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DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIONAL OUOGET REQUEST 

SUWRY OF ESTIMATES BY APPROPRIATIONS 

BUDGET AUTHORITY 

Appropr ia t ions Before The Energy 
and Water Development Subcomnittees: 

Energy Supply Research and 
Development ...................... 

Uranium Enrichment ................ 
General Science and Research ...... 
Atan ic  Energy Defense A c t i v i t i e s  .. 
Departmental Admin is t ra t ion  ....... 
Alaska Power Admin is t ra t ion  ....... 
Bonnev i l l e  Power Admin is t ra t ion  ... 
Southeastern Power Admin is t ra t ion  . 
Southeastern - Cont inu ing Fund .... 
Southwestern Power Admin is t ra t ion  . 
Western Area Power Admin is t ra t ion  . 
Western Area Power Emergency Fund . 
Federal Energy Regulatory 

Carmission ....................... 
Nuclear Yaste Fund ................ 
Geothermal Resources Oevelopment 

Fund ............................. 
Subtota l ,  Appropr ia t ions Before the  

Energy and Water Development 
Subcomni t t e e s  .................. 

IN THOUSANOS OF DOLLARS 

FY 1986 
Actual  
O A-. , 

S 1,701,351 

1,549,015 

659,059 

7,292,405 

235,676 

3.245 

404,329 

4.028 

29,180 

195,842 

147 

45,107 

499,037 

69 

112,610,490 

FY 1987 
Est imate 

R A".. 

1 1,254.131 

1,210,400 

719,517 

7,481,852 

139,509 

2.881 

327,659 

19.647 

25,337 

240,309 

225 

-3,465 

499.000 

72 

$11,917,074 

FY 1988 
Request

l la  
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DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIONAL BUDGET REQUEST 

SUFMARY OF ESTIMATES BY APPROPRIATIONS 

BUDGET AUTHORITY 

Appropriat ions Before I n t e r i o r  
and Related Agencies Subcomnittees: 

A l t e rna t i ve  Fuels Production ....... 
Clean Coal Technology .............. 
Foss i l  Energy Research and 

Developent  ....................... 
Naval Petroleum and O i l  Shale 

Reserves .......................... 
Energy Conservation ................ 
Energy Regulat ion .................. 
Emergency Preparedness ............. 
St ra teg ic  Petroleum Reserve ........ 
Energy Informat ion A c t i v i t i e s  ...... 
Subtotal,  I n t e r i o r  and Related 

Agencies S u b c m i  t tees  ........... 
Subtotal,  Energy and Water 

Deve lopent  S u b c m i  t tees ........ 
Subtotal,  Department o f  Energy ..... 
Permanent - I n d e f i n i t e  Appropriat ions: 

Paynents t o  States ................. 
Total .  Department o f  Energy ........ 

IN THOUSANDS OF DOLLAR 

FY 1986 FY 1987 
Actual Estimate 

BA BA 

f 2,775 1 ---

309,389 251,402 

13,002 122.177 

426,187 149.679 

23,423 23,400 

5,750 6,044 

107,533 147,433 

57,724 60,301 

945.783 760,436 

12,618,490 11,917.074 

13,564,273 12,677,510 

629 705 

113,564,902 $12,678,215 

FY 1988 
Request

r4a 



DEPARTKENT OF ENERGY 
FY 1988 CONGRESSIONAL S T A F F I N G  REQUEST 
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GENERAL SCIENCE AND RESEARCH ACTIVITIES 

For  expenses o f  t h e  Department o f  Energy, a c t i v i t i e s  i n c l u d i n g  t h e  purchase, c o n s t r u c t i o n  
and a c q u i s i t i o n  o f  p l a n t  and c a p i t a l  equipment and o t h e r  expenses i n c i d e n t a l  t h e r e t o  necessary  
f o r  genera l  s c i e n c e  and r e s e a r c h  a c t i v i t i e s  i n  c a r r y i n g  o u t  t h e  purposes o f  t h e  Department o f  
Energy O r g a n i z a t i o n  A c t  ( P u b l i c  Law 95-91), i n c l u d i n g  t h e  a c q u i s i t i o n  o r  condemnation o f  any 
r e a l  p r o p e r t y  o r  f a c i l i t y  o r  f o r  p l a n t  o r  f a c i l i t i e s  a c q u i s i t i o n ,  c o n s t r u c t i o n ,  o r  expansion;  
purchase o f  passenger motor  v e h i c l e s  ( n o t  t o  exceed C121 22, o f  which 1 8  a r e  f o r  rep lacement  
o n l y ) ;  [$708,400,0001 $814,498,000 t o  rema in  a v a i l a b l e  u n t i l  expended. (Energy and Water 
Development A p p r o p r i a t i o n s  Act ,  1987, as i n c l u d e d  i n  P u b l i c  Laws 99-500 and 99-591, s e c t i o n  
101(e ) . )  



DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIONAL BUOGET REQUEST 

SUMARY OF ESTIMATES BY APPROPRIATION BY MAJOR ACTIVITY 

GENERAL SCIENCE AND RESEARCH 

BUOGET AUTHORITY IN  THOUSANDS OF DOLLARS 

High Energy Physics ................ 

FY 1986 
Actual  

5490,440 

FY 1987 
Est imate 

1499,679 

FY 1988 
Request 

$566,598 

Nuclear Physics .................... 172,527 217,043 

High Energy and Nuclear Physics 
Program D i r e c t i o n  ................ 

Subtota l .  General Sciences ......... 
2,092 

665,059 

2,453 

719.175 

Less Use o f  P r i o r  Year Balances 
and Other Adjustments ............ -6,000 342 

To ta l .  General Science and Research. $659,059 $719,517 
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DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

GENERAL SCIENCE AND RESEARCH 

OVERVIEW 

H igh  Energy Phys ics  

Research i n  h i g h  energy p h y s i c s  i s  d i r e c t e d  a t  unders tand ing  t h e  n a t u r e  o f  m a t t e r  and energy a t  t h e  most 
fundamental  l e v e l  and t h e  b a s i c  f o r c e s  which govern a l l  processes i n  nature.  The p r i m a r y  goal  o f  t h e  program i s  
new knowledge and understanding.  To c a r r y  o u t  t h i s  f o r e f r o n t  research,  t h e  program r e q u i r e s  and deve lops advanced 
t e c h n o l o g i e s ;  these  o f t e n  f i n d  near  t e r m  as w e l l  as l o n g  t e r m  a p p l i c a t i o n s  i n  o t h e r  f i e l d s .  

Exper imenta l  research  i n  h i g h  energy p h y s i c s  m05t o f t e n  r e q u i r e s  t h e  use o f  l a r g e  p a r t i c l e  a c c e l e r a t o r s ,  
c o l l i d i n g  beam devices,  and l a r g e  p a r t i c l e  de tec to rs .  There a r e  t h r e e  DOE suppor ted a c c e l e r a t o r  c e n t e r s  
(Fermi lab,  Brookhaven N a t i o n a l  Labora to ry  (BNL), and S t a n f o r d  L i n e a r  A c c e l e r a t o r  Center (SLAC)), each o f  wh ich  
p r o v i d e s  w o r l d  un ique c a p a b i l i t i e s  and i s  operated as a n a t i o n a l  f a c i  1  i t y  a v a i l a b l e  t o  q u a l i f i e d  exper imen te rs  on 
t h e  b a s i s  o f  t h e  s c i e n t i f i c  m e r i t  o f  t h e i r  proposals.  Exper iments  a r e  a l s o  c a r r i e d  o u t  a t  f o r e i g n  a c c e l e r a t o r s  
w i t h  un ique c a p a b i l i t i e s  n o t  a v a i l a b l e  i n  t h e  U.S. Some i m p o r t a n t  exper imen ts  do n o t  r e q u i r e  beams f r o m  
a c c e l e r a t o r s  b u t  use d e t e c t o r s  elsewhere,  o f t e n  i n  deep underground l a b o r a t o r i e s .  The e x p e r i m e n t a l  research,  as 
w e l l  as t h e o r e t i c a l  research,  i s  c a r r i e d  o u t  l a r g e l y  by  u n i v e r s i t y  based scientists. 

The a b i l i t y  t o  c a r r y  o u t  f o r e f r o n t  e x p l o r a t o r y  research  on t h e  p h y s i c s  f r o n t i e r  i s  c r i t i c a l l y  dependent on t h e  
e x p e r i m e n t a l  c a p a b i l i t i e s  o f  t h e  a c c e l e r a t o r s ,  c o l l i d i n g  beam and d e t e c t o r  f a c i l i t i e s ,  and t h e  p r o v i s i o n  o f  
upgraded and new f a c i l i t i e s  on a t i m e l y  b a s i s  as w e l l  as t h e  e f f e c t i v e  u t i l i z a t i o n  o f  e x i s t i n g  f a c i l i t i e s .  The 
dependence o f  t h e  program on such f a c i l i t i e s  s t r o n g l y  i n f l u e n c e s  program p l a n n i n g  and s t ra tegy .  

Two m a j o r  upgrades o f  U.S. h i g h  energy p h y s i c s  f a c i l i t i e s ,  t h e  S t a n f o r d  L i n e a r  C o l l i d e r  (SLC) and t h e  F e r m i l a b  
Tevat ron C o l l  i d e r ,  w i l l  beg in  o p e r a t i o n  i n  FY 1987 and w i l l  be i n  f u l l  o p e r a t i o n  i n  FY 1988. 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  c o m p e t i t i v e  and a t  t h e  c u t t i n g  edge f o r  t h e  n e x t  severa l  years. By t h e  m i d  
19901s, a  m a j o r  new f a c i l i t y  w i l l  be r e q u i r e d  t o  advance t h e  energy f r o n t i e r  and such a f a c i l i t y  w i l l  be e s s e n t i a l  
f o r  t h e  U.S. t o  m a l n t a i n  a c o m p e t i t i v e  w o r l d - f o r e f r o n t  H igh Energy Phys ics  program i n  t h e  m i d  1990's and beyond. 
To t h i s  end, t h e  Department has s i n c e  FY 1984 suppor ted an R&D program aimed a t  t h e  development and design,  
i n c l u d i n g  t h e  mode l ing  o f  components, f o r  a p ro ton-p ro ton  c o l l i d e r  f a c i l i t y  w i t h  a t o t a l  energy o f  40 t r i l l i o n  
e l e c t r o n  v o l t s  c a l l e d  t h e  Superconduct ing Super C o l l  i de r .  



