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OVERVIEW 

SUPERCONDUCTING SUPER COLLIDER (SSC) 

Research i n  h igh  energy physics i s  d i r e c t e d  a t  understanding t h e  nature  o f  mat ter  and energy a t  t he  
most fundamental l e v e l  and the  bas ic  fo rces  which govern a l l  processes i n  nature.  Experimental 
research i n  h igh  energy physics most o f t e n  requ i res  t h e  use o f  l a r g e  p a r t i c l e  acce lera tors ,  c o l l i d i n g  
beam devices, and 1 arge p a r t i c l e  de tec to rs .  The abi  1 i t y  t o  c a r r y  ou t  f o r e f r o n t  exp lo ra to ry  research 
on the  physics f r o n t i e r  i s  c r i t i c a l l y  dependent on the  experimental c a p a b i l i t i e s  o f  t h e  accelerators,  
c o l l i d i n g  beam and de tec to r  f a c i l i t i e s .  Two recent  major upgrades o f  U.S. h igh  energy physics 
f a c i l i t i e s ,  t h e  Stanford L inear  C o l l  i d e r  (SLC) and t h e  Fermilab Tevatron Co l l  i d e r ,  are now i n  
operat ion f o r  research. These f a c i l i t i e s  w i l l  keep t h e  U.S. program h i g h l y  compet i t i ve  and a t  t he  
c u t t i n g  edge f o r  t h e  next  several years. 

A f t e r  ca re fu l  study i t  has been determined t h a t  a new, more powerful  p a r t i c l e  acce le ra to r  capable o f  
exp lo r ing  t h e  Tev mass reg ion  i s  e s s e n t i a l  t o  advance understanding o f  t h e  fundamental na ture  o f  
mat ter  and energy and t o  enable t h e  U.S. High Energy Physics program t o  remain a t  t h e  research 
f r o n t i e r  i n  t h e  mid 1990's and beyond. The SSC i s  a proton-proton c o l l i d e r  having an energy o f  20 
Tev pe r  beam. The SSC w i l l  permi t  e x p l o r a t i o n  o f  t h i s  new domain o f  physics research which cannot be 
reached by any f a c i l i t y  e i t h e r  i n  ex is tence o r  planned. The SSC holds t h e  p o t e n t i a l  f o r  new 
breakthroughs i n  science, technology and education. It w i l l  produce d iscover ies,  innovat ions  and 
s p i n - o f f s  t h a t  w i l l  p ro found ly  touch every American. 

The p r o j e c t  i s  ready f o r  const ruc t ion .  The SSC design, cos t  est imates and schedule have been 
c a r e f u l l y  documented and reviewed. The p r o j e c t  i s  backed by an R&D program s p e c i f i c a l l y  r e l a t e d  t o  
the  SSC which began i n  FY 1984, by p r i o r  e f f o r t s  i n  t h e  High Energy Physics program t o  develop 
accelerator  qua1 i t y  superconducti ng magnets and by t h e  experience gained i n  t h e  successful  opera t ion  
o f  the  Tevatron. The design o f  t h e  SSC i s  based firmly on p r i n c i p l e s  and engineer ing concepts used 
prev ious ly  and i s  backed by a thorough conceptual design r e p o r t  and cos t  est imate which have been 
c a r e f u l l y  reviewed by t h e  Department and by outs ide  experts.  



The SSC is a critical part of the Administration's initiative to strengthen the scientific and 
technological position of the nation and to keep this nation on the cutting edge of world leadership 
and effectiveness. It will be both a symbol of the nation's commitment to scientific leadership in 
this century and the next, and an instrument by which U.S. leadership can be maintained. 

Significant funding ($98,613,000) for the SSC project was provided in FY 1989 for R&D, preliminary 
design and site selection activities. Major R&D achievements are expected in FY 1989; with 
definitive progress on refining and optimizing the design of the superconduct i ng magnets, completion 
of Phase I of the magnet industrialization program, initiation of Phase I1 of the magnet 
industrialization and initial work on the injectors. Following designation of the site in 
January 1989, site geotechnical studies and initial site specific design activities will begin. 
First construction funding is being requested in FY 1990. R&D on SSC technical systems will continue 
at a strong level in FY 1990. 
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LEAD TABLE 

Superconduct i ng Super Col 1 i der (SSC) 

FY 1988 FY 1989 FY 1990 FY 1990 
A c t i v i t y  Actual Est imate Base Request 
- - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  

