Future perspectives

ICFA Chairman Yoshio Yamaguchi stressing the need for more
world-wide
communication.

International involvement in particle
physics is what the International
Committee for Future Accelerators
(ICFA) is all about.
When it was set up in 1976
ICFA saw its role as promoting a
so-called 'Very Big Accelerator'
(VBA) - an international ' w o r l d
machine'. Despite the increased
international involvement in the
field, this idea never really caught
on, and in 1984 in its first 'Future
Perspectives' seminar (held at the
KEK Japanese Laboratory) ICFA
reformulated its goals.
ICFA's ongoing activities are
n o w spearheaded by four panels
t o investigate and coordinate w o r k
in four areas - Superconducting
magnets and cryogenics. Beam
Dynamics, New accelerator
schemes, and Instrumentation.
Underlining its unique international
role, ICFA sees itself as promoting
collaboration in the construction
and exploitation of accelerators,
facilitating the exchange of infor
mation and regional plans, and
organizing workshops on large
accelerator schemes, particularly
t o foster the necessary new tech
nology.
A t the latest Future Perspectives
meeting at Brookhaven f r o m 5-10
October (after a keynote speech
by doyen Viktor Weisskopf, w h o
regretted the emergence of 'a na
tionalistic trend'), ICFA reviewed
progress and examined its c o m 
mitments in the light of the evolv
ing world particle physics scene.
Particular aims were t o review
worldwide accelerator achieve
ments and plans, t o survey the
w o r k of the four panels, and t o
discuss ICFA's special role in future
cooperation in accelerator con
struction and use, and in research
and development w o r k for both
accelerators and for detectors.
In his Brookhaven summary talk.
CERN Courier, December 1 9 8 7

outgoing Chairman of the European
Committee for Future Accelerators
(ECFA) Jean Sacton pointed out
that while the goal of the V B A has
foundered, today's new hopes are
reminiscent of it. 'High energy phy
sics as a whole is a W o r l d Labora
tory,' he claimed, 'its scientific
programme being pursued in the
most balanced w a y . '
Earlier, in the panel discussion
on future cooperation in accelerator
construction, CERN Director Gen
eral Herwig Schopper underlined
the complementarity of various
colliding beam options (protonproton, electron-positron, electronproton) rather than a single V B A .
However Fermilab Director Leon
Lederman saw a good opportunity
t o revive the idea, based moreover
on a 'world Laboratory'.
Looking toward the next gener
ation of accelerators, Sacton
echoed the increasing belief that
a 'rich vein' of new phenomena
awaits discovery at energies up
t o and around 1 TeV ( 1 0 0 0 GeV)
for electron/positron beams or for

the constituent quarks locked
inside beams of nucleons.
John Mulvey, deputizing for
CERN Long Range Planning Com
mittee Chairman Carlo Rubbia,
sketched the physics expected
f r o m new higher energy protonproton, electron-positron and elec
tron-proton colliders.
T w o major hadron collider pro
jects are on the market - the US
Superconducting Supercollider
(SSC), w i t h collision energies of
4 0 TeV in an 8 4 kilometre ring,
and the CERN LHC Large Hadron
Collider, w i t h up to 17 TeV colli
sion energies using the 27 km tun
nel n o w being completed for the
LEP electron-positron collider.
On the ICFA seminar agenda,
the SSC (Maury Tigner) was listed
under 'Future facilities'. It has a
detailed conceptual design, and a
nod of approval from the US ad
ministration. However no major
construction money has yet been
v o t e d , and a site has to be de
cided. On the other hand the LHC
(Giorgio Brianti) was billed as a
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Participants at the recent 'Future
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International
Committee for Future Accelerators
(ICFA),
held at Brookhaven in October.
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'Project under design'. However
the proposal benefits f r o m the
almost complete LEP tunnel. Hav
ing LHC and LEP in the same tunnel
opens the door t o electron-proton
collisions, and CERN's new process
w i t h ion beams could lead to even
more LHC options.
Mulvey echoed the opinion of
the CERN Long Range Planning
Committee - ' w e conclude that
the LHC offers the most cost-effec
tive way for the w o r l d ' s high ener
gy physics community t o achieve
an early access t o 1 TeV energies
in the constituent centre of mass'.
Lederman compared SSC and
LHC costs, the latter being 2.5
times cheaper according t o his
accounting. 'You get what you pay
f o r ' , he remarked. Schopper urged
coordination of projects - ' w e are
all sitting in the same boat' - and
painted possible future scenarios
extending beyond the year 2 0 1 0 .
On the electron-positron collider
front, feasibility studies and R and
D are going on in Japan, the US,

