
cility by the end of the decade would 
require construction beginning in 
1985. There is therefore not much 
time to review the various possibili
ties. A t Brookhaven the aims are first 
to demonstrate the viability of the 
magnet system so as to confirm that 
ISABELLE can be built. A t the same 
t ime, ways of cutting magnet cost 
are being investigated. 

One of these is what is known as 
the ' two in one' magnet where t w o 
of the present coil configurations sit 
side by side in a single double aper
ture iron yoke. The machine would 
then have a single ring of double 
magnets rather than t w o separate 
rings. This would cut the number of 
yokes to be built by t w o and also 
halve the number of cryostats. A 5 
foot model was rapidly put together 
and performed well in line wi th ex
pectations. There are obvious con
cerns about magnetic and mechani
cal asymmetries, quench protection 

is more serious and the machine lat
tice is more difficult. Nevertheless, 
the potential saving on the magnet 
system may be as high as 20 per 
cent and the idea is being pursued. 
Construction of a full length ' two in 
one' magnet was authorized in July. 
The decision as to whether to adopt 
the approach will be needed by 
March of next year. A second mag
net cost saving idea is to build a qua-
drupole and dipole into the same 
cryostat, eliminating quadrupoles, as 
separate units. This could save over 
10 per cent of the magnet system 
costs. 

To be ready for alternatives to 
ISABELLE, two working groups 
have been set up to look at an elec
tron-proton option (chaired by Kjell 
Johnsen) and a heavy ion collider 
option (chaired by Mark Barton). The 
e-p option is required to allow exten
sion to p-p at a later stage. The heavy 
ion option is conceived as a missing 

magnet ISABELLE and would use 
beam from the very successful 
Brookhaven tandem Van de Graaff 
boosted in energy by an intermediate 
cyclotron. In any of these scenarios a 
ring of superconducting magnets 
would find its way into the ISABELLE 
tunnel. 

Despite these uncertainties there 
is no doubt that the Brookhaver 
team has found fresh enthusiasm 
since the success of the new magnet 
design. They have also been helped 
by the fresh stimulus of the appoint
ment of Nick Samios as Laboratory 
Director. Samios has an ability to 
identify the silver linings in all situ
ations and makes it difficult to re
member the existence of the cloud. 
The whole world-wide high energy 
physics community is certainly be
hind him in hoping that the full unique 
abilities of ISABELLE will be real
ized. 

Cornell: CESR and beyond 
The electron-positron storage ring 
CESR, at Cornell is now operating 
regularly wi th a luminosity of over 
1 0 3 1 per c m 2 per s (400 inverse na-
nobarns) and, thanks to the money 
saved by operating the magnet of the 
CLEO detector wi th a superconduct
ing coil, the number of hours avail
able for physics is not restricted. The 
research remains concentrated 
around the upsilon resonances 
(operating the storage ring at just 
over 5 GeV per beam). After skim
ming the cream in this energy region, 
where CESR had unique access wi th 
good luminosity, extracting further 
physics is more difficult but there 
remain several years of good work in 
front of CLEO and the CUSB detec

tor doing gamma spectroscopy in 
the machine's North area. 

It is believed that the luminosity 
can be pushed higher by a factor of 
t w o or three. Machine physics exper
iments have reduced the mini-beta 
f rom 3 cm to 2 cm with further 
increase in luminosity but the CLEO 
magnet was not in operation and the 
existing magnet compensation 
scheme cannot cope. There are 
schemes for going to micro-beta by 
installing new quadrupoles at the in
teraction region, though these would 
probably limit peak energy to 6 GeV. 
A new injector for the Linac, using 
the triode gun developed at SLAC, 
will soon be in operation and should 
make it possible to put more parti

cles in each bunch and possibly 
avoid the vernier filling scheme (see 
April 1976 issue, page 129) present
ly necessary to build up positron 
bunch intensity. There are also ideas 
on having more than one bunch per 
beam using electrostatic separa
tors. 

The CLEO detector will probably 
run in its present configuration for 
another year after which the inner 
detector is likely to be modified to 
give better particle identification, for 
example by installing a time projec
tion chamber or some other energy 
loss measurement system. The 
CUSB detector may also replace its 
sodium iodide modules by the better 
BGO material to improve resolution. 
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The CLEO magnetic detector being installed 
at the CESR electron-positron ring at Cornell. 
The conventional aluminium solenoid has 
now been replaced by a superconducting 
coil. 

(Photo Cornell) 

Some hundred physicists, most of f rom the building of CESR. 
them from research centres other For the future the Cornell team has 
*han Cornell itself, are now involved been studying CESR II, a higher ener-
<n the high energy physics research gy electron-positron storage ring (50 
programme. GeV per beam) optimized for study-

A very successful spin-off f rom ing the Z° intermediate boson. The 
the building of CESR is the synchro- presen design aims for a luminosity 
tron radiation facility CHESS (Cornell of 6 x 1 0 3 1 per c m 2 per s in a ring of 
High Energy Synchrotron Source). It 5.5 km circumference with four inter-
has t w o special parameters — the section regions and four other 
beam energy is higher than in radi- straights for the r.f. acceleration cav-
ation laboratories on other machines ities. Injection would be from a 20 
(allowing research further in the X- GeV synchrotron. A site at Cornell 
ray region with photon energies f rom has been investigated. The capital 
6 to 35 keV though the advent of cost is estimated at $220 million and 
'wigglers' now makes this possible they believe that actual construction 
elsewhere) and the 10 ns burst of could be compressed into three 
radiation from the circulating bunch years. 
each 2.5 ns (allowing experiments Crucial to the design and to low 
which benefit f rom such a t ime struc- projected operating costs is the use 
ture). There are now 75 experiments of superconducting r.f. cavities giv-
on or planned for CHESS using three ing accelerating gradients of at least 
photon beamlines (with further split- 3 M V / m . Research and development 
ting). This has enabled several on such cavities has been under way 
hundred more scientists to benefit for many years culminating earlier 

this year in the successful operation 
of t w o 5-cell modules of their 'muffin 
t in ' structure (see June issue, page 
175). The Cornell superconducting 
cavities operate at the unusually high 
frequency of 1.5 GHz which keeps 
cavity sizes small and hence material 
costs low. No problem in operation 
at this frequency was experienced in 
the beam tests. Elliptical structures 
are now also under investigation to 
operate at the same frequency, and 
recent single-cell tests went up to 
13 M V / m . Further work will search 
for economy in the mass production 
of structures of one type or the 
other. 

Beam stability in such a machine 
has required thorough study. Com
puter simulation techniques on single 
bunch longitudinal and transverse in
stabilities has been in convincing 
agreement wi th experience on pre
sently operating electron storage 
rings. It is also believed that potential 
beam-beam and non-linear lattice in
stabilities are understood and would 
not be troublesome. 

There was support for the building 
of a high energy electron-positron 
storage ring as part of the USA na
tional facilities expressed at the re
cent Aspen meeting (see page 332). 
The excellent work done by the Cor
nell team wi th CESR I, wi th financial 
and manpower resources well below 
those customary at other labor
atories, gives confidence that the 
machine would be in competent 
hands. However it is also clear that 
the resources needed for the con
struction and operation of a storage 
ring like CESR II would involve a 
change in the customary Cornell life 
style. Whether a significant expan
sion as a national Laboratory is fea
sible in the present financial climate 
will need a lot of discussion. 
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