Operating Expenses. ........... $33,000 $82,613 $82,613 $69,000 
Capi ta l  Equipment ............. 0 16,000 16,000 21,000 
Construction... ............... 0 0 0 160,000 

- - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
Tota l  ..................... 33,000 $98,613 $98,613 $250,000 

Operating Expenses. ........... (33,000) (82,613) (82,613) (69,000) 
Capi ta l  Equipment.. ........... 0 (16,000) (16,000) (21,000) 
Construction.. ................ 0 0 0 (160,000) 

- - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
Total Program ................ ($33,00O)a/ ($98,613) b/ ($98,613) ($250,000) c/ 

S t a f f i n g  (FTEs) ..............( Reference General Science Program D i r e c t i o n )  

Program Change 
Request vs Base 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
Do1 1 a r  Percent 

- - - - - - - - - - - -  - - - - - - - - - -  
$ -  13,613 - 16% 
+ 5,000 + 31% 
+ 160,000 - 

Author izat ion:  Sect ion 209, P.L. 95-91. 

a/ I n c l  udes $8,000,000 t r a n s f e r  o f  app rop r ia t i on .  
b/ Excludes $1,387,000 which represents appl i c a b l  e p o r t i o n  o f  $12,000,000 General Reduction conta ined i n  FY 1989 

appropr iat ion.  
c/ Includes funding provided through approp r ia t i on  process only.  Non-federal c o n t r i b u t i o n s  w i l l  permi t  a d d i t i o n a l  

a c t i v i t i e s .  The s i z e  and scope o f  s t a t e  c o n t r i b u t i o n s  w i l l  be known a f t e r  t he  f i n a l  s i t e  i s  selected.  . 
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SUMMARY OF CHANGES 

Superconducting Super C o l l l i d e r  (SSC) 

.................................................................... FY 1989 Appropr ia t ion  $ 98,613 

Adjustments - Increased personnel cos ts  .................................................. 0 

FY 1990 Base ............................................................................. 98,613 

SSC R&D 

- Reduced l e v e l  o f  SSC p r e l i m i n a r y  eng ineer ing  and design and s i t e  s e l e c t i o n  a c t i v i t i e s ,  
w i t h  beginning o f  cons t ruc t i on  ........................................................ - 13,613 

C a ~ i t a l  Eaui ~ m e n t  

Equipment i n  support o f  SSC acce le ra to r  and de tec to r  R&D programs .................... + 5,000 . 

Construct ion 

- I n i t i a t e  SSC c o n s t r u c t i o n  ............................................................. + 160,000 

FY 1990 Congressional Budget Request ..................................................... $ 250,000 
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KEY ACTIVITY SUMMARY 

SUPERCONDUCTING SUPER COLLIDER (SSC) 

I. Preface: Superconduct ing Super Col 1 ider R&D 

In FY 1990 a continued significant level in SSC R&D is required to f inal ize the design of the superconducting dipole magnets, to expand a program of 
industrialization for magnet fabrication. to complete the design of the injector, quadrupole and correction magnets, and other technical systems (such 
as refrigeration, vacuum and controls), to refine the design of conventional facilities, and to proceed with detector R&D for specific SSC detectors. 

11. A. Sumnary Table 

Program Activity FY 1988 

Superconduct ing Super 
Col 1 ider R&D . . . . . . . . . . . . . . . . . . $ 33,000 

I I I. Superconduct ing Super Col 1 ider R&D 

Program Activity 

SSC R&D 

FY 1988 
...................................... 
The purpose of the SSC RID program is 
to ensure that the designs of 
technical systems components are 
capable of meeting the necessary 
qua1 ity and re1 iabi 1 ity standards and 
to ensure that the designs are ready 
and tested in a timely fashion to 
meet performance cost and schedule 
requirements. The major focus of the 
FY 1988 R&O is on the superconducting 
magnet program. This program wi 1 1  

FY 1989 
...................................... 
This program wi 1 1  focus on R&D to 
insure that designs of technical 
systems and components meet the 
necessary quality and re1 iabi lity 
standards and on fabricat ion of 
prototypes and testing of 
components. The superconduct ing 
magnet program wi 1 1  include: further 
fabrication and testing of full-scale 
dipoles of advanced design, 
incorporating results from the tests 

