
In its definitive state, the Mainz-
McGill experiment's 60 keV radio
nuclide ions from ISOLDE will be 
first arrested in a radiofrequency 
(Paul) trap and cooled to about 1eV 
before entering the remainder of 
the apparatus. Wi th this trap still 
under development, the experiment 
used instead a surface-ionizing col
lection foil in the downstream Pen
ning trap. Here the ions are cooled 
to about 0.1 eV before being deliv
ered to a measuring trap, where 
they are gently tickled by a cyclo
tron radiofrequency field to about 
20 eV for about a second before f i 
nally being ejected to a time-of-
flight (TOF) detector. 

The radionuclide mass is given 
by the frequency of the cyclotron 
field at resonance, detected by its 
effect on the TOF when the cyclo
tron energy is transferred to axial 
motion during the final ejection. 
Despite the absence of the Paul 
trap, the experiment achieved un
paralleled precision measurements 
on nuclei ranging out to 14-second 
cesium-118. 

This winter will see installation 
of the Paul trap collector to com
plete the system. CERN will then 
be in a unique position to test 
some of the most fascinating 
features of nuclear structure such 
as the mass of 10-millisecond 
lithium-11 which, on the basis of 
laser spectroscopy also carried out 
at ISOLDE, appears to be a diffuse 
two-neutron halo surrounding a 
lithium-9 core. If so, this halo is 
probably as near as we are ever 
going to get on earth to the interior 
of a neutron star. 

At the recent charged particle acceleration 
workshop organized by the Yerevan Physics 
Institute, Armenia, left to right, Robert 
Palmer (Brookhaven/Stanford), A. I. Arte-
myev (Inst, of General Physics, Moscow) 
and Alexander Varfolomeev (Inst, of 
Atomic Energy, Moscow). 

YEREVAN 
Acceleration work
shop 
Sponsored by the Yerevan Physics 
Institute in Armenia, a Workshop 
on New Methods of Charged Parti
cle Acceleration in October near 
the Nor Amberd Cosmic Ray Sta
tion attracted participants f rom 
most major accelerator centres in 
the USSR and further afield. 

The programme covered the 
wide range of new acceleration 
techniques currently under investi
gation - plasma acceleration, in
verse free electron lasers, inverse 
Vavilov-Cherenkov effect, laser ap
plications, two-beam and wake 
field techniques. 

A similar workshop had been 
held in 1982, and the progress 
made since then was very evident. 
The next meeting is scheduled for 
1992. 

FERMILAB 
Physics in the 1990s 

Brainstorming workshops are a 
regular feature of the high energy 
physics scene, but a recent Work
shop on Physics at Fermilab in the 
1990s was one of the most im
portant in the Laboratory's 20-year 
history, charting the aims of a re
search centre which will retain the 
distinction of having the highest 
energy accelerator in the world 
well into the next decade. 

From 1985, the future of Fermi
lab had been intimately tied to the 
possibility of siting the proposed 
SSC Superconducting Supercollider 
in Illinois. Wi th the decision to build 
the SSC in Texas, Fermilab has to 
fashion a new identity in support of 
but ultimately separate from the 
SSC. 

The fervour at the Workshop, 
held in the Rocky Mountains at 
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Breckenridge, Colorado, was elo
quently expressed in a quote f rom 
Einstein which adorned the wall of 
the Workshop computing room -
'Great spirits have always encoun
tered violent opposit ion f rom the 
mediocre minds.' Wi th many parti
cipants working long into the night, 
there was often a waiting line for 
the 40 terminals of a local V A X 
cluster totaling 27 Mips of comput
ing power which was linked to Fer-
milab's central computing facility. 

Wi th the goal of exploring the 
territory between the current W 
and Z and the future SSC energy 
regions in both collider and f ixed-
target modes, Fermilab has begun 
to define its new identity by pro
posing a three-phase upgrade of 
which the first (the Linac Upgrade) 
is already underway (September 
1988, page 16). 