The s t ra tegy  f o r  FY 1988 revolves around t h e  f o l l o w i n g  key fac tors :  

o Highest p r i o r i t y  i s  g iven t o  opera t ing  t h e  new wor ld f o r e f r o n t  research c a p a b i l i t i e s  o f  t h e  SLC e lec t ron -  
p o s i t r o n  c o l l i d e r  and Tevatron pro ton-ant ip ro ton  c o l l i d e r  a t  a h igh  level .  High p r i o r i t y  i s  a l so  g iven t o  
t h e  Tevatron f i x e d  t a r g e t  program which r e c e n t l y  has come i n t o  operation. I n  FY 1988 a f u l l  se t  o f  Tevatron 
f i x e t l  t a r g e t  experiments w i l l  be opera t iona l  f o r  physics research. Operat ion a t  SLAC o f  the  upgraded 
Pos i t ron  E lec t ron  P r o j e c t  (PEP) e lec t ron -pos i t ron  c o l l i d e r  w i t h  t h e  improved Time P r o j e c t i o n  Chamber (TPC) 
de tec to r  and operat ion a t  BNL o f  the  A l t e r n a t i n g  Gradient Synchrotron (AGS) program focusing on r a r e  kaon 
decay and neu t r i no  experiments are  a l so  important.  

o Continued e f f e c t i v e  p a r t i c i p a t i o n  o f  u n i v e r s i t y  s c i e n t i s t s  i n  the  program i s  important.  U n i v e r s i t y  
s c i e n t i s t s  d i r e c t l y  c a r r y  out  over t h ree - fou r ths  o f  t h e  experimental  and t h e o r e t i c a l  research i n  t h e  f i e l d .  
U n i v e r s i t i e s  have a leading r o l e  i n  p r o v i d i n g  i n t e l l e c t u a l  leadership f o r  t h e  f i e l d  o f  High Energy Physics 
and i n  t r a i n i n g  o f  h i g h l y  s k i l l e d  s c i e n t i s t s  and engineers. It i s  recognized and considered an asset t h a t  
many o f  these experts  are eager ly  sought and m ig ra te  t o  other  d i s c i p l i n e s  and i n d u s t r y  a f t e r  being t r a i n e d  
i n  h i g h  energy physics. 

o  P rov i s ion  and upgrade o f  major  de tec tor  c a p a b i l i t i e s  on a t i m e l y  bas is  i s  c r u c i a l  t o  e f f e c t i v e  u t i l i z a t i o n  o f  
t h e  acce lera tor  and c o l l i d e r  f a c i l i t i e s .  P a r t i c u l a r  p r i o r i t y  i s  g iven i n  t h i s  f i s c a l  year t o  cont inue 
progress on the  f a b r i c a t i o n  o f  the  SLAC Large Detector  (SLD) f o r  the  Stanford L inear  C o l l i d e r  and t h e  D-Zero 
de tec to r  f o r  t h e  Tevatron c o l l i d e r  so t h a t  f i r s t  physics w i t h  these detec tors  can begin i n  FY 1989. 

o P u r s u i t  o f  long range acce lera tor  and de tec to r  RLD s tud ies  t o  develop new and advanced concepts and 
technologies f o r  acce lera tor  improvements and f o r  f u t u r e  acce lera tors  w i t h  g reater  research c a p a b i l i t y  i n  an 
economical ly  f e a s i b l e  manner i s  c r i t i c a l  t o  t h e  long range v i a b i l i t y  and cont inued advancement o f  the  
program. 
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DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

GENERAL SCIENCE AND RESEARCH 
(do1 l a r s  i n  thousands) 

LEAD TABLE 

High Energy Physics 

FY 1986 FY 1987 FY 1988 FY 1988 X Change from 
Actual ------- Appropr iat ion

-------------
Base 

-------
Request------- FY 1987 Approp.---------------

Physics Research............. $105,768 $109.400 $109.400 $119,698 + 9 
F a c i l i t y  Operations.......... 
High Energy Techno1 ogy.. ..... 
Capi ta l  Equi went.. .......... 

172,977 
86,662 
69,984 

208,379 
80,500 
70,057 

208.379 
80,500 
70,057 

240,300 
77,200 
80,200 

+15 - 4 
+14 

Construction................. 55,049-------- 31,343-------- 31,343- - - - - - - - 49,200-------- +57 -------
Total  ...................... 490,440 499,679 499.679 566,598 +13 

Operating Expenses.. ....... (365,407)al (398,279) (398,279) (437,198) + l o  
Capital  Equi went. .  ........ (69,984) (70,057) (70,057) (80.200) +14 
Construction... ............ (55,049) (31,343) (31,343) (49,200) +57 

Tota l  Program.. ............ ($490,44O)a/b/c/ ($499,679) ($499.679) ($566,598) +13 

S t a f f i n g  (FTEs) ............ (Reference General Science Program D i rec t i on )  

Author izat ion:  Sect ion 209, P u b l i c  Law 95-91. 

a1 Total  has been reduced by $4,618,000 f o r  SBIR. 
b/ Includes $6.000.000 t r a n s f e r  o f  appropr iat ion.  
c l  Total  reduced by $22,042,000 i n  accordance w i t h  P.L. 99-177, t h e  Balanced Budget and Emergency 

D e f i c i t  Control  Act o f  1985 (Gramm/Rudman/Holl ings).  
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DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

GENERAL SCIENCE AND RESEARCH 
( d o l l a r s  i n  thousands) 

SUMMARY OF CHANGES 

High Energy Physics 

FY 1987 Appropr iat ion enacted........................................................................... $499,679 

. Funding requ i red  t o  main ta in  a constant  ove ra l l  l e v e l  o f  program a c t i v i t y  ............................ t18.700 

Physics Research 

. Physics research a t  a l e v e l  cons is ten t  w i t h  the  operat ing l e v e l  o f  facilities............ ............ t6.300 

F a c i l f t y  Operations 

- F i r s t  f u l l  year  of opera t ion  f o r  research w i t h  the  new wor ld l ead ing  c o l l i d e r  f a c i l i t i e s  a t  Fermilab 
and SLAC............................................................................................. +24,000 

High Energy Techno1 ogy 

- Advanced acce lera tor  and de tec to r  R&D i n c l u d i n g  studies o f  advanced acce le ra to r  concepts which have 
reached t h e  stage r e q u i r i n g  experimental ver i f i ca t ion . . .  ............................................. -6.300 

Cap i ta l  Equipment 

- Special emphasis on SLD de tec to r  a t  SLC and D-Zero de tec tor  a t  Tevatron c o l l i d e r ,  ma in ta in ing  
schedule t o  permi t  f i r s t  physics w i t h  these detectors i n  FY 1989..................................... t7.600 

Construct ion 

- Cont inuat ion o f  Fermilab Computing Upgrade and AGS Accumulator/Booster, AIP and GPP near constant 
l e v e l  o f  effort...................................................................................... +16.619 

FY 1988 Congressional Budget Request.. .................................................................. $566,598 
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DEPARTMENT OF ENERGY 
F1 1988 CONGRESSlONAi. WDGET REQUEST 

GENERAL SCIENCE AND RESEARCH 
(do l l a r s  i n  tt~ousands) 

KEY ACTIVITY SUMMARY 

HIGH ENERGY PHYSICS 

I.Preface: Physics Research 

Provides support fo r  un i ve rs i t y  and laboratory based research groups conducting experimental and theore t i ca l  research i n  h igh energy physics. Thls 
research probes the  nature o f  mat ter  and energy a t  the  m s t  fundamental leve l  and the  cha rac te r i s t i c s  o f  the basic forces i n  nature. Experimental 
research a c t i v i t i e s  include: planning, design, and set  up o f  experiments; conduct o f  experiments; analys is  and i n te rp re ta t i on  o f  data: and 
dissemin&tion o f  resul ts .  Theoretical physics research provides the framework f o r  understanding observed phenomena and. through pred ic t ions  and 
extrapolat ions based on ex i s t i ng  theories. suggests key questions fo r  fu tu re  experimental explorat ions.  Thls subprogram Supports research groups a t  
about 100 u n i v e r s i t i e s  as tell as a t  Fermilab. SLAC. BNL. LBL. ANL, LANL, h e s ,  ORNL, and PNL. 

