
Future Accelerators Seminar in Japan 
Album shot from the 1981 meeting of the 
International Committee for Future 
Accelerators at Protvino in the USSR. Left to 
right: K. Myznikov, V. Yarba, J.H. Mulvey, 
V. P. Dzelephov, V. Telegdi, 
R. Wilson, J. B. Adams, L. Lederman, 
K. Lanius, W. O. Lock and Y. Yamaguchi. 

(Photo A.M. Stepanets) 

ICFA, the International Committee 
for Future Accelerators, was set up 
by the Particles and Fields Commis
sion of the International Union of 
| u r e and Applied Physics (IUPAP) in 
* 9 7 6 . Its mandate was 'To organize 
workshops for the study of problems 
related to an international super-high 
energy accelerator complex (VBA) 
and to elaborate the framework of its 
construction and of its use. To 
organize meetings for the exchange 
of information on future plans of re
gional facilities and for the formula
tion of advice on joint studies and 
uses.' 

In the seven years of its existence 
(it first met in August 1977), ICFA 
has organized three workshops on 
the first topic — t w o on 'Possibilities 
and Limitations of Accelerators and 
Detectors' (Fermilab, 1978 and Les 
Diablerets, 1979) and one on 'Possi
bilities and Limitations for Supercon
ducting Accelerator Magnets' (Prot

vino, 1981). A t an ICFA meeting at 
Fermilab in August 1983, it was real
ized that the second topic had been 
somewhat neglected. It was there
fore decided to postpone a fourth 
workshop scheduled at the Japa
nese National Laboratory for High 
Energy Physics (KEK) and to organize 
instead a Seminar on 'Future Per
spectives in High Energy Physics' 
similar to that held in New Orleans in 
1975, which had in fact led to the 
creation of ICFA. 

The Seminar (jointly hosted by the 
Institute of Nuclear Study of Tokyo 
University and KEK, wi th support 
f rom the Ministry of Education, 
Science and Culture, the Yamada 
Science Foundation and the Nishina 
Memorial Foundation) took place 
from 14-20 May. There were about a 
hundred participants, mostly senior 
scientists f rom Western and Eastern 
Europe, USA, USSR and Japan (in
cluding the Directors of almost all the 

major high energy physics Labora
tories) and representatives from 
Australia, Canada, China, India, Mex
ico, South Korea and Vietnam. The 
seminar was opened by KEK Director 
General T. Nishikawa, who paid tr i 
bute to the late Sir John Adams, 
ICFA Chairman from 1978 to 1982. 
This was fol lowed by a videoed 
'keynote talk ' f rom V. Weisskopf 
(see page 322). 

The first Session was devoted to 
the seven accelerator facilities now 
under construction in different parts 
of the wor ld . The theoretical scene 
was set by V. I. Zacharov (ITEP, 
Moscow) and J . Ellis (CERN), who 
stressed the importance of electron-
positron machines which are equiva
lent to proton colliders of considera
bly higher energy, the exact factor 
depending on the physical process 
under study, but varying between 
t w o and ten. In addition the events 
are expected to be cleaner and to 
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Accelerator facilities now under construction 

Name Location Particles Energy 
First operation 

for physics 
(estimated) 

BEPC Beijing, China electrons and 2.8 + 2 . 8 G e V 1988 
positrons 

TRISTAN KEK,Japan electrons and 3 0 + 30 GeV 1986 
positrons 

SLC Stanford, USA electrons and 50 + 50 GeV 1987 
positrons 

LEP CERN, Geneva electrons and Initially 50 + 5 0 GeV end 1988-
positrons then 100 + 100 GeV early 1989 

TEVATRON1 Fermilab, USA protons and 1 + 1 TeV end 1986-
antiprotons early 1987 

HERA DESY, Germany electrons and 3 0 + 8 2 0 GeVp 1990 
protons 

UNK Serpukhov, USSR protons 6 0 0 GeV 1990 
protons 3 TeV 1992-93 

give more direct information than ha-
dron collisions. These talks were fo l 
lowed by a panel discussion chaired 
by T. Ekelôf (Uppsala) on Detector 
and Related Machine and Instrumen
tation Issues. 

