation, ISOLDE will 
be able to accept 4 0 0 0 hours of 
beam time per year and will produce 
a large variety of radioactive 
beams. 

H. L. Ravn, CERN, made an exten
sive summary of present and future 
ISOLDE beams and indicated that 
beams of almost all elements below 
uranium may become available w i th
in a few years. The interest of the 
physics community in the research 
possibilities was clearly demon
strated f rom the large number of 
contributions wi th new ideas for the 
scientific programme. Proposals for 
the construction of new on-line iso
tope facilities in Canada and Germa
ny emphasized the importance of 
this field of research and the need for 
more experimental beam time. 

The topics discussed included nu-
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At the recent workshop on the possibilities 
with CERN's new ISOLDE on-line isotope 
separator facilities, held at Zinal in the Swiss 
Alps, Alvaro de Rujula, left, chaired the 
session on astrophysical and other 
fundamental applications. 

clear, atomic, solid-state, particle 
and astrophysics as well as isotope 
separator techniques, new ideas for 
storage rings and post acceleration 
of radioactive beams. 

The largest number of contribu
tions were those dealing wi th differ
ent types of laser spectroscopy on 
exotic atoms. R. Neugart, Mainz, re
viewed experiments using collinear 
laser spectroscopy which is one of 
the most successful current pro
grammes at ISOLDE. These experi
ments, which determine nuclear 
spins, moments and mean square 
charge radii (from isotope shifts), 
have collected a large amount of data 
over the past years. This programme 
has an even more exciting future in 
the light of new target developments 
and a possible increase in the sensi
t ivity of laser techniques. An inter
esting new laser technique was pro
posed by V. S. Letokhov, Moscow, 
and S. Libermann, Orsay. Their idea 

is to detect optical resonances in col
linear spectroscopy by field ioniza
tion of atomic Rydberg states (al
most hydrogen-like levels wi th outer 
electrons lying close to the ionization 
limit). 

S. P. M0ller, Aarhus, described a 
small heavy-ion storage ring now un
der construction at Aarhus which will 
be unique of its kind. A great variety 
of laser and atomic physics experi
ments will be possible, and wi th very 
high optical resolution. Similar tech
niques can be applied at a later stage 
at ISOLDE to store radioactive ions. 
Recirculation of the radioactivity will 
mean an effective intensity gain of a 
factor of at least 1 0 6 . 

The contributions and proposals 
for experiments in nuclear physics 
reflected the strong influence of re
cent experimental and theoretical de
velopments in nuclear and particle 
physics that have raised many funda
mental questions. One example is 

the observed quenching of the Ga-
mow-Teller strength, observed in 
the positron decay of proton-rich 
nuclei. This quenching, which has 
been observed in a series of proton 
to neutron reaction experiments, 
may partly be due to the role of the 
delta (1236) resonance in nuclei. 
Another interesting development is 
the discovery that intrinsic reflection 
symmetry is spontaneously broken 
in the ground states of certain heavy 
nuclei. This could lead to stable octu-
pole deformation of the nuclear 
ground state. Experiments to search 
for fingerprints of such nuclear 
states, revealing themselves as, for 
example, low energetic parity doub
lets, were proposed by G. L0vh0id-
en, Bergen, and W . Kurcewicz, War
saw. 

The highlights in the study of nuclei 
far f rom stability include the discov
ery and studies of new nuclear decay 
modes such as delayed particle em
ission processes (protons, two-neu
trons, etc.) and ground state proton 
radioactivity. Recently, carbon 14 
emission was discovered by a team 
from Oxford studying the decay of 
radium 223 . B. Price, Berkeley, 
pointed out that the variety of beams 
available at ISOLDE, combined wi th 
his plastic track detector techniques, 
would be the ideal combination for a 
systematic study of the occurrence 
of this new decay mode. On 4 July, 
Price showed that he was right since 
his first test experiment at ISOLDE 
found the second case of carbon 14 
radioactivity, this time radium 222 
(and 224). 

In the session devoted to astro-
physical and other fundamental ap
plications, W . Hillebrandt, Munich, 
pointed out that nuclear data of key 
importance for our understanding of 
the origin of the chemical elements is 
still required. Some of these would 
easily be available at ISOLDE in the 
coming years. In the same session, 
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F. Calaprice, Princeton, discussed 
experiments wi th oriented radioac
tive isotopes where magnetic and 
electric dipole moments could be 
measured with NMR methods. A 
non-zero electric dipole moment can 
arise only through violations of parity 
and time-reversal invariance. Cala
price suggested the element radon 

Exotic radioactivity 
It is beginning to seem as 
though there are nearly as 
many kinds of radioactivity 
as there are nuclei. 

According to the textbooks 
of just a few years ago, four 
kinds of radioactivity can be 
seen ; alpha decay (emission 
of a helium nucleus), beta 
decay (emission of an elec
tron), gamma decay (emission 
of a photon) and spontaneous 
fission (when a big nucleus 
splits into two smaller ones). 

Now all'that has changed, 
and studies of rare isotopes 
are turning up more and more 
'exotic ' decays. For example 
an experiment at the UNILAC 
heavy ion machine at GSI 
(Gesellschaft fur Schwer-
ionenforschung) Darmstadt 
(see October 1981 issue, 
page 357) saw nuclei decay
ing with the emission of a 
single proton. 

One of the most prolific 
isotopes for producing un
usual nuclear decay modes 
is lithium 11. This has large 
energy 'windows ' for a num
ber of different decays and 
over the past five years has 
provided examples of the 
emission of two and three 
neutrons as well as helium 
6 nuclei. These decays were 
'beta-delayed' — occurring 

(Z = 86) as the most interesting case 
for future experiments. 

Use of radioactive probes in solid 
state physics is a very rapidly devel
oping field wi th great potential for 
novel experiments. The solid state 
physics session began wi th an excel
lent review by E. Recknagel, Kon-
stanz, who pointed to interesting ap-

only from intermediate ex
cited states (in beryllium 11) 
such as are formed as a re
sult of beta decay. 

Several years ago, it was 
predicted that beta-delayed 
emission of tritons (hydrogen 
3 nuclei) could occur for many 
highly neutron-rich nuclei. Of 
these nuclei, today only lith
ium 11 and helium 8 can be 
produced in substantial 
enough yields for detailed 
experiments. 

At the ISOLDE on-line iso
tope separator at the CERN 
Synchro-Cyclotron lithium 11 
beams were produced by the 
fragmentation of a uranium 
target by 600 MeV protons. 
Energy and energy loss 
measurements were carried 
out by a silicon surface barrier 
detector and a proportional 
counter respectively. 

From an 11-hour exposure 
(6x 106 lithium 11 ions), the 
energy loss versus energy 
spectrum showed twelve 
events corresponding to tri
ton emission. 

Earlier this year, an experi
ment at Oxford saw carbon 
14 emission in the breakup 
of radium 223, which was 
soon followed up by a study 
at ISOLDE which found that 
carbon 14 emission takes 
place in radium 222 and 224. 

plications such as defect studies in 
metals, lattice location of impurities, 
surface studies and internal tracer 
diffusion. 

The ISOLDE collaboration chair
man, H. J . Kluge, Mainz, gave a sum
mary of the workshop. He empha
sized the rapid growth of the field 
and how the many new proposals 
made at the workshop require facili
ties such as the extended ISOLDE 
installation. He also welcomed the 
healthy competit ion that will be pro
vided if new facilities proposed in 
Canada and Germany are con
structed. 
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