Experiments i n  h igh  energy physics general ly  requ i re  the  use o f  la rge  p a r t i c i e  accelerators. together  w i t h  complex detect ion apparatus. t o  study the 
resu l t s  o f  t he  c o l l i s i o n s  of h igh energy par t i c les .  The DOE-supported accelerators and experimental f a c i l i t i e s  are located a t  t h ree  cen t ra l  
laborator tes.  *here they are made ava i lab le  t o  qua l i f i ed  s c i e n t i s t s  on the basis o f  the s c i e n t i f i c  mer i t  and promise of t h e i r  research proposals. 
b r e  than 75 percent of the research done w l th  these cen t ra l  f a c i l i t i e s  i s  performed by univers i ty-based physicists. Because of the  s ize and 
c m p l e x l t y  o f  a t y p i c a l  h igh energy physics experiment. users from a number o f  i n s t i t u t i o n s  f requent ly  col laborate on a given experiment. These 
research teams t y p i c a l l y  include a mix o f  phys ic is ts ,  engineers. technicians. and graduate students. A f t e r  a research proposal t o  the  laboratory i s  
accepted, the  research teams pa r t i c i pa te  i n  the design and f ab r i ca t i on  of the experlmental setup and provide manpower f o r  the experiment dur ing the 
data-taking phase a t  the  laboratory. There i s  usua l l y  s i g n i f i c a n t  i n t e rac t i on  and p a r t i c i p a t i o n  fran laboratory s t a f f  and use o f  labora to ry  support 
f a c i l i t i e s  f o r  each experiment. The e n t i r e  process, from conception o f  the experiment t o  pub l i ca t i on  o f  resul ts ,  t y p f c a l l y  takes up t o  f i v e  years if 
no m j o r  new de tec to r  i s  involved; i f  major detector  design and fabr ica t ion  i s  involved. the  dura t ion  can be several years longer. U.S. user group 
p a r t i c i p a t i o n  i n  experiments using unique accelerator  c a p a b i l i t i e s  and opportuni t ies a t  fore ign labora to r ies  such as DESY (West Germany), CERU 
(Yestern Europe). and KEU (Japan) i s  a lso  supported. There i s  a lso a program o f  experiments not r equ i r i ng  beams from accelerators, o f  which 
experiments t o  search f o r  proton decay are p resent ly  the  major cmponent. 

In FY 1986 there  was a strong focus an analyzing data frm e a r l i e r  experiments and on preparat ion o f  experiments f o r  the new m r l d  f o re f ron t  
F a c i l i t i e s  about t o  c m e  i n t o  operation a t  SLAC and F e n i l a b .  Groups d id  pa r t i c i pa te  i n  data tak ing  a t  the AGS and dur ing l i m i t e d  Operation a t  
SLAC. The new world forefront  Tevatron and SLC c o l l i d e r s  w i l l  begin operation for the f i r s t  t ime f o r  physics dur ing FY 1987. Experlmentai groups 
requ i re  increased support f o r  e f fec t i ve  p a r t i c i p a t i o n  i n  experiments wl th these f a c i l i t i e s  i n  FV 1988 as they come i n t o  f u l l  operation. There w i l l  
be cont inua t ion  of theore t i ca l  programs and other experimental programs underway. A h igh l eve l  o f  research a c t i v i t y  i s  planned f o r  i n  FY 1988 as 
these new f a c i l i t i e s  move art o f  t h e i r  shakedam per iod  i n t o  a year o f  stable operation f o r  research. 

11. 4. s m a r y  Table 

FY 1988 I CHANGE 

~ h y s t c s  Research .................................. $105,768 $109.400 $119.698 + 9 



- - - - - - - - - - - - - - - 

11. 0 .  MaJor Labo ra to ry  and F a c i l i t y  Funding 

FY 1988 % CHANGE 

Fermi Na t i qna l  A c c e l e r a t o r  Labo ra to ry ............. $ 9,396 
Stanford  L inea r  A c c e l e r a t o r  Center ................ 10,818 
Brookhaven Na t i ona l  Labo ra to ry .................... 7,029 
Argonne Na t i ona l  Labo ra to ry ....................... 4,801 
Lawrence Berke ley  Labo ra to ry  ...................... 8,463 
Other L a b o r a t o r i e s................................ 1,758 
U n i v e r s i t i e s  and Other ............................ 63,503 

Tota l  Phys ics  Research......................... $105,768 

111. A c t i v i t y  D e s c r i p t i o n s  

Program A c t i v i t y  FY 1986 
-----------.------.---------..----------.----------..-----

Fermi lab Fe rm i l ab  s t a f f  p a r t i c i p a t e  i n  t h e  As t h e  Tevat ron C o l l i d e r  and f i x e d  t a r g e t  Th i s  w i l l  be t h e  f i r s t  f u l l  y e a r  o f  
p r e p a r a t i o n ,  conduct  and a n a l y s i s  o f  d a t a  programs come i n t o  o p e r a t i o n  f o r  p h y s i c s ,  o p e r a t i o n  o f  t h e  Fe rm i l ab  Tevat ron 
f rom exper iments  us ing  t h e  Fe rm i l ab  t h e  resea rch  groups w i l l  c o n c e n t r a t e  on f a c i l i t i e s  f o r  research,  and i t  shou ld  be 
f a c i l i t i e s ,  w h i l e  p r o v i d i n g  a c r u c i a l  c o l l a b o r a t i n g  w i t h  u n i v e r s i t y  groups a  ve ry  p r o d u c t i v e  resea rch  year.  The 
suppo r t  and l i a i s o n  f u n c t i o n  f o r  t h e  many conduc t i ng  exper iments w i t h  t hese  Fermi lab  resea rch  groups w i l l  c o n t i n u e  
u n i v e r s i t y  users  i n v o l v e d  i n  exper imenta l  f a c i l i t i e s .  The comp le t i on  o f  p h y s i c s  a t  about cons tan t  l e v e l  of e f f o r t  as 
programs a t  Fermi lab .  Most o f  t h e  ana lyses o f  t h e  da ta  c o l l e c t e d  i n  t h e  i n  FY 1987, and w i l l  be a n a l y z i n g  da ta  
FY 1986 a c t i v i t y  was a n a l y s i s  o f  da ta  f rom 1985 f i x e d  t a r g e t  run, and p r e p a r a t i o n  f rom t h e  FY 1987 runs, and c o l l e c t i n g  
t h e  1985 f i x e d  t a r g e t  run  and p r e p a r a t i o n  o f  t h e  o u b l i c a t i o n s .  w i l l  r e o u i r e  a ma io r  d a t a  i n  c o l l i d e r  and f i x e d  t a r g e t  
f o r  new exper iments  coming i n t o  o p e r a t i o n  e f f o r t  ,' as will t h e o r e t i c a l  i n t e r p r e t a i ~ o n s  exper iments.  ($9,900) 
i n  FY 1987 w i t h  comple t ion  o f  t h e  o f  t h i s  new i n f o r m a t i o n .  ($9.400) 
C o l l i d e r ,  and f i n a l  e lements o f  t h e  f i x e d  
t a r g e t  upgrade. There i s  a l s o  a 
t h e o r e t i c a l  research a c t i v i t y  underway as 
w e l l  as a smal l  program o f  h i g h  energy 
a s t r o p h y s i c s  research. ($9,396) 

SLAC The SLAG resea rch  groups focus t h e i r  As SLC comes i n t o  ope ra t i on ,  emphasis Major  a c t i v i t i e s  w i l l  be t h e  f i r s t  f u l l  
e f f o r t s  on c o l l a b o r a t i v e  exper iments w i t h  w i l l  s h i f t  toward conduct of t h e  f i r s t  y e a r  o f  SLC Opera t i on  w i t h  d a t a - t a k i n g  on 
u n i v e r s i t y  groups us ing  PEP and SPEAR exper iment  w i t h  t h e  Mark I 1  d e t e c t o r  a t  t h e  Mark 11  d e t e c t o r ,  and t h e  f i r s t  
f a c i l i t i e s .  I n  FY 1986 these groups were SLC. PEP and SPEAR w i l l  n o t  ope ra te  f o r  o p e r a t i o n  f o r  resea rch  o f  t h e  upgraded 
i n v o l v e d  i n  da ta  t a k i n g  a t  these h i g h  energy phys i cs  resea rch  t h i s  year .  PEP f a c i l i t y  w i t h  t h e  upgraded TPC 
c o l l i d e r s  and i n  p r e p a r a t i o n  f o r  SLC ($10,800) d e t e c t o r .  I n  a d d i t i o n ,  t h e r e  w i l l  be t h e  
expe r imen ts  which beg in  i n  FY 1987. There f i r s t  o p e r a t i o n  o f  SPEAR f o l l o w i n g  t h e  
i s  a l s o  a t h e o r e t i c a l  research a c t i v i t y .  1907 shutdown and t h e  i n i t i a l  t e s t  
($10,818) o p e r a t i o n  o f  t h e  SLO d e t e c t o r .  ($11,500) 

.-.-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BNL The BNL resea rch  groups focus on The program w i l l  c o n t i n e  FY 1986 The program w i l l  con t i nue  a t  about t h e  
exper iments  a t  t h e  AGS, b u t  a l s o  a c t i v i t i e s  w i t h  s i g n i f i c a n t  emphasis on same l e v e l  of e f f o r t .  A  ma jo r  FY 1988 
p a r t i c i p a t e  t o  some degree i n  exper iments  p a r t i c i p a t i o n  i n  p r e p a r a t i o n  f o r  t h e  DO a c t i v i t y  w i l l  be t h e  i n i t i a l  ma jo r  



111. Physics Research (Cont 'd)  

program A c t i v i t y  FY 1986 FY 1987 FY 1988 
.--------------- .......................................... ..........................................--------------------------------------.... 