the USSR and in Europe, for a type
of machine which Burt Richter
called the 'Next Linear Collider'
(NLC). This might be built at the
lower edge of interesting energies
w i t h 'moderate extensions' of ex
isting technology, but energies
beyond 1 TeV are going t o require
new approaches, he maintained.
One client for new technology is
CERN's 2 TeV 'CLIC electronpositron collider project and Mul
vey stressed the need for invest
ment to bring this technology
about.
'The goal at Stanford is to c o m 
plete the R and D required in time
to start the construction of our
version of the NLC around the mid1990s,' said Richter. 1 believe the
goals of our European, Japanese
and Soviet colleagues are identical.
Thus w e ought t o w o r k out a
method to avoid duplication and
move the whole effort along faster
and more economically.'
One Brookhaven session was
given over to the physics expected
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at higher energies and w i t h in
creased collision rates (luminosi
ties). Daniel Froidevaux looked at
the implications of these schemes
for finding signs of the longawaited Higgs mechanism which
delicately breaks the underlying
symmetry of the electroweak uni
fication and gives it its physical
reality. John Ellis looked at the
prospects for finding new particles.
There is a tradeoff between colli
sion energy and luminosity w i t h
the lower energy LHC needing
more collisions. The SSC design
luminosity is 10 c m s~ , while
the LHC figure is at least ten times
higher. I f you have the energy,
you are better off because luminos
ity might come later/ remarked
Sacton. Roy Schwitters bravely
faced the implications for the de
tectors required t o operate at high
energies and luminosities, and S.
Gershtein looked far into the future.
3 3

- 2

1

Nikolai Tyurin of Serpukhov des
cribed ongoing w o r k in the USSR.
The 3 TeV UNK machine at Ser
pukhov for supplying proton beams
for fixed target physics is sched
uled for 1993, w i t h a 6 TeV pro
ton-proton collider several years
further in the future. Also envis
aged for Serpukhov is the 5 0 0
GeV on 5 0 0 GeV VLEPP electronpositron linear collider, opening up
the possibility of high energy elec
tron-proton collisions. Construction
should begin in 1 9 9 1 , and devel
opment w o r k is in the capable
hands of Novosibirsk.
In keeping w i t h ICFA's inter
national role, international collabo
ration was very much a talking
point at the Brookhaven seminar.
Precedents include the CERN con
vention (cash subscriptions f r o m
participating nations within a c o m 
prehensive infrastructure) and the
'HERA model' based on the plan
developed for the big electronCERN Courier, December 1 9 8 7

proton collider being built at the
German DESY Laboratory in Ham
burg (equipment and/or manpower
f r o m interested nations).
One morning of the seminar was
devoted to a survey of the four
ICFA panels, displaying various
levels of success.
ICFA chairman Yoshio Yamaguchi summarized his committee's
findings, stressing again the colla
borative aspect of the w o r k , the
complementarity of different ma
chines and the need for develop
ment w o r k both for machines and
for detectors. He welcomed the
appearance of developing countries
in this area of research, and under
lined the need for improved w o r l d 
wide communication - w o r k s h o p s ,
schools, conferences, and publica
tions.

A t the previous Future Perspec
tives meeting at the KEK Labora
tory in 1 9 8 4 , the TRISTAN elec
tron-positron collider there was
still under construction. Since then,
it has come to fruition and, at least
for the moment, has the high ener
gy electron-positron stage t o itself.
By the time of the next such ICFA
seminar, provisionally scheduled
for Europe in 1 9 9 0 , there will sure
ly be a lot more progress to report.
The resourceful organization
provided by Brookhaven under
local chairman Horst Foelsche was
much admired and appreciated.

Second ICFA Advanced Beam
Dynamics Workshop
The ICFA Beam Dynamics Panel
is organizing a second Ad
vanced Beam Dynamics
Work
shop, to be held from 11-16
April 1988 in Lugano, Switzer
land. Its subject is 'ApertureRelated Limitations of Storage
Rings ', and will survey and ad
vance present knowledge,
both
experimental and theoretical, of
those aperture-related
effects
which limit the performance
of
storage rings, and in particular
the lifetime of the stored beams.
Examples of elements
contribut
ing to such limitations are multipole elements, both
intention
ally and unintentionally
present,
and noise and ripple in power
supplies. More specifically, the

following topics will be dis
cussed: Experiments on existing
accelerators and the lessons to
be learned for the planning of
future experiments and the de
sign of future machines;
Analy
tical methods for determining
amplitudQ limitations and diffu
sion rates in the tails of circulat
ing beams; Criteria for the pro
perties of the circulating beam,
i.e. tune spreads, etc., and the
resulting criteria for the quality
of the magnetic field; Compen
sation schemes for field defects.
The organizing committee is
chaired by E. Keil, CERN, LEP
Division, 1211 Geneva 23, Swit
zerland, who may be contacted
for further
information.
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