Attent ion focused on calorimetric 
measurements, muon measure
ments and minivertex detection wi th 
the conclusion that further develop
ment of these techniques would be 
an important task for universities and 
national Laboratories during the 
years to come. Because of the large 
number and scale of many of the 
devices considered, more collabora
tion with industry seems desirable. 

In the discussion of machine per
formance it was suggested that ha-
dron colliders should have the high
est possible luminosity (even above 
1 0 3 3 per c m 2 per s) though most 
probably the experiments would not 
be running all the time at the highest 
rate. It was recommended that ICFA 
set up a more permanent working 
panel on Future Instrumentation 
Innovation and Development to st i
mulate interregional cooperation on 
these topics. 

Future options for hadron ma
chines now under active discussion 
were described by M. Tigner (Cor
nell) and G. Brianti (CERN). Tigner 
presented the USA reference studies 
for a 40 TeV collider - 20 TeV per 
beam. This is the Superconducting 
Super Collider, SSC, wi th circumfer
ences varying from 90 to 164 km 
depending on the magnetic field 
strength. It is estimated that three 
years' research and development are 
required before a final design can be 
established and Government ap
proval requested. Construction is es
t imated to take about six years so 
that the SSC could be operational in 
1993-1994. Brianti presented op
tions using the LEP tunnel as covered 
in the June issue of CERN COURIER, 
page 185. In one scenario a 10-

12 TeV coll idercould be constructed 
relatively quickly and cheaply wi th 
the possibility of later going to elec
tron-proton collisions of 80 GeV 
electrons wi th 6 TeV protons. An 
alternative, more expensive and 
t ime-consuming, requiring the devel
opment of the technology for the ser
ies production of 10 Tesla supercon
ducting magnets, would be a high 
luminosity 18 TeV collider. 

More long-term ideas for high en
ergy electron-positron colliding li-
nacs were put forward by B. Richter 
(SLAC) and A. N. Skrinsky (Novosi
birsk). Richter considered linacs of 
some 25 km length to achieve 1 TeV 
in the centre of mass wi th a luminos
ity of 1 0 3 3 per c m 2 per s, which 
would require a power consumption 
of some 350 M W . If accelerating 
voltages of 125 MV per m could be 
achieved, each linac need be 'only ' 
8 km long. He estimated that three to 
four more years of detailed study 
would be required, as well as exper
ience with the linear collider now be
ing built at Stanford, before a design 
could be envisaged. Accepting this, 
such accelerators would probably 
lag some years behind comparable 

proton machines. 
Skrinsky described the VLEPP pro

ject (see December 1982 issue, page 
417) which would yield 150 GeV col
liding beams wi th linacs of 1.5 km, 
and power consumption of 15 MW. 
A t a later stage this could be up
graded to 500 GeV, wi th linacs 5 km 
long, and 40 M W power consump| 
t ion. In both cases the luminosity 
would be 1 0 3 2 . The key issue f o i 
such colliding linear accelerators is to 
achieve the pulsed radiofrequency 
power and the goal is energy gains of 
at least 100 MeV per metre. In this 
respect Skrinsky was more optimis
tic than Richter, maintaining that 
after t w o years' further study a de
sign could be presented and that 
Stage I of VLEPP could be built within 
five years of project approval. 

After having set the scene for fu
ture accelerator possibilities, four 
speakers gave examples of coopera
tion in various aspects of research 
and development. H. Hirabayashi 
(KEK) spoke on superconducting 
magnets, Skrinsky on beam dynam
ics in linear colliders, C. Pellegrini 
(Brookhaven) on new methods of ac
celeration and C. W. Fabjan (CERN) 
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on detectors. 
The seminar continued wi th a se

ries of discussion panels. The first, 
chaired by A. M. Sessler (Berkeley), 
was on 'Future R and D Coopera
t ion ' . Sessler put forward a specific 
proposal for the creation of a number 
of ICF A-sponsored groups to coordi
nate efforts, share personnel and 
equipment and motivate research in 
ci number of clearly defined fields, 
^ j c h as superconducting magnets, 
radiofrequency, beam dynamics, 
novel accelerator schemes, etc. 
There was a consensus that ICFA 
could play a valuable role in improv
ing inter-regional collaboration and 
communication. 