BNL (Cont 'd)  

Other Labs 

U n i v e r s i t y  
Program 

Tota l  

a t  Fermi lab and CERN. The AGS program 
inc ludes  a wide v a r i e t y  o f  f i x e d  t a r g e t  
experiments, w i t h  p a r t i c u l a r  emphasis on 
p repara t ion  f o r  new generat ion o f  r a r e  
decay experiments. ($7,029) 

These groups concentrate t h e i r  e f f o r t s  as 
users a t  t h e  DOE acce le ra to r  centers  and 
a t  f o r e i g n  f a c i l i t i e s  w i t h  unique 
c a p a b i l i t i e s .  Tne LBL program inc ludes  
p a r t i c i p a t i o n  i n  the  Mark I 1  experiments 
as we l l  as a l a r g e  t h e o r e t i c a l  e f f o r t  and 
t h e  P a r t i c l e  Data Center. ($15,022) 

Th is  program supports experimental and 
t h e o r e t i c a l  research groups a t  about a 
hundred u n i v e r s i t i e s  throughout the  
nat ion.  The u n i v e r s i t y  groups 
p a r t i c i p a t e  i n  experiments a t  t h e  major 
U.S. a c c e l e r a t o r  f a c i l i t i e s  and a t  unique 
f o r e i g n  acce le ra to r  f a c i l i t i e s ,  as wel l  
as i n  non-accelerator experiments and 
t h e o r e t i c a l  research. The l e v e l  o f  
e f f o r t  i s  a p p r o p r i a t e l y  scoped t o  match 
t h e  l e v e l  o f  f a c i l i t y  operat ion. 
($63,503) 

I.Preface: F a c i l i t y  Operat ions 

Provides funding f o r  t h e  opera t ion  o f  accelerators ,  c o l l i d e r s ,  

experiment a t  Fermilab and on i n i t i a l  
opera t ion  of the  new generat ion o f  r a r e  
kaon decay experiments a t  t h e  AGS. 
($7,000) 

These programs are s i m i l a r  but  reduced 
from the  FY 1986 l e v e l  of e f f o r t .  
($15,165) 

Programs w i l l  cont inue a t  approximately a  
constant  l e v e l  of e f f o r t  w i t h  emphasis 
s h i f t i n g  toward experiments a t  Tevatron 
and SLC as the  new f a c i l i t i e s  come i n t o  
operat ion.  ($67,035) 

data- tak ing on the  r a r e  kaon decay 
experiment a t  the  AGS. ($7,400) 

These programs w i l l  be res to red  t o  about 
t h e  FY 1986 l e v e l  o f  a c t i v i t y .  The 
emphasis w i l l  r e f l e c t  the  f u l l  
opera t iona l  s t a t u s  of the  new Fermi lab 
and SLAC f a c i l i t i e s .  ($16,200) 

These programs w i l l  be increased somewhat 
above the  FY 1987 l e v e l  o f  a c t i v i t y ,  
cons is ten t  w i t h  the opera t iona l  s t a t u s  o f  
t h e  new Fermilab and SLAC f a c i l i t i e s .  
($74,698) 

secondary beam l i n e s ,  de tec to rs  f o r  experiments, experimental  areas, and computing 
f a c i l i t i e s .  Inc ludes the  associated costs of manpower, e l e c t r i c  power, expendable suppl ies,  and inven to r ies .  Major DOE supported f a c i l i t i e s  t o  be 
operated i n  FY 1988 inc lude :  Fermilab (800 GeV proton f i x e d  t a r g e t  and 900 Gev on 900 GeV an t ip ro ton -p ro ton  c o l l i d i n g  beam Tevatron; SLAC (50 GeV 
l i n e a r  acce le ra to r  se rv ing  as i n j e c t o r  f o r  the SPEAR 4 GeV on 4 G ~ Ve lec t ron -pos i t ron  c o l l i d e r ,  the  PEP 15 GeV on 15 GeV e lec t ron -pos i t ron  c o l l i d e r ,  
and the  SLC 50 GeV on 50 GeV e l e c t r o n  p o s i t r o n  c o l l i d e r ) ;  and, BNL AGS (30 GeV proton and p o l a r i z e d  proton f i xed  t a r g e t  program). I n  FY 1987, the  
wor ld  fo re f ron t  SLC and Tevatron c o l l i d e r s  w i l l  bo th  be brought i n t o  operat ion f o r  physics. Incremental funds w i l l  be requ i red  i n  FY 1988 a t  SLAC 
andFer ln i lab t o  p rov ide  fo r  t h e  h igher  l e v e l  of opera t ion  f o r  phys ics experiments, i n c l u d i n g  the  s i g n i f i c a n t l y  increased e l e c t r i c  power usage. At 
SLAC t h e  funding need i s  p a r t i c u l a r l y  l a r g e  because o f  the  r a p i d l y  r i s i n g  WAPA power ra tes  and the  need t o  purchase much o f  t h e  a d d i t i o n a l  power from 
PG&E a t  more than t w i c e  t h e  WAPA r a t e .  The FY 1988 request g ives p r i o r i t y  t o  operat ion o f  SLAC and Fermi lab f o r  physics research a t  h igh  l e v e l s  and 
t h e  incremental funding i s  f o r  these two programs. 



---------------- Program k t i v i t y  

F a c i l i t y  operations .............................. $172,977 

11. 8. M j o r  Laboratory and F a c i l i t y  Funding 

~ e n ib t i o n a l  k c e l e r a t o r  Laboratory............ 1 86.259 
Stanford Linear Accelerator Center............... 50.090 
Brookhaven I b t i o n a l  Laboratory................... 35,710 

Total F a c i l i t y  Operrt ions...................... $172.059 

111. k c t i v i t y  Descr ipt ions 

Program k t i v i t y  FY 1986---------------- .......................................... 
F t n i l a b  F e m i l a b  operated tn, weeks fo r  proton-
operations an t ip ro ton  c o l l i d e r  t es t s  a t  the  

beginning of the f i s ca l  year but  d i d  not  
operate f o r  physics dur ing the res t  of 
FY 1986 due t o  a 9 month construct ion 
re l a ted  shu tdon and t o  the GQH funding 
reductions. There w s  extensive a c t i v i t y  
r e l a t e d  t o  t e s t i n g  the new Tevatron 
systens and t o  upgrading and rebu i ld ing  
many of the o lder  accelerator  systems. 
($86.259) 

SLAC SLAC operated 20 weeks for PEP 
operations experiments, and concurrent ly  achieved 14 

weeks o f  h igh energy experiments a t  
SPEAR. The l a s t  h a l f  of the year w s  
devoted t o  SLC system tests.  (Note t ha t  
h a l f  of the t o t a l  SPEAR operat ion i S  
devoted t o  dedicated operation fo r  
synchrotron rad ia t i on  research supported 
by Basic Energy Sciences). ($50,090) 

BNL-AGS ffiS operated fo r  27 weeks, tnc ludlng 
Operations 15 weeks f o r  the  neutr ino program. 5 weeks 

f o r  slow external  beam w i t h  mu1 t i p l e  
experiments and 7 weeks f o r  polar ized 
protons. ($35.710) 

Fem i l ab  i s  scheduled t o  operate for 
about 3 months f o r  Tevatron tuneup. 3 
months f o r  c a l l i d i n g  beam experiments and 
4 t o  5 months f o r  f i xed  ta rge t  
experiments. ($102,000) 

SLAC i s  scheduled t o  operate fo r  SLC 
tes t s  f o r  about 17 weeks. followed by 13 
weeks o f  operation f o r  physics w i t h  SLC 
a t  reduced pulse rate. SPEAR and PEP w i l l  
not  operate for  h lgh energy physics 
dur ing FY 1987 due t o  funding I lmi tdt iOnS. 
($63.900) 

AGs i s  scheduled t o  operate f o r  about 14 
weeks f o r  h igh energy physics research 
f o r  the slow external beam proqrsm w i t h  
m u l t i p l e  expertments. There w i l l  be an 
add i t iona l  operation o f  about 7 weeks fo r  

Fermilab i s  scheduled t o  operate the 
Tevatron col li de r  and f ixed ta rge t  
programs for a t o t a l  of about 10 nonths 
t o  accanplish a. f u l l  program o f  physics. 
The t ime M I 1  be shared about equal ly  
among four colliding beam experiments and 
twelve f i xed  ta rge t  program experiments. 
($115.100) 

SLAC i s  scheduled for about 26 weeks o f  
operat ion f o r  physics w i th  SLC and PEP. 
dur ing  which t i n e  there w111 concurrently 
be 17 weeks o f  SPEAR operation fo r  HEP 
experiments. ($80.800) 

AGS w i l l  operate for about 15 weeks for  
h igh energy physics t o  be s p l i t  a o n g  the 
various modes. Addi t ional  operation of 
about 8 weeks i s  planned f o r  heavy ion  
physics funded by Nuclear Physics. 



------- -------- 

111. F a c i l i t y  Opcratlons (Cont'd) 

Program A c t i v i t y  FV 1986 FY 1987 F l  1988 
-------------*-- .......................................... .......................................... -------------------------------------*----

BNL-AGS heavy i on  physics funded by Nuclear merefore. t o t a l  AGS operat ion i n  FY 19BB 
(perat ions Physics. Therefore, t o t a l  AGS operat ion w i l l  be about 23 weeks. ($38.800) 
(Cont'd) i n  FY 1987 rill be about 21 weeks. 

