
Supercollider design submitted 
Full-length turnout for the first full-length 
(17 metre) dipole of the preferred design 
for the proposed US Superconducting 
Supercollider (SSC) at Brookhaven, ready 
for its transfer to Fermilab for cryogenic 
testing. * 

(Photo Mort Rosen, Brookhaven) 

The research and development 
programme for the proposed US 
Superconducting Super Collider 
(SSC) passed a major milestone 
on schedule with the submission 
of a conceptual design report to 
the US Department of Energy (DOE) 
on 31 March. Since then, the de
sign has been favourably reviewed 
by DOE officials. 

The main volume of the SSC 
Central Design Group Report (SSC-
SR-2020: 'Conceptual Design of 
the Superconducting Super Collid
er') consists of 712 pages. It cov
ers the particle physics justification 
for the SSC, its technical founda
tions in previous big machines and 
the vigorous R&D programme of 
the past three years, the accelera
tor physics issues that delimit the 
design requirements, the engineer
ing conceptual design to meet 
those requirements, and the nec
essary conventional construction, 
as well as the estimated cost and 
schedule. The main volume is ac
companied by four attachments 
giving details of accelerator para
meters, magnet design, conven
tional facilities, and the cost esti
mate. 

The bottom line on costs is 3.01 
thousand million dollars (1986 
prices), including a 530 million 
contingency, with a tight 6.5 year 
construction schedule. 

The cost estimate is based on 
a detailed analysis of every nut, 
bolt and piece of wire. In accord
ance with standard US practice, 
the cost estimate includes all la
bour costs, not only for fabrication 
and civil construction, but also for 
engineering, design and inspection, 
technical supervision, laboratory 
management and support, etc. 

The submission of the Concep
tual Design Report was the first 
step in a DOE review and evalu
ation process. From 28 April to 

3 May, 56 DOE reviewers came 
to Berkeley to evaluate the techni
cal feasibility, estimated cost, and 
proposed construction schedule 
for the SSC, as documented. The 
first three days had the appearance 
of a sizeable conference, with 
many parallel sessions (accelerator 
physics, injector, magnets, cryo
genics, other accelerator systems, 
tunnelling, surface facilities). 

The review committee, chaired 
by L. E. Temple of the DOE Office 
of Energy Research, concluded 
'the design is technically feasible 
and properly scoped to meet the 
requirements of the US high energy 
physics programme from the mid-
1990s to well into the next cen
tury'. It also stated 'the SSC cost 
estimate is credible and consistent 
with the scope of the project' and 
'the proposed 6.5 year construc
tion schedule appears feasible for 
the assumed funding profile and 
for the reasonable assumptions 
made concerning the characteris
tics of the site'. 

The review is one part of the 

current consideration of the SSC 
within the DOE. Earlier this year, 
in the President's 1987 Budget 
request and in Congressional tes
t imony, the Department of Energy 
is on record as stating that a major 
review of the status and future 
prospects of the SSC would occur 
this summer. 

Wi th the detailed conceptual 
design in hand, the 1986 Snow-
mass Summer Study (23 June-
11 July) gets its teeth into issues 
of interaction halls and detector 
design, in addition to further explo
ration of the expected (and unex
pected) physics that the machine 
would open up. 

Meanwhile, the SSC R&D pro
gramme continues, with the first 
full-scale (16.6 m) prototype super
conducting dipole magnets being 
assembled in a string at Fermilab 
for a half-cell test. The inner as
semblies of beam tube, supercon
ducting coils, collars, and flux-
return yoke are being fabricated 
at Brookhaven and shipped to 
Fermilab for installation into their 
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cryostats. The half-cell test is 
scheduled to commence in early 
1987. Late in 1987, more full-scale 
magnets will be produced and an 
accelerated lifetime test will begin 
at Brookhaven. 

Based on a joint Berkeley / 
Brookhaven / Fermilab design, the 
magnet embodies a cold iron di-
pole wound with high homogeneity 

niobium / titanium cable in a two-
layer coil of 40 mm inner diameter, 
The coil is prestressed by a lami
nated stainless steel collar and 
mounted in an iron yoke of outer 
diameter 267 mm. The entire as
sembly is supported in a split and 
welded stainless steel tube which 
also serves as the helium contain
ment vessel. It benefits from ex

perience with two successful series 
(18 magnets) of shorter (1 m and 
4.5 m) model dipoles made at 
Brookhaven and Berkeley. 

In the meantime, the choice of 
this design for the proposed SSC 
has been underlined in the face of 
strong lobbying by the Texas Ac
celerator Center for its 'superferric 
design (see May issue, page 23). 

European hadrons 
The European Hadron Facility (EHF) 
is a project for particle and nuclear 
physics in the 1990s which would 
consist of a fast cycling high inten
sity proton synchrotron of about 
30 GeV primary energy and pro
viding a varied spectrum of intense 
high quality secondary beams (po
larized protons, pions, muons, 
kaons, antiprotons, neutrinos). 

The physics case of this project 
has been studied over the last two 
/ears by a European group of par

ticle and nuclear physicists (EHF 
Study Group), whilst the concep
tual design for the accelerator com
plex was worked out (and is still 
being worked on) by an inter
national group of machine experts 
(EHF Design Study Group). Both 
aspects have been discussed in 
recent years in a series of working 
parties, topical seminars, and 
workshops held in Freiburg, 
Trieste, Heidelberg, Karlsruhe, Les 
Rasses and Villigen. This long ser
ies of meetings culminated in the 
International Conference on a Euro
pean Hadron Facility held in Mainz 
from 1 0 - 1 4 March. 

The conference was organized 
by members of the Faculty of Phy
sics of Mainz' Johannes Gutenberg 
University. It took place under the 

Schematic layout of the proposed European 
Hadron Facility (EHF) in its 'green pasture' 
version. The Booster and the Accumulator 
would fit into the same 480 metre tunnel, 
with the Main Ring and Stretcher in a longer 

(960 metre) tunnel. The Linac and Booster 
would be operated at a repetition rate of 
25 Hz, the Main Ring at half this figure. EHF 
would thus produce a primary proton beam 
of 100 microamps (6 x 1014 protons/s). 
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