X Change 
-------- 

The FY 1990 program wi 1 1  continue to 
have a strong focus on the long 
superconduct ing dipole magnets, with 
the fabrtcation and testing of the 
final set of long magnets built in 
the HEP laboratories to finalize the 
design ($45,000) ; extensive design, 
prototyping and testing on other 
collider technical systems, including 
the focusing and correction magnets, 
RF, vacuum. etc. ($9,500); final 



111. BRUF - Superconduct ing Super Coll ider (Cont 'd) 

Program Activity 
---------------- 
SSC R&O (Cont 'd) concentrate on producing full-size 

dipole magnets that meet field 
strength. field uniformity. and 
reproduci bi 1 i ty requirements. We 
have had a successful test of a long 
dipole which went to its short-sample 
limit on the first quench. A program 
of magnet industrialization will be 
initiated with the selection of 
industrial participants for Phase I 
of the program to transfer laboratory 
developed magnet technology to 
industry. Also includes work on 
other systems as well as major SSC 
site selection activities. ($33.000) 

---------------------------------------------------------------------------- 
Total $ 33,000 

in FY 1988; completion of Phase I of 
the magnet industrialization program; 
initiation of Phase I 1  of the magnet 
industrialization program; 
preparation for fabricat ion of 
pre-product ion full-scale magnets by 
industry; prototyping and testing of 
quadrupoles, correct ion magnets, and 
IR quadrupoles; accelerated 1 ifet ime 
tests and magnet systems tests; and 
development of quality control 
specifications. Oeta i led designs of 
the four injector accelerators wi 1 1  
be initiated and components developed 
and tested. Also includes funding 
for the SSC detector development 
program. Also includes prel iminary 
engineering design and final site 
selection activities. ($82,613) 

design for the four injector 
accelerators ($3.500) ; conventional 
system development ($1.000) ; and, a 
significant program of detector R&D 
as this program moves from the 
generic phase to focus on specific 
SSC detectors ($10,000). ($69,000) 

I. Preface: Capital Equipment 

In FY 1990, SSC wi 1 1  have significant capital equipment requirements in support of the R&D program on the many accelerator components and systems and 
in connection with the SSC detector R&O program. 

11. A. Sumnary Table 

Program Activity FY 1988 
---------------- ------- 
CapitalEquipment .............. $ 0 

--- ----- 
Total, Capital Equipment.. . . . $ 0 

X Change 
-------- 

+ 31 
----- 
+ 31 



11. B. Major Laboratory and Facility Funding 

Program Activity FY 1988 
---------------- - - - - - - - 
Superconduct ing Super Co 1 1 i der . $ - 

% Change 
- - - - - - - - 

+ 31 

111. Activity Descriptions 
Program Activity 
---------------- 
Capital Equipment 
SSC 

FY 1988 FY 1989 FY 1990 
...................................... ...................................... ...................................... 
Not applicable. Provide equipment in support of SSC Provides capital equipment in support 

R&O and for detector development and of the SSC R&O program, including 
prototyping: the major item is a tooling for prototyping the many 
he1 ium refrigerator for the SSC technical systems and components of 
on-site magnet test facility the collider and its four injector 
($7.000); other items include accelerators, power supplies, test 
development tool ing for fabricat ion and control instrumentation, and 
of special magnets; power supply components for the magnet test 
systems; test, control and faci 1 ity ($12.000). Also provides 
measurement equipment; components for for extensive prototypes of detector 
detector development and prototyping components, as SSC experiments and 
($9,000). ($16.000) detectors begin to be defined 

($9,000). ($21,000) 
------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Total $ 0 $ 16,000 $ 21,000 

-- - - -- 

Construction 
Superconduct ing Super No activity. 
Coll ider 

-- 

No activity. 

............................................................................................. 
Total $ 0  

Authorization and initial 
construct ion funding for SSC. Permit 
significant progress in detailed 
design of technical components and 
conventional faci 1 ities, selected 
long lead procurements for the 
injectors and for col lider magnets, 
the contracts for the first tunnel 
section and on-site buildings. TEC - 
$4,300,000. ($160,000) 

.............................................. 
0 $160,000 
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KEY ACTIVITY CONSTRUCTION PROJECT SUMMARY 

Superconduct ing Super Col 1 ider (SSC) 
IV. 8.  Plant Funded Construction Project 
1. Project title and location: 90-R-106 