($36.500)
------------------------------------------------------------------------------------*-----------------------------------------------------------------

Other This provides funding t o  LBL f o r  i t s  Continuation of the FY 1986 program. w i t h  Continuation o f  FY 1987 progrms a t  
p a r t i c i p a t i o n  i n  the  operation. a s l i g h t  increase f o r  spares and reduced leve l  o f  ef for t .  ($5,600) 
maintenance, and upgrading o f  the Time inventor ies  as major new f a c i l i t i e s  cane 
Pro jec t ion  Chamber (TPC) detector  a t  i n t o  operat ion a t  Fermilab and SLAC. 
PEP. It a lso  provides f o r  special Also includes funding for the  SBlR 
process spares, c m o n  use stores. and assessment on the  High Energy Physics 
other  spec ia l i zed  a c t i v i t i e s  t o  meet program. ($5.979) 
requirements f o r  e f f ec t i ve  operat lon o f  
the  accelerator  l abo ra to r i  es (SBIR 
funding i n  FY 1986 has already been 
t rans fe r red  t o  the SBIR program). ($918) 

Total $172.977 $208,379 $240.300 

I.Preface: High Energy Technology 

Provides the  technological base f o r  mainta in ing and improving the  s c i e n t i f i c  effectiveness, r e l i a b i l i t y  and e f f i c i ency  o f  e x i s t i n g  f a c i l i t i e s  and for 
extending the  capab i l i t y  of accelerators, c o l l i d e r s ,  and detectors by developing and proving new concepts and technologies. Includes RkD w i t h  a near 
t e r n  focus i n  support o f  ongoing construct ion ( p a r t i c u l a r l y  Tevatron and sLC) and ongoing major detectors (CDF. DO. SLD, and 13) and improving 
ex iS t i ng  f a c i l i t i e s  and w i t h  a longer term focus on developnent of advanced concepts leading t o  fu tu re  accelerators. c o l l i d e r s .  and detectors of 
greater  perfonnance c a p a b i l i t y  and m r e  cost  e f fec t i ve  operation. Includes theore t i ca l  s tudies o f  accelerator  physics. exp lo ra t ion  o f  new Concepts 
f o r  p a r t i c l e  accelerat ion, storage and t ransport ,  f ab r i ca t i on  and t e s t i n g  of apparatus based on these studies, and inpu t  fo r  design o f  actual 
devices. The program a lso  inc ludes advanced accelerator  Rho studies w i t h  a p a r t i c u l a r  enphasis on higher energy accelerators enploytng 
superconducting magnets. I n  FY 1986 and FY 1987 t h i s  m r k  was d i rec ted  toward a 20 Tev on 20 Tev proton-proton c o l l i d e r  ca l l ed  the Superconducting 
Super Co l l i de r  (SSC). The FY 1988 s ta tus  o f  the SSC i s  present ly  under considerat ion. The High Energy Technology program i s  car r ied  out p r ima r i l y  
i n  the OOE laborator ies.  b u t  w l t h  a s i g n i f i c a n t  program of advanced concept development i n  un i ve rs i t i es  and industry. 

11. A. Smnary Table 

FI 1988 I CHANGE 

HIgh Energy Technology............................$86.662 $80,500 $77,200 - 4 



------- 

- - - - - - - 

---------------- 

------- -------- 
11. 0. l s j o r  Laboratory and F a c i l i t y  Funding 

FY 1986 

F e m i  National Accelerator Laboratory............. $23.378 
Stanford Linear Accelerator Center................ 16.000 
Brookhaven Hdtlonal Laboratory.................... 19,453 
Lawrence Berkeley Laboratory...................... 8.510 
Un i ve rs i t i es  and Other............................ 19.321 

Total nigh Energy Technology .................... $86.662 

111. A c t i v i t y  Descriptions 

P r o g r a  A c t i v i t y  

F e m i l a b  

SLAC 

BWL 

FY 1986 .......................................... 
Activities focused l a rge l y  on R&D I n  
support o f  the Tevatron cons t ruc t ion  
e f f o r t s .  w i t h  p a r t i c u l a r  emphafis on 
studies t o  optimize the performance o f  
the  Tevatron as a co l l i de r .  Advanced 
accelerator  Rho studies are a lso  pursued. 
w i t h  p a r t i c u l a r  enphasls on 
superconducting mgnets  f o r  advanced 
accelerators. A s i g n i f i c a n t  program of 
detector  R&D was pursued. w i th  enphasls 
on Tevatron detectors. ($23.378) 

k t l v i t i e s  focused l a rge l y  on R&O i n  
support of the SLC p ro jec t  which poses 
many d i f f i c u l t  technological challenges. 
RID a lso  d i rec ted  toward improved 
perfonnance and r e l i a b i l i t y  of the SPEAR 
and PEP co l l i de r s .  Also Includes studies 
of advanced accelerator  concepts w i t h  a 
focus on developing new techniques f o r  
future extensions o f  the capab i l i t y  of 
e lec t ron  pos i t ron  co l l i de r s .  Detector 
R&D program w i t h  strong focus on the  SLO 
detector  for SLC. ($16,000) 

Pdjor focus on studies t o  mdintaln the 
operating ef fect iveness and f l e x i b i l i t y  
o f  the AGS and i n  support o f  upgrade of 
AGS i n t e n s l t v  bv the Accunulatorl fmoster 

~ l i oinc ludes  substant ia l  
program of R 1 O  on advanced accelerator 

FY 1987 

As the Tevatron Col li d e r  and f i xed  ta rge t  
f a c i l i t i e s  cane i n t o  operation, the  focus 
o f  studies w i l l  s h i f t  f r an  construct ion 
re la ted  Rho toward opt imizat ion o f  
performance o f  these f a c i l i t i e s .  
Advanced accelerator  and detector  R6O 
studies w i l l  continue. (919.100) 

As SLC canes i n t o  operation, the  focus o f  
R&o studies s h i f t s  f r a n  construct lon 
re l a ted  R1D toward support of 
c m i s s i o n i n g  of the SLC, ca r r y i ng  out 
accelerator  Rho experiments on SLC t o  
explore strengths and l i m i t s  of l i n e a r  
c o l l i d e r  technology and studying the 
improvement and op t im iza t ion  o f  SLC 
performance w i t h  p a r t i c u l a r  enphasls on 
h igh  l un inos i t y  and polar ized 
e lec t ron-pos i t ron  operation. Studies of 
advanced accelerator  and detect ion 
concepts w i l l  continue. ($13.300) 

fY 1988 X CHMGE 

As operat ion of the  Tevatron f o r  physics 
research s tab i l i zes .  Rho t o  nure f u l l y  
understand the  new accelerator systems 
and t o  enhance the  r e l i a b i l i t y  and 
e f f i c i ency  o f  t h e l r  operation w i l l  became 
inc reas ing ly  important. A substantial 
R&D e f f o r t  w i l l  be devoted t o  the goal o f  
achiev ing a major increase i n  l un inos i t y  
beyond the present design goal and on the  
de tec to r  technology needed t o  u t i l l m  
t h i s  increase. There w i l l  a lso  be an 
expansion of advanced accelerator mil 
advanced detectar  R6D. ($21.9W) 

As SLC technology becanes understood. and 
operat ion f o r  physics research 
s tab i l i zes .  R6D ni ll b@ expanded t o  
Improve l u n i n o s i t y  and performance. and 
t o  make f u r t he r  progress on l i n e a r  
c o l l i d e r  technology. Studies o f  
advanced concepts. p a r t i c u l a r l y  new, high 
powr .  h igh  e f f i c i e n c y  radiofrequency 
sources w i l l  increase sae*hat. ($15.000) 

.-------------------------------------------. 
program continues a t  a subs tan t i a l l y  
reduced overa l l  leve l  of e f fo r t ,  w i t h  
focus on studies i n  support of the ACS 
Accumulator/Booster p ro jec t ,  on advanced 
detector  RfiD and on superconducting 
magnet R&D. ($17.100) 

Program w i l l  inc lude R60 i n  support of 
the AGS I\ccumulatorlBooster pro ject .  and 
improved polarized proton operation of 
the  AGS, on a cont inuat ion o f  the 
superconducting Ragnet RfiD program. and 
on advanced accelerator  concepts. 



111. Migh Energy T u h n o l ~ ~ g y(Cont'd) 

W o g r m  A c t i v i t y  FV 1986 FY 1987 FV 1988---------------- ........................................ ........................................ .......................................... 
BNL concepts w i t h  a heavy focus on i nc l ud ing  an advanced t e s t  f a c i l i t y  f o r  
(Cont'd) superconducting mgne ts  f o r  advanced laser  accelerator  studies. (f16,gW)

accelerators. ($19.4531 

Major focus on studies of superconducting Program continues a t  about constant Continuation o f  the  FI 1987 p r o g r a  a t  
magnets fo r  advanced accelerators. Also l eve l  of e f fo r t .  w i t h  focus on studies o f  reduced ove ra l l  leve l  of effort.  ($7.900) 
includes w r k  on an t ip ro ton  coo l ing  i n  ant iproton coo l ing  and superconducting 
S U D D O ~ ~of the  Tevatron c o l l i d e r  and maanet R&n.-.and develoment o f. the.. 
accelerator  theory. S ign i f i can t  e f f o r t  tw-beam accelerator  concept. ($8.800) 
i n  advanced detector  equipnent. ($8.510) 

U I i v e r s i t i e s  This includes a program of advanced Program continues w i t h  emphasis focused A cont inua t ion  o f  progran a t  reduced 
and OLher technology studies by u n i v e r s i t i e s  and on studies of advanced accelerator l eve l  of e f f o r t  w i t h  pa r t i cu l a r  enphasis
Contractors i n d u s t r i a l  contractors. m e  program concepts wklch requ i re  experimental on advanced accelerator  concept 

focuses on studies o f  advanced concepts ve r i f i ca t i on .  and on advanced concepts programs i n  the  experimental v e r l f i c a t i o n  
and technologies f o r  accelerators and and technology developnent f o r  large phase and a lso  f o r  R6D on advanced 
detectors w i t h  t he  goal of prov id ing the  c o l l i d e r  detectors. ($22,200) concepts f o r  c o l l f d e r  detectors. 
technological basis fo r  f u tu re  f a c i l i t i e s  (115.500)
w i t h  greater c a p a b i l i t i e s  a t  an 
affordable cost. lncluded are 
theore t i ca l  s tudies o f  beam dynamics, 
c o l l e c t i v e  methods o f  p a r t i c l e  
accelerators, l a s e r  acce le ra t ion  o f  
par t i c les .  h igh  power RF sources and h igh 
f i e l d  superconducting magnets. ($19.321)...................................................................................................................................................... 