The next panel discussion, chaired 
by W . K. H. Panofsky (SLAC) was on 
the more delicate topic of coopera
tion in accelerator construction. Pa
nofsky posed the question 'What 
would be the best wor ld-wide 
configuration of colliders f rom the 
point of view of science?' L. Leder-
man (Fermilab) argued the case for 
the SSC, stressing that physics re-

Puires new energy domains in the 
990s. He mentioned that the SSC 

g|)uld perhaps be built on an inter
national basis fol lowing the HERA 
scheme; however, he realized that it 
will take several years to solve the 
problem of the balance of facilities 
among the different regions. Skrins-
ky underlined the complementary 
nature of lepton and hadron ma
chines and the need to be prepared 
for completely new phenomena. In 
his view a wide range of colliding par
ticles should be available, including 
nuclear colliders. 

H. Schopper (CERN) said that the 
aim should be to have complementa
ry facilities in the regions, open to all. 
He gave t w o examples of a possible 
distribution of new machines which 
could be built in the three major re
gions, wi th differing timescales de
pending on their size and complexity. 

However he said that it was neces
sary to continue research and devel
opment work both on accelerators 
and detectors, and to see how the 
Stanford Linear Collider and the up
graded hadron facilities operate, be
fore considering specific scenarios 
for the 1990s, wi th the goal of reach
ing energies five to ten times greater 
than the machines under construc
t ion. 

Some speakers felt that the SSC 
was too expensive compared to var
ious possibilities of hadron colliders 
in the LEP tunnel ; others felt that the 
main effort in the USA should be on 

Present membership of the Inter
national Committee for Future Ac
celerators (ICFA): 
Chairman: V.L. Telegdi. 
Secretary: W.O. Lock. 
CERN Member States : J. Sacton, 
H. Schopper. 
JINR Member States other than 
USSR: Nguyen Van Hieu. 
USA: B. McDaniel, L. Pondrom, 
N. Samios. 
USSR: E. Myae, A.N. Skrinsky, 
V.A. Yarba. 
Japan: Y. Yamaguchi. 
Fourth Region: P.K. Malhotra. 
Chairman of IUPAP Particles and 
Fields Commission (ex officio) : 
L.D. Soloviev. 

high energy colliding electron-posi
tron linacs. Most participants recog
nized that the US community needs a 
new facility in the 1990s and that a 
hadron collider in the LEP tunnel 
clearly cannot serve all of the wor ld 's 
high energy physicists. C. Rubbia 
(CERN) advocated a 'quick' hadron 
collider in the LEP tunnel open to all 
as a first step fol lowed by the SSC. 
Also, if the SLC worked well one 
could then envisage designing a de
dicated high energy linear collider. 

The final panel discussion, chaired 
by V. L. Telegdi (ETH, Zurich), ad
dressed the problem of how to 

achieve what the Panofsky panel had 
discussed. On the role of ICFA, 
Richter stressed the importance of 
its workshops for the development 
of new ideas which had laid the basis 
for both the SLC and the SSC, and of 
its guidelines on the 'open door ' pol
icy which is now accepted by all the 
major high energy Laboratories. 
However it had not tackled the VBA 
question, for which the need was not 
obvious for the next decade at least. 
He felt that it is not ICFA's role to 
approve plans for new accelerators, 
but that it is the responsibility of the 
regions based on the consensus 
reached in each region. This view
point was generally agreed and it 
was suggested that ICFA's mandate 
could be revised to remove the VBA 
concept, which sometimes gives rise 
to misleading impressions of what 
ICFA is trying to do. However, Y. Ya
maguchi (Tokyo) expressed the 
hope that one day a wor ld Laborato
ry would be created in which the 
developing countries would also be 
involved. Other speakers stressed 
that the needs of the small countries 
should not be forgot ten, and that for 
many of them the only way to parti
cipate in particle physics is via inter
national organizations such as CERN 
and Dubna. 

It was generally accepted that 
each main region needs a vigorous 
research programme in high energy 
physics wi th complementary facili
ties open to all. J . H. Mulvey (Oxford) 
expressed this by saying that in a 
sense a wor ld Laboratory already 
exists but on several sites. ICFA's 
main role would be to sustain this 
pattern and to encourage collabora
tion in construction projects. In con
clusion, Telegdi stressed the impor
tance for ICFA to carry out its new 
tasks wi th enthusiasm and vigour, 
now that the objectives had been 
simplified and clarified. 