In mid-May, interested physicists 
came together at Fermilab to study 
the second phase of the upgrade, 
the Main Injector. This 120 GeV, 
large-aperture, rapid-cycling proton 
synchrotron, designed specifically 
to overcome limitations inherent in 
the existing Main Ring when used 
for collider operations, would be 
built in a new tunnel. 

Together, the Linac Upgrade and 
the Main Injector would double the 
currently available flux to 3 x 1 0 1 3 

protons per pulse, and most im
portant, boost collision rates, wi th 
luminosity increasing to 5 x 1 0 3 1 . 

The Main Injector would also 
supply 120 GeV protons for f ixed-
target work, in parallel wi th collider 
operations, so that the Laboratory 
would have particle beams avail
able year round. 

The Main Injector Workshop fo-
cussed on the fixed-target physics 
possible wi th this higher intensity 
beam, including high sensitivity 
kaon decays, high-flux neutrino-
and antiproton-initiated processes, 

together wi th detector and beam-
line design requirements. 

Possible future fixed-target and 
collider options with the Main Injec
tor were further clarified at the 
Breckenridge Workshop. 

Breckenridge also saw lively dis
cussion on a revitalized 'Dedicated 
Collider' proposal using 6.6-8.6 
tesla superconducting magnets, 
yielding a collision energy of 6-8 
TeV, depending on the magnetic 
field. This 'LINCOLN' (Large Inde
pendent Collider Nearby) machine 
would be a step beyond the Main 
Injector. 

Working group summaries pro
vided a framework for the up
graded accelerator and physics op
tions at Fermilab during the next 
decade and beyond. A major aim 
was to identify the most pressing 
theoretical issues, the tell-tale sig
natures of new effects, and ways 
of extracting these rare events 
f rom a background of conventional 
physics. 

In his workshop summary, Jona
than Rosner (Chicago) produced an 
exciting menu of physics topics, in
cluding W and Z radiative correc
t ions, new electroweak tests, pre
cise measurements of quark-lepton 
mixing parameters and further 
probes of CP violation. 

Summary sessions began with 
Mitchell Golden (Fermilab) and 
Keith Ellis (Fermilab) laying out the 
theoretical geography of physics 
wi th the Main Injector and beyond. 
Wi th these issues on the table, dis
cussions moved to questions on 
the myriad physics options pos
sible wi th a higher intensity and 
luminosity upgrade. 

What physics can be done only 
wi th the Main Injector? How can 
experiments accumulate large data 
samples? What are the significant 
background problems and how can 
these be addressed? Do other ap

proaches give better measure
ments and a more cost-effective 
detector design? Can detectors be 
polyvalent? Can more than one ex
periment use the same detector? 
The resulting debate will probably 
produce both letters of intent and 
full-blown proposals that will be 
submitted to tJne Fermilab Physics 
Advisory Committee (PAC). 

The role of fixed-target experi
ments at Fermilab in the light of the 
demand for SSC test beams and in 
an increasingly collider-oriented en
vironment came in for special at
tention. Many participants felt that 
fewer and more carefully chosen 
fixed-target experiments should be 
approved, to benefit f rom the full 
resources of the fixed-target pro
gramme. This would hasten the 
progress of an experiment from 
proposal to completion. 

For future charm and B-meson 
physics in both the fixed-target and 
collider modes, Joel Butler (Fermi
lab) claimed that fixed-target exper
iments dominate current measure
ments of charmed particle lifetimes 
and are quite competit ive with el
ectron-positron colliders for both 
rare decay modes and heavier 
charm states. He concluded that 
charm physics is still a viable route 
and that Fermilab is competitive. 

In the fixed-target B physics sec
tor, the first high sensitivity experi
ments will begin taking data in the 
upcoming run. A key to future 
fixed-target B physics at Fermilab is 
the low signal-to-background ratio 
compared to electron-positron and 
even high energy hadron colliders. 
Wi th the available fixed-target ' lu
minosity' so high ( 1 0 3 4 ) , the poten
tially large yields are tantalizing 
even though they are difficult to 
pull out of the high backgrounds. 