Total $86,662 180.500 $77.200 

I.Preface: Capital Equipnent 

Capi ta l  Equipnent funding 1s requ i red  t o  provide the  secondary beam l i n e  canponents. p a r t i c l e  detect ion apparatus, por table shie ld ing,  and data 
ana lys is  systems essent ia l  t o  do h igh qua l i t y ,  foref ront  high energy physics experiments. It i s  a lso required fo r  replacement o f  accelerator and 
detector  f a c i l i t y  caponents t h a t  have uorn out o r  becane obsolete. A proper c m p l m e n t  o f  detectors and secondary beams i s  essent ia l  fo r  e f f ec t i ve  
u t i l i z a t i o n  and operation of the  m j o r  h igh energy physics accelerator  and c o l l i d i n g  beam f a c i l i t i e s .  

Timely in t roduc t ion  of new b e m  and detector  capab i l i t i e s .  and the  regular  upgrading and mod i f i ca t ion  of e x i s t i n g  capab i l i t i e s .  i s  essential.  The 
l a rge  scale of the equipnent required f o r  h igh energy physics research systems i s  i l l u s t r a t e d  by a few examples: a t yp i ca l  secondary beam l i n e  can 
range fran several hundred feet t o  a m i l e  o r  more i n  length, and requires many beam transport ,  beam shaping and cont ro l  elements; the  portable 
sh ie ld ing  required around detectors and t a rge t s  can involve arrays of hundrecs of sh ie ld ing  blocks weighing as much as 10 tons each: the analysis 
magnets incorporated i n  detect ion sys tms  weigh many tons; large calor imeiers of 300 tons or m r e  are not  uncamon; and e lec t ron ics  systems w i t h  
hundreds of thousands o f  data channels are t y p i c a l l y  required f o r  major detectors. A t ime span of as much as f i v e  years o r  m r e  1s o f ten  involved 
f ra design, through fabr icat ion,  t o  i n s t a l l a t i o n ,  checkout, and operation of these la rge  systems. Examples o f  spec i f i c  items o f  equipnent needed 



~ ~ ~ ~ _  
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include: beam transport  magnets; l a rge  analys is  magnets f o r  detector  systems; p rec i s i on  regulated p o w r  supplies; p a r t i c l a  kn diagnost ic  and 
con t ro l  systems; e lec t ron ic  and op t i ca l  detectors w i t h  Precis ion spa t ia l  and time reSOl~ t lOn;  h igh p rec is ion  calor imeters and t r r c k l n g  chabe rs  l o r  
c o l l i d i n g  beam detectors; h igh  speed and large volune data processing systems; specia l  cryogenic canponents for l i q u i d  hydrogen ta rge ts  and 
superconducting devices; and r host of specia l ized e lec t ron ics  and other items o f  laboratory support equipnent. 

11. A. Sumary Table 

Program k t i v l t y  FV 1988 X CHANGE 

11. B. b j o r  Laboratory and F a c i l i t y  Funding 

F e m i  m t i o n a l  Accelerator Laboratory ............. $31.277 
Stanford Linear Accelerator Center................ 13.602 
Brookhaven Natlonal Laboratory.................... 5.218 
Vn ivers i t ies  and Other Laboratories............... 16,153 
Brookhaven National Laboratory - Other Capi ta l  

Equipment ....................................... --3.734 -- - - - 4.000 

Total Capital Equipnent......................... $69.984 $80. zoo 

11. C. M j o r  Detectors (Funding Included Above) 

b r k  I 1........................................... 
Ilark I 1  .Upgrade......... ........................ 
SLD...........................................,... 
CDF............................................... 
COF .Upgrade..................................... 
D-lero............................................ 
L.L3 .............................................. 
F e n i l a b  Fixed Target Progrm..................... 
ZEUS........................................ma.... 

111. A c t i v i t y  Descr ipt ions 

Progrm k t i v i t y  FV 1986 FV 1987 FV 1988~ ~ _"____I____________---* - - - - - - - - - - - - - - - - - ~~ _ . . ......................................~ ~ ~ ~ ..........................................~ ~ 
F e n i l a b  ~ j o remphasis on having the CDF detector  Emphasis on keeping the 0-Zero detector Major progress towards completing the 

ready t o  take data when the  Tevatron on schedule f o r  i n l t i a l  physics D-Zero detector  i n  1990 w i th  some physics 
c o l l i d e r  canes i n t o  operation ea r l y  I n  FV c a p a b i l i t y  i n  1989 ($10.500); completion c a p a b i l i t y  i n  1989 ($15.800); new and 
1987 ($9,000); s i g n i f i c a n t  e f f o r t  t o  o f  technical  components of two new f ixed upgraded f l xed  ta rge t  beam l i nes  and 
canplete Tevatron f i xed  ta rge t  beams and ta rge t  beams and detectors ($8,400); detector  apparatus ($7,500); s i gn i f i can t  
detectors ($10.200); progress on the canplet ion o f  CUF detector  e lec t ron ics  UDarade t o  the caoab i l i t i e s  of the COF 
D-Zero detector  ($7.000); general purpose ($3.000); purchase and i n s t a l l a t i o n  o f  de iec to r  ($2.800)'; general yurpo\e 
canputing ($1.300); general laboratory replacement centra l  s i t e  transformer canput i ng  equlpnent ($1.700); general 
support equipnent f o r  the e lec t ron ics  ($1,100); canpuiing equipment f o r  use i n  purpose ldburdtory s i t e  equipment. and 
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111. c a p i t a l  Equ ipen t  (Cont'd) 

P r o g r m  A c t i v i t y  FY 1986 FY 1987 FY 1988---------------- .......................................... .......................................... .......................................... 
R n i l a b  q u i p l e n t  pool, accelerator  re la ted  the  experimental areas and elsewhere accelerator  and R6O p r o g r a  support 
(Cont'd) equipnent and cquipnent i n  support o f  ($1.500); general purpose laboratory and equipment ($3,400). 

t he  RSO programs. ($3.727) s i t e  equipnent, end accelerator  and R.40 
program support equipnent (S3.4M))....................................................................................................................................................... 

SLAC Major anphasis on c m p l e t i n g  Mark I 1  l l a jo r  emphasis on proceeding w i t h  SLD l la jo r  progress on SLO detector  
detector  i n  t ime fo r  SLC t u r n  on i n  detector  on a schedule t o  pennit f i r s t  ($17.300); superconducti ng quadrupales 
FY 1987 ($2.600); s i g n i f i c a n t  progress on physics i n  FV 1989 ($13.000); canplet ion f o r  SLC l u n i n o s i t y  upgrade ($2.000); 
the  SLO detector  ($5.900); support f o r  i n  FY 1990; TPC, Mark 11 and Mark 111 general labora to ry  support equlpnent 
PEP l un inos i t y  upgrade and TPC detec to r  detector  improvements ($1.900); general ($2.300); Mark 11 upgrade ($800); and 
upgrade ($1.200); support of SLC R60 canputing equipment ($1.200); general general purpose computing ($1.000). 
p rog rm  ($800); computer r e l a ted  laboratory support equipnent ($2,000). 
equlpnent ($500); general laboratory 
support q u i p n e n t  ($2.602). ............................................................. 
Major emphasis on detectors for r a re  M j o r  decay mphas is  on completion o f  new l la jo r  emphasis on new experimental 
kaon decay experiments ($1.500); beam generation ra re  kaon detectors ($1.800); i n i t i a t i v e s  ($2.000); beam l i n e  
l i n e  canponents ($1.100); equipnent for beam l i n e  canponents ($1.000); support cmponents ($1.000); support f o r  other 
other  experiments ($1.000). support for fo r  other experiments ($800); support f o r  
accelerator  RAD programs ($600); general accelerator  R ~ O($500); general AGS 
AGS support equipnent. inc lud ing  support equipnent ($1.000). support equipment ($100). 
ins t runenta t ion  pool ($1.018).-----------------------------------------------.------------------------------------------------------------------------------------------------------

