
Around the Laboratories 
This 1 metre-long model twin aperture di-
pole of the type envisaged for CERN's pro
posed LHC proton collider in the 27 kilo
metre LEP tunnel has attained more than 
10 Tesla — a new world record field for an 

accelerator magnet. 

(Photo CERN 97.2.91) 

CERN 
Ten-Tesla twin 

An important step in the develop
ment of the high field supercon
ducting magnets for CERN's pro
posed LHC proton collider came on 
21 October when a 1 metre-long 
model of the proposed twin-dipole 
magnet produced a field of 10 Tes
la in its t w o beam apertures at the 
design temperature of 1.8K. 

The LHC designers have to plan 
for proton beams approaching 8 
TeV to attain the right condit ions 
for the quarks and gluons hidden 
deep inside protons to produce 
new physics. To contain these very 
high energy protons in the t ight 
track of the 27-ki lometre LEP tun
nel wou ld need the strongest mag
netic bending power ever used in a 
full storage ring. 

To save LHC space and cost , the 
separate magnetic channels for the 
tw in proton beams were proposed 
for the same iron yoke, mounted in 
a single cryostat. Achieving 10 
Tesla wi th this special design was 
a real challenge to the magnet de
signers, but the new results show 
that it can be met. 

The peak field seen by the su
perconductor was 10.2 T - a new 
wor ld record for accelerator mag
nets - w i th current at the short 
sample limit of the cable (the crit i
cal current beyond which the mag
net ceases to be superconducting). 

The magnet was designed and 
tested at CERN by the LHC magnet 
development team led by R. Perin 
and D. Leroy, and manufactured by 
Jeumont-Schneider in France using 
niobium-titanium superconducting 
cables supplied by Alsthom-lnter-
magnetics. 

Last year orders were placed for 
ten full-size (10 metre-long) LHC di-

poles f rom four suppliers - Ansal-
do (Italy), Noell (Germany), d con
sort ium of Elin (Austria) and Holec 
(Netherlands), and a French consor
t ium formed by GEC Als thom and 
Jeumont-Schneider. Some of these 
dipoles wil l be delivered next year 
for tests of an LHC half-cell. 

In parallel, other types of magnet 
continue to be investigated, w i th 
future work using models built at 
CERN as wel l as those supplied by 
industry. 

Preparing for LHC 
experiments 

While design and development 
work for CERN's proposed LHC 
proton collider pushes ahead, phy
sicists f rom CERN Member States 
and further afield are actively pre
paring for experiments at the new 
machine. 

However rather than rushing 
headlong into major projects, the 
idea is to profit f rom ongoing ex
perience and new developments 
for as long as possible, and avoid 

prematurely ' freezing' any pro
posed detector design. 

Thus at CERN, some 20 different 
development projects are under
way in a broad programme super
vised by the Detector Research and 
Development Committee specifical
ly established last year to monitor 
this work . Between them, these 
projects span the whole spectrum 
of detector technology, and more 
are in the pipeline. 

In parallel, a detector magnet 
study group coordinates possible 
schemes for the enormous mag
nets such experiments would need. 
Other groups look at the important 
general questions of computer-
aided detector design and of mi
croelectronics, while an Exper
imental Requirements Committee 
covers the interface between the 
experiments and the machine. 

Thinking for LHC experiments 
has been focused by a series of 
user meetings. The latest, at CERN 
in October, was a lead-up to the 
major meeting to be held in Evian-
les-Bains in nearby France f rom 5-8 
March 1992 , where 'expressions 
of interest' to work at LHC wil l be 
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publicly discussed, setting the 
stage for the subsequent Letters of 
Intent, and generally getting the ex
perimental programme rolling. 

This year, the traditional Decem
ber meeting of Council, the Organ
ization's 'Government', is being ex
tended for a special LHC presenta
tion to prepare the way for formal 
approval of the project at a later 
date. A special session on 19 De
cember, wi th extended delegations 
f rom CERN Member and Observer 
States, as well as f rom other inter
ested nations, will cover LHC's 
scientific objectives as well as its 
required technology, cost and t i -
mescale, providing a valuable fo
rum for an early exchange of top-
level v iews. 