The consensus was that contin
ued and increased work on detec-
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People and 
things 

< continued f rom page 21 

tor technology, triggering strate
gies and data acquisition and analy
sis capabilities is necessary. Inter
action rates of some 100 MHz are 
expected, wi th a goal of examining 
a million tagged beauty events in 
an open geometry, yielding 10,000 
fully reconstructed B mesons. 

Carl Haber (Berkeley) looked at 
t w o approaches to B physics in 
collider mode. The first uses the 
existing CDF and DO detectors to 
study the tail of the B spectrum. 
The second is a proposed Beauty 
Collider Detector (BCD), a large ac
ceptance spectrometer designed 
for a broad study of B physics, es
pecially CP violation. 

The working group summary on 
symmetry violations and rare de
cays was given by Bruce Winstein 
(Chicago), pointing out relevant de
tector issues and the need for 
more development work. Collabo
ration during the Workshop be
tween the CP violation working 
group and the detector group fos
tered solutions to envisaged prob
lems in this sector. 

Closing the Workshop, new Fer-
milab Director John Peoples under
lined both the wide variety of phy
sics possibilities and Fermilab's aim 
for a finely focussed, intensive as
sault on the most promising topics. 
For this to come about, he reaf
firmed the need for the next logical 
step in this process, the new Main 
Injector. 

The Workshop proceedings are 
published by Wor ld Scientific. 

SERPUKHOV 
Channeling 
The delicate steering and deflection 
('channeling') of particle beams in
side crystals is being increasingly 
studied at high energies. As well as 

being an interesting physics topic 
in itself, it opens new applications 
potential for experimental physics. 

A t the Soviet Institute for High 
Energy Physics, Serpukhov, physi
cists have been looking at the pos
sibilities of using crystals to extract 
beam from their 70 GeV proton 
synchrotron. 

A recent success which prom
ises much for the future was multi-
turn extraction of protons by a de
flector consisting of a bent single 
crystal of silicon. The channeled 
particles were shifted through 80 
milliradians with an extraction effi
ciency of 5 x 10~5. 

Assembled as a sandwich, the 
single crystals allow the proton 
beam to be deflected through 60 
mrad, wi th a resultant intensity in 
the range 1 0 5 - 2.5 x 10 7 .protons 
per pulse. 

(At Fermilab in 1984, a bent sili
con crystal was used to replace a 
magnet in a secondary charged 
particle beam, raising the maximum 
momentum which could be trans
mitted f rom the magnetic septum 
limit of 225 GeV to the full primary 
beam level of 400 GeV.) 

Detector specialist Georges Charpak (third 
from left), with some of the speakers at the 
seminar at CERN on 30 October marking his 
formal retirement - left to right, J. Saudinos, 
R. Garwin and Leon Lederman. 

Georges Charpak at 65 

Friends, colleagues and admirers of 
Georges Charpak filled the CERN 
Auditorium on 30 October for a 
special seminar marking the formal 
retirement of an acknowledged 
master of the particle detector bu
siness. 

Before joining CERN in 1959, he 
had pioneered new methods for 
photographing the sparks left in the 
wake of particles. At CERN, he par
ticipated in the early measurements 
of the anomalous magnetic mo
ment of the muon, and in experi
ments with pion beams. 

Reverting to detectors, he inves
tigated ways of localizing spark 
signals without resorting to photo
graphy. The result was the devel
opment of the multi-wire propor
tional chamber and the drift cham
ber, the workhorses of the modern 
particle physicist's detector stable. 

Building on these ideas, and 
guided by his ambition and genius, 
his collaborators have gone on to 
develop important applications in 
imaging, precision microscopy, etc, 
while continually investigating the 
potential of new and sometimes 
exotic materials. This effort contin
ues to bear fresh fruit. 

Chaired by Pierre Lehmann and 
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