ICFA then had the difficult task of 
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drawing conclusions f rom all the 
ideas expressed. First, ICFA sees its 
major role as facilitating construction 
of high energy accelerators and not 
as arbitrating among regional op
tions. It will promote international 
collaboration in their construction 
and use. Second, ICFA agreed to 
sponsor international panels on Su
perconducting magnets and cryo
genics, Beam dynamics, New accel
erator schemes and Future instru-

Weisskopf s view 
The recent ICFA Seminar in 
Japan was prefaced by a video 
keynote address sent by Viktor 
Weisskopf, who expressed 
ideas about world cooperation 
in high energy physics. 

'The last 30 years have also 
witnessed a thorough interna
tionalization. Up to the 1950's, 
the USA had a kind of monopoly 
on the highest energy machines. 
That did not prevent a number 
of important discoveries to be 
made elsewhere with cosmic 
rays. But from the mid-fifties 
on, Laboratories with accelera
tors at the energy frontier ap
peared in Western Europe, in 
the Soviet Union, and in Japan, 
so that high energy physics 
became indeed a truly inter
national enterprise. A special 
significance must be attributed 
to CERN since it was the first 
great Laboratory in this field 
that is internationally owned, 
run and paid for, albeit only by 
Western European nations. As 
such it represents an innovation 
in the sociology of science of 
which the Western Europeans 
are justifiably proud. Together 
with an analogous international 
effort at Dubna, it spawned oth
er inter-European activities in 

mentation, innovation and develop
ment. It is hoped to set up these 
panels at the next ICFA meeting in 
October 1984. Third, ICFA agreed to 
convene seminars at regular inter
vals to review the status of high ener
gy physics and to anticipate future 
activities. 

The arrangements for the Seminar 
by the Japanese authorities and es
pecially by S. Ozaki, Chairman of the 
Local Organizing Committee, and his 

astronomy, space science and 
molecular biology. 

The international world char
acter of our field is seen more 
clearly in the exploitation of the 
national or regional accelerators. 
All major accelerators around 
the world are used and exploited 
by groups of nationals of other 
countries or regions than the 
one which 'owns' the machine. 
This international exploitation 
has become more important in 
the past decades because of 
the growth in size and cost of 
modern accelerators and of 
experimentation. It is no longer 
possible for one nation or region 
to have all types of machines 
necessary for the progress of 
the field. It is a financial neces
sity to have the different types 
of very high energy accelerators 
distributed over the regions of 
the globe. Duplications of facil
ities may be very useful for phy
sics and convenient for the phy
sicists, but we can afford them 
only for smaller scale machines. 
Work in other countries is nec
essary if research is supposed 
to cover the whole frontier as 
it should. It is therefore of ut
most importance that inter
national exploitation is main
tained and facilitated as much 
as possible. 

colleagues were excellent. Generous 
financial assistance meant that a 
number of participants were able to 
overcome problems of foreign cur
rency restr ict ions; in this way the 
international nature of the Seminar 
was assured. The Proceedings of the 
Seminar will be published by KEK. 

(We are grateful to Owen Lock for 
this information.) 

The world high energy phy
sics community must get to
gether and solve the problem 
of what should be done where, 
with the financial, intellectual 
and technical resources that we 
expect to be available. It must 
be the responsibility of the com
munity to find the solution that 
is best for the progress of our 
field, best to maintain the enthu
siasm of all participants, and 
best to attract many young peo
ple in the field. There is time 
enough to find a reasonable 
solution in the coming few years. 

Looking at the situation from 
my own distant point of view, 
which is further away from the 
daily, monthly, and yearly strug
gles in which you all are im
mersed, I find our field full of 
strength from past successes 
and future promises. The prob
lems and the clashes of interest 
stem from an overflow of ideas, 
projects and possibilities, from 
an 'embarras de richesses' rath
er than from internal weakness. 
We have reasons to be proud 
of our world community in the 
past. Let us keep our standards 
of cooperation and mutual 
understanding. Only then will 
we be able to continue our great 
search of the innermost struc
ture of nature. ' 
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