Superconduct ing Super Col 1 ider (SSC) 
Site to be selected by DOE* 

2. Financial schedule: 
Fiscal Year A D D ~ O P ~  iated*** Obl iaat ions 

3. Narrative: 

Project TEC: $ 4,300,000** 
Start Date: 1st Qtr. FY 1990 
Completion 

Date: 2nd Qtr. FY 1998 

Costs 
7 

(a) The Superconducting Super Coll ider is a high luminosity proton-proton collider with beam energy of 20 trillion electron volts (TeV). The 
collider itself consists of two rings of superconducting magnets and associated systems in a comnon tunnel, 53 miles in circumference. 
Four interaction regions wi 1 1  be outfitted with collision halls and support areas for experiments and are in the base project. The 
project includes a series of injector accelerators which provide the input beam for acceleration and circulation in the coll ider rings. 
The associated off ice and laboratory facilities (buildings, structures, and utilities) required to support the technical systems are 
also included. The TEC is the full construction cost and does not take into account any anticipated international or state 
contributions and assumes that the site wi 1 1  be provided at no cost to DOE. This estimate was verified by independent experts. 

(b) The SSC will ensure forefront experimental capability for continued progress in advancing the frontier of knowledge of matter and energy 
at its most fundamental level, with resulting impacts on the Nation's science and technology base. The collider will cause oppositely 

directed bunches of protons to collide, basically head-on, making available a total of 40 TeV of energy within an extremely small 
volume. These energies are expected to produce new types of matter and new forms of energy. Internal structure, and even more basic 
building blocks of matter, may be revealed. Large detectors will be used in the interaction regions to detect and record interactions 
of interest. The SSC, through its investigation of fundamental physical processes, will provide new insights into questions of great 



significance to other sciences as well as high energy physics, and to our knowledge and understanding of the world in which we live. It 
wi 1 1  be a powerful and unique tool for extending those investigations of matter and energy that have led us to an understanding of the 
atom, the nucleus, and on to their smallest components. 

(c) Initial construction activities wi 1 1  proceed on a broad front in FY 1990. The request includes $29 mi 1 lion for detailed design of 
technical systems, $29 million for conventional facilities design, $8 million for power and utilities distribution systems, $8 million 
for site preparations required to expedite the overall construction project. $20 mi 1 1  ion for injector technical components which are 
early critical path items. $30 mi 1 lion for long lead, critical path procurements for coll ider components (including magnet tooling, 
superconducting materials, and magnet steel), $28 mi 1 1  ion for project management, support equipment and rental space and $8 mi 1 1  ion for 
the first on-site shop and support buildings. 

(d) The outyear BA projections for the project including construction, detectors, R&D, and preoperations costs, in escalated dollars are: 

(Dollars in Millions) 
FY 1988 FY 1989 FY 1990 FY 1991 FY 1992 FY 1993 FY 1994 FY 1995 FY 1996 FY 1997 FY 1998 Total ------------ 

Total Project Funding $ 33.0 $98.6 $278.3 $593.0 $694.0 $750.0 $760.0 $832.0 $882.0 $832.7 $140.0 $5893.6 
Estimated Non-Federal 
Contributions**** ------------ 0 0 28.3 200.0 200.0 300.0 300.0 300.0 300.0 171.7 - 1800.0 

Federal Share $33.0 $98.6 $250.0 $393.0 $494.0 $450.0 $460.0 $532.0 $582.0 $661.0 $140.0 $4093.6 

These project ions assume the above schedule of appropriations. If yearly appropriations or inflation rates experienced are different 
than those assumed, these project ions may require modif icat ion. 

* DOE announced Texas as the preferred site on November 10. 1988. Final site selection wi 1 1  be announed in January 1989 upon completion of 
the EIS process. 

** Revised cost estimate reflects updated inflation indices and the inflationary costs due to slippage in funding profile. The'technical basis 
of the cost estimate is st i 1 1  the 1986 Conceptual Design Report. 

*** Total project construct ion funding indicated. Funding required through appropriation process wi 1 1  be less as a result of anticipated 
non-federal cbntributions presently estimated to total $1.8 billion. 

**** The projection of a total non-federal contribution to the SSC of $1.8 billion and the year-by-year spread of the estimated contributions are 
preliminary estimates. The exact timing of the non-federal contributions will depend on which SSC systems are provided by others and how 
these systems fit into the project schedule. Improved firm estimates will be available after final site selection and completion of 
definit'ive cost-sharing agreements for foreign contributions. 