Evian meeting 
To prepare the way for the 
experimental programme at 
CERN's proposed LHC proton 
collider, a General Meeting on 
LHC Physics and Detectors 
will be held from 5-8 March 
1992 in Evian-les-Bains, 
France, organized jointly by 
CERN and ECFA (European 
Committee for Future Accel
erators). 

The meeting is open to all 
physicists interested in the 
LHC physics programme, and 
will provide a forum for 'Ex
pressions of Interest', stimu
late a broad and in-depth dis
cussion of detector concepts, 
and set the stage for subse
quent 'Letters of Intent'. 

The success of the meet
ing depends on a broad parti
cipation. To register, please 
contact LHC92 at 
CERNVM.CERN.CH as soon 
as possible. 

Getting ready for the 
new ISOLDE 

A new generation of CERN experi
ments using isotope beams is be
ing prepared. Such experiments be
gan at CERN in 1967, when the 
ISOLDE on-line isotope separator 
came on-line at the 600 MeV 
Synchrocyclotron (SC). When the 
SC was phased out last year (De
cember 1990, page 8), a pro
gramme was already well in hand 
for a new ISOLDE experimental 
area, served by beams from the 
1 GeV Booster. This machine, al
though a vital link in CERN's accel
erator complex, has never had its 
own programme of experiments. 

Wi th first Booster protons for 
the new ISOLDE expected next 
March, the first series of new 
ISOLDE experiments has now been 
approved. The research objectives 
of this ongoing programme were 
hammered out at a meeting in Ley-
sin in the Swiss Alps earlier this 
year. 

Five main areas are covered -
nuclear ground-state properties, 

nuclear spectroscopy, astrophysics 
and fundamental principles, exotic 
decays, and solid-state physics. 
Spanning these areas and continu
ing the ISOLDE scientific tradition 
are the first six approved experi
ments: 
- measurement of nuclear mom

ents and radii by collinear fast-
beam laser spectroscopy; 

- investigation of particle-core vi
bration coupling near the doubly 
closed t in-132 nucleus using 
precise magnetic moment 
measurements wi th a high reso
lution ('NICOLE') separator; 

- studying the polarization and 
magnetic moments of mirror 
nuclei using the 't i l ted-foil ' tech
nique to induce in-beam polariza
t ion ; 

- a search for axions and massive 
neutrinos, a highly topical area 
fol lowing recent reports of 
17 keV neutrinos (April, page 9) ; 

The beamline from CERN's 1 GeV Booster 
synchrotron has to climb several metres to 
serve the new ISOLDE on-line isotope sepa
rator. 

(Photo CERN AC 47.9.91) 
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- fabrication of implanted sodium-
22 targets for experiments of vi
tal interest to cosmochemists, 
gamma-ray astronomers and 
astrophysicists; 
high accuracy mass measure
ments using a Penning trap mass 
spectrometer. 

Other experiment proposals are 
still in the pipeline, while another 
card up the new ISOLDE'S sleeve 
will be the acceleration of exotic 
nuclear beams, a topic of increas
ing interest. 
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v Layout of beamlines at CERN's new 
ISOLDE on-line isotope separator, to be fed 
by protons from the 1 GeV Booster. First 
beams are expected next year. 

A Different ion charge states stored simul
taneously in the ESR ring at the GSI Darm
stadt heavy ion Laboratory. Right, the coast
ing bismuth-82 beam, with the 81 and 80 
charge states produced by capture of elec
trons in the beam cooling process. 
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Heavy ion progress 

Since its inauguration in March 
1990, the SIS/ESR complex at the 
GSI Darmstadt heavy ion Laborato
ry has made considerable progress. 
In the SIS synchrotron for example, 
beams of neon, argon, krypton, xe
non, gold, bismuth and uranium 
ions have been accelerated up to 2 
GeV per nucleon. 

Usually the SIS has been oper
ated in a time-shared mode wi th 
high energy (1-2 GeV per nucleon) 
ion beams wi th slow resonance ex
traction for target experiments be
ing handled at the same time as ac
celeration to a few hundred MeV 
per nucleon wi th fast extraction to 
feed the ESR storage ring. These 
modes could be combined on a 
pulse-to-pulse basis, so that wi th 
ESR filling usually needing only 
about a hundred pulses every hour, 
most of the SIS capacity was avail
able for target station experiments. 
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