~ l l v e r s i t l e s  
and M h e r  
Laborator ies 

Thrs supports the  major cap i t a l  equipnent 
needs o f  the  experimental research groups 
a t  the  universities and a t  the 
non-accelerator labora to r ies  (LRL. AWL. 
h e s l .  The reauest inc ludes funds f o r  
~ r o u o sa t  non-accelerator- . ~~~ 

~~~- ~ ~ ~~ l abora to r ies  

Includes $2,600 f o r  equipnent needs o f  
groups a t  the non-accelerator 
labora to r ies  and $12.757 fo r  needs of 
un i ve rs i t y  groups. W j o r  equlpnent needs 
f o r  the L3 detector  continue and funding 
fo r  U.S. p a r t i c i p a t i o n  i n  ZEUS experiment 

Includes $3.000 f o r  equipnent needs of 
groups a t  non-accelerator laborator ies 
and $13.300 f o r  un i ve rs i t y  groups. 
Equipnent needs rill continue for U.S. 
groups p a r t i c i p a t i n g  i n  LEP and HERA 
experlments. Increased needs are expected 

i~3 .382)  and u n i v e r s i t i e s  ($12,834). 
Y i t h i n  the un i ve rs i t y  funding. support o f  
u.S. pa r t i c i pan t s  i n  experiments a t  

a t  HERA i s  i n i t i a t e d .  as users prepare for second generation 
Tevatron f i xed  t a rge t  experlments and AGS 
ra re  taon experiments. 

fore ign accelerators i s  included. w l th  
t he  w i j o r  e f f o r t  being t he  subs tan t ia l  
p a r t i c i p a t i o n  i n  the  LEP-L3 detector  
which i s  under MlT leadership. 

Tota l  $69,984 $70.057 $80.200 



DEPARIMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUESl 

OFFICE OF ENERGY RESEARCH 
GENERAL SCIENCE AM) RESEARCH 

( d o l l a r s  i n  thousands) 

KEY ACTIVITY S U M ~ R Y  

CONSTRUCTION PROJECTS 

High Energy Physics 

I V .  A. ~ o n s t r u c t i m ~ r o j e c tSunnary 

Total 
P r i o r  Year FY 1987 FY 1988 Remaining 

Pro jec t  No. Pro jec t  T i t l e  Obl igat lons Appropriated Request Balance TEC 

88-R-101 Accelerator ImDrovenents and 
m d i f i c a t f o n s  

GP-E-103 General Plant Projects --- --- 11,300 

86-R-104 Central Canputing Wgrade $ 2.968 $ 7.000 $ 13.500 

86-R-105 AGS kcmu la to r /Boos te r  1.915 2.500 12.800 

Total. High Energy Physics Construct ion $ 4.883 $ 9,500 $ 49.200 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUOGET REOUEST 

OFFICE OF ENERGI RESEARCH
GENERALSCIENCE AH) RESEARCH 

(do l l a r s  i n  thousands) 

KEY ACTlVITY CONSTRUCTION PROJECT SUmARY 

High Energy Physics 
IV .  8 .  Plant  Funded Construct ion Project  

1. Pro jec t  t i t l e  and locat ion:  88-R-101 Accelerator  improvements and modi f icat ions Project  TEC: $11.600 
Various loca t ions  S tar t  Date: 3 rd  Qtr.FY 1988 

Canpl e t i o n  
l u te :  2nd Qtr. FY 1990 

2. F inancia l  schedule: 

F isca l  year Appropriated Obl igat ions -Costs 

1988 $ 11.600 1 11,600 0 5.100 
1989 --- --- 5.900 
1990 --- --- 600 

3. Narra t i ve :  

((I) k c e l e r a t o r  Improvement p ro jec ts  provide f o r  a va r i e t y  o f  minor modi f icat ions.  improvements and addi t ions t o  the  M j o r  high energy 
p a r t i c l e  accelerators. c o l l i d i n g  bean devices and experimental f a c i l i t i e s .  Funds o f  t h i s  type are necessary on an annual basis t o  
mainta in and :nprove the s c l e n t i  f i c  ef fect iveness o f  these f a c i l i t i e s  as u e l l  as t h e i r  operating re1 i a b i  l i t y  and cos t  effectiveness. 
The funds requested. h l c h  represent less  than 1 percent of the present value of the  government's investment i n  these f a c i l i t i e s .  
produce a substant ia l  r e tu rn  i n  terms of more cost  e f f ec t i ve  operation and greater research product iv i ty .  

(b) These pro jec ts  are essent ia l  on an annual basis t o  maintain the  short  tenn operat ing e f f i c iency  and r e l i a b i l i t y ,  and the research 
f l e x i b i l i t y  of the  h igh energy accelerators, c o l l i d i n g  beam systems and re l a ted  experlmental f a c i l i t i e s .  thereby mainta in ing or 
enhancing t h e i r  leve l  o f  s c i e n t i f i c  ef fect iveness and produc t iv i t y .  

A desc r i p t i on  and l i s t i n g  o f  t he  t he  major items o f  r r r k  t o  be performed a t  the  various loca t ions  i s  contained i n  the  Construct ion 
Pro jec t  Data Sheet. Sone o f  these may be located on non-government owed property. Fol lowing i s  a l l s t l n g  of the  funding proposed for 
t he  various locat ions:  

(c) 

Brookhaven National Laboratory $ 2.300 
F e n i  National Accelerator Laboratory 6.000 
Stanford Linear Accelerator Center 3.300 

Total Estimated Cost............... $11.600 



--- --- 

------- 

DEPARTMENT OF ENERGY 
FY 1988 CONGRESSlOHAL BUDGET REQUEST 

OFFICE OF ENERGY RESEARCH 
GENERAL SCIENCE AND RESEARCH 

(do l l a r s  i n  thousands) 

KEY ACTIVITY CONSTRUCTlON PROJECT SUMFVIRI 

n igh Energy physics 
IV .  8 .  p lan t  Funded Construct ion Pro jec t  

1. p ro jec t  t i t l e  and locat ion:  GP-E-103 General Plant  Projects Pro jec t  TEC: $11.300 
Various loca t ions  S tar t  Date: 2nd Qtr. FY 1988 

Canpletion 
Date: 2nd qtr. FV 1990 

2. F inancia l  Schedule: 

F isca l  Year Appropriated Obl iga t ions  -Costs 

1988 f 11.300 $ 11.300 $ 3.3W 
1989 6.100 
1990 --- --- 1.900 

General p lan t  Projects provide f o r  the  m n y  miscellaneous a l t e ra t i ons ,  addi t ions,  modi f icat ions,  replacements. and non-major( a )  
construct ion required for general purpose. non-technical f a c i l i t i e s  a t  t he  Brookhaven National Laboratory. F e n i  National 
Accelerator Laboratory and the Stanford Linear Accelerator Center f a c i l i t i e s .  High Energy Physics has the  r e s p o n s i b i l i t y  t o  
provide funding for a l l  GPP needs a t  BNL. Fennilab, and SLAC. 

(b) These p ro j ec t s  are required f o r  the  general maintenance. mod i f i ca t ion  and improvement of the overa l l  labora to ry  p l a n t  and inc lude 
minor new construct ion,  cap i t a l  a l t e r a t i o n s  and addi t ions.  and improvements t o  bu i ld ings  and u t i l i t y  systems. These are short -
term pro jec ts  *hose t ime ly  accmpl ishnent  i s  essent ia l  f o r  mainta in ing the  p roduc t iv i t y .  increasing the operat ional  cost  
effect iveness, and ensuring t h a t  necessary support services are ava i lab le  t o  the  research p r o g r m  a t  the  OOE-omed f a c i l i t i e s .  

(c)  A descr ip t ion  and l i s t i n g  o f  the  the rnajor items o f  w r k  t o  be performed a t  the  various loca t ions  i s  contained i n  the  Construct ion 
Project  Data Sheet. Sae o f  these may be located on non-government owned property. Fol lowing i s  a l i s t i n g  o f  the  funding proposed fo r  
t he  various locat ions:  

Brookhaven Hatlonal Laboratory $ 5.800 
Fermi National Accelerator Laboratory 3.500 
Stanford L inear Accelerator Center 2.000 

Total Estimated Cost............... $11,300 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

OFFICE OF ENERGY RESEARCH 
GENERAL SCIENCE AN0 RESEARCH 

( d o l l a r s  i n  thousands) 

KEY ACTIVITY CONSTRUCTION PROJECT SUMMARY 

High Energy Phys ics  
I V .  B. P l a n t  Funded Const ruct ion P r o j e c t  

1. P r o j e c t  t i t l e  and l o c a t i o n :  86-R-104 Cen t ra l  Computing Upgrade Pro jec t  TEC: $24,500 
Fermi Na t iona l  A c c l e r a t o r  Laboratory S t a r t  Date: 3 r d  q t r .  FY 1986 
Batav ia ,  I l l i n o i s  Completion 

Date: 3 r d  Qtr. FY 1989 
2. F i n a n c i a l  schedule: 

F i s c a l  Year Appropr ia ted O b l i g a t i o n s  -Costs 

3. N a r r a t i v e :  

(a )  T h i s  p r o j e c t  i s  comprised o f  two p a r t s :  a )  The a c q u i s i t i o n  of a major  computing capac i t y  and c a p a b i l i t y  upgrade, i n c l u d i n g  a new 
l a r g e  processor,  a s e t  o f  user  f r i e n d l y  i n t e r f a c e  mainframes, replacement and expansion of t h e  d i s c  and tape  s torage systems, and 
a d d i t i o n a l  i n te r faces  t o  suppor t  bo th  o n l i n e  user  te rm ina ls  and t o  p r o v i d e  access t o  spec ia l  purpose data processors; and b) a 
b u i l d i n g  t o  house t h e  upgraded c e n t r a l  computing system. 

(b )  Fe rm i lab ' s  c e n t r a l  computing f a c i l i t y  serves a wide v a r i e t y  o f  needs, t h e  major  ones be ing t h e  ana lys i s  o f  data  from experiments, 
t h e o r e t i c a l  physics c a l c u l a t i o n s ,  a c c e l e r a t o r  design c a l c u l d t i o n s ,  and s t r e s s  a n a l y s i s  and magnetic f i e l d  c a l c u l a t i o n s  used i n  t h e  
des ign of magnets and o t h e r  equipment. A l a r g e  c e n t r a l  computing f a c i l i t y  has proven t o  be t h e  most cos t  e f f e c t i v e  s o l u t i o n  t o  
these computing needs i n  terms o f  hardware and sof tware support, u t i l i z a t i o n  o f  p e r i p h e r a l s ,  and f l e x i b i l i t y  o f  computer conf igu-
r a t i o n s .  The present and p r o j e c t  growth i n  need f o r  computing power a t  Fer ln i lab i s  due p r i m a r i l y  t o  t h e  l a r g e  a d d i t i o n a l  data 
a n a l y s i s  requirements o f  t h e  Tevatron c o l l i d e r  experiments and t h e  growing s o p h i s t i c a t i o n  of t h e  f i x e d  t a r g e t  exper imenta l  program. 
E f f e c t i v e  u t i l i z a t i o n  o f  t h e  new research c a p a b i l i t i e s  prov ided by t h e  Tevat ron program requ i res  s i g n i f i c a n t l y  improved computing 
c a p a b i l i t y  a t  Fermilab. 

( c )  The FY 1988 funding w i l l  p rov ide  f o r  complet ion of mainframe procurements and i n s t a l l a t i o n  o f  hardware. 



DEPARTMENT OF ENERGY 
FV 1988 CONGRESSIONAL BUDGET REQUEST 

OFFICE OF ENERGY RESEARCH 
GENERAL SCIENCE AM) RESEARCH 

( d o l l a r s  i n  thousands) 

KEY ACTIVITY CONSTRUCTION PROJECT SUEWRY 

High Energy Physics 
IV .  B. Plant Funded Construct ion Project  

1. Project  t i t l e  and loca t ion :  86-R-105 AGS Cccunulator/8ooster Pro jec t  TEC: $29.800 
Brookhaven National Laboratory s t a r t  Date: 3rd ptr. FY 1986 
Upton, New York Completion 

Date: 3 rd  qtr. FI 1990 

2. Financial schedule: 

F isca l  Year Appropriated Obl l ga t l ons  

1996 $ 1.915 
1987 2.500 
1988 12,800 
1989 12.585 
1990 ---

3. Narrat ive: 

( a )  The kcunu la to r lBoos ter  (NB r i ng )  I s  a r ap id  cyc l i ng  synchrotron t ha t  serves as an intermediate Stage be twen the present l l n a c  
i n j e c t o r  o r  tandem van de Graaff and t he  A l te rna t ing  Gradient Synchrotron (AGS) f o r  protons, po la r ized  protons, and heavy ions. 

(b) m e  Accunulator /E~oster  w l l l  improve the  performance and c a p a b l l i t l e s  o f  the AGS fo r  (1) normal proton operation, (2) operat ion 
w i th  polar ized protons and (3 )  operation w i th  heavy lons. For normal proton operation. beam i n t e n s i t y  w i l l  be ra ised by a f a c t o r  
o f  4; f o r  po la r ized  proton operatlon. beam i n t e n s l t y  w l l l  be ra ised  by a fac to r  o f  more than 20; and. fo r  heavy ion  operatlon. i on  
mass capab i l i t y  w111 be extended f ran mass 32 t o  about mass 200. I n  each o f  these three modes o f  operatlon, the increased 
capab i l i t y  w i l l  have d i r e c t  and imnedlate benef i ts  by making accessible areas of science not  p rev lous ly  accessible or by s l g n i f f -
can t ly  increasing the  data co l l ec t i on  ra te  fo r  the  experimental program already planned and underway a t  t he  ACS. 

(c) The FV 1988 funding w i l l  continue construct ion o f  AGS CccunulatorlBooster and w i l l  permi t  i n i t l a t i o n  o f  
conventional cons t ruc t ion  and fabr ica t ion  o f  magnets and other accelerator  systems. 
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GENERAL S C I  -EQUIPMENT 

(Tabu la r  d o l l a r s  whole do1 l a r s . )  

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  A c c e l e r a t o r  improvements and 2. P r o j e c t  No.: 88-R-101 
m o d i f i c a t i o n s ,  v a r i o u s  l o c a t i o n s  

3. Date A-E work i n i t i a t e d :  1 s t  Qtr.FY 1988 5. P rev ious  c o s t  e s t i m a t e :  None 
Less amount f o r  PE&D: None 

3a. Date p h y s i c a l  c o n s t r u c t i o n  s t a r t s :  3 r d  Qtr. FY 1988 Net c o s t  e s t i m a t e :  None 
Date: None 

4. Date c o n s t r u c t i o n  ends: 2nd Qtr. FY 1940 6. Current  c o s t  e s t i m a t e :  $11,600 
Less amount f o r  PE&D: 0 
Net c o s t  e s t i m a t e :  -m 
Date: Oec. 1986 

7. F i n a n c i a l  Schedule: F i s c a l  y e a r  A u t h o r i z a t i o n  A p p r o p r i a t i o n s  O b l i g a t i o n s  .-Costs 

8. B r i e f  P h y s i c a l  D e s c r i p t i o n  o f  P r o j e c t  

Th is  p r o j e c t  p r o v i d e s  f o r  a v a r i e t y  o f  m inor  m o d i f i c a t i o n s ,  improvements and a d d i t i o n s  t o  t h e  ma jo r  h i g h  energy 
p a r t i c l e  a c c e l e r a t o r s ,  c o l l i d i n g  beam dev ices and exper imen ta l  f a c i l i t i e s ,  Funds o f  t h i s  t y p e  a r e  necessary  on 
an annual b a s i s  t o  m a i n t a i n  and improve t h e  e f f e c t i v e n e s s  o f  these  f a c i l i t i e s .  I n  a d d i t i o n  t o  t h e  replacement 
o f  components f o r  improved r e l i a b i l i t y  and c o s t  e f f e c t i v e n e s s  o f  o p e r a t i o n ,  i t  i s  o f t e n  necessary t o  m o d i f y  t h e  
f a c i l i t y  t o  accommodate changes r e q u i r e d  by t h e  research  program. The funds requested, which r e p r e s e n t  l e s s  
than  1 percen t  o f  t h e  p r e s e n t  v a l u e  o f  t h e  government 's i nves tment  i n  these  f a c i l i t i e s ,  produce a l a r g e  r e t u r n  
i n  terms o f  more c o s t  e f f e c t i v e  o p e r a t i o n  and g r e a t e r  research  product iv i1:y.  



CONSTRUCTION PROJECT DATA SHEETS 

1. Title and location of project: Accelerator improvements and 2. Project No.: 88-R-101 
modificat9ons, various locations 

The following are examples of the major items of work to be performed at the various locations: 

Brookhaven National Laboratory.. ............................................................ 92,300,000 

Funds are requested for modifications, improvements and additions to the A1 ternating Gradient Synchrotron (AGS) 
and its related experimental facilities. Items planned include: Upgraded vacuum pumps, rf power amp1 ifiers, 
computer control upgrade, Siemens upgrade, low and high intensity ring instrumentation, transverse and 
longitudinal damping system, external beam dump, general access control system upgrade and RGS radiation survey
robot. 

Fewni National Accelerator Laboratory ....................................................... $6,000,000 

Funds requested are for modifications, improvements and additions to the Fermflab accelerator facilftles (which
includes the linear accelerator, booster synchrotron, anticipation accumulator, debuncher rings, main rlng, and 
superconducting Tevatron ring) and to the switchyard, beam 1ines, target facilities and experimental areas. 

flodif ications to the accelerator facilities are expected to include: Accelerator Oiagnostlc and control 
components to improve beam stability, intensity and manipulation; power supply and quench protection
improvements; tmprove cryogenic systems and expand helium liquefaction and refrigeration capacity for 
operational stabiljty; provide for beam transport improvements t o  minimize loss of beam in the accelerator; low 
beta magnet and power supply improvements to optimize luminosity at collision areas in the ring durlng 
colliding beam operations; and provide for switchyard upgrade to improve beam intensity at experlmental areas. 

klodiflcat0ons to the experimental facilities are expected to include: Detector upgrade to fmprove resolution 
and data collection; Beam transport magnet and power supply improvements to reduce power consumption and 
increase beam line performance; Upgrade branch computer to match requirements of higher resolution detectors; 
Expansion of experdmental hall to accommodate larger and more complex detector systems; Replacement of Neutrino 
target tube enclosure; and provide for a proton beam transport system and enclosure to accommodate a neutrino 
beam enriched in tau neutrinos. 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and loca t ion  o f  project :  Accelerator improvements and 2. Project  No.: 88-R-101 
modifications, various locat ions 

8. B r i e f  Physical Descript ion o f  Project (continued) 

Stanford Linear Accelerator Center (SLAC). .... . .. . . . . ....... . . . .... . . . . . . ....... . ... . .... . .. $3,300,000 

Funds are requested for modifications, improvements and addit ions t o  the SLAC l i n e a r  accelerator and PEP 
c o l l i d i n g  beam f a c i l i t i e s ,  the SPEAR rDng, and the SLC and t o  the associated experimental facilities. Items 
now planned for  FY 1988 include: Expansion o f  the wide-band cable system around the SLAC s i te ;  Conversion o f  
beam switchyard from a POP-I1 computer system t o  a VAX control  system; Upgrade o f  beam containment and system 
monitors t o  meet current beam configurations and provide rad ia t ion  control  i n  oceupled areas; Implement a f au l t  
t r ee  analysls system t o  provide rap id  i d e n t i f i c a t i o n  o f  problems i n  the various SLAC systems, thus increasfng 
the e f f i c i ency  of the accelerator; Replacement o f  modulator PCB capacitors i n  the AC f i l t e r  c f rcu i ts ;  A h igh 
qua l i t y  precisfon energy spectrometer f o r  the SLC. 

9. purpose, Just l f icatOon o f  Need For, and Scope o f  Project 

Accelerator improvements are essenti a7 on an annual basi s t o  maintain the short term operating e f f  lelency and 
re1 f a b i l  i t y ,  and the research f l e x i b i l f t y  o f  the high energy accelerators, c o l l i d i n g  beam systems and re la ted 
experimental f a c i l i t i e s ,  there by^ maintaining o r  enhancing thei.r leve l  of s c i e n t i f i c  effectiveness and 
pr-oductivlty. Research advances and f a c i l i t y  requirements i n  high energy physics occur a t  a rap ld  pace; 
fur ther,  each research f a c l l  it y  i s  a unique assemblage o f  very specialized, high technology components. 
Consequently, there i s  a continuing need t o  modify facf l i t i e s ,  frequently on a short time scale, I n  response t o  
research needs and t o  respond t o  problems tha t  can af fect  the r e l i a b i l i t y ,  e f f i c iency  and economy o f  operation 
on a time scale shorter than the normal two-year budget cycle. The requested accelerator improvements and 
modiffcations wfll  provide greater flexibility f o r  experimental setups, increased performance levels, and 
Increased sewiceab i l  l t y ,  thereby decreasing f a d l  l t y  downtime, improving the product iv i ty ,  se ien t l f l c  
effectfvcness and cost effectiveness o f  the U.S. program i n  High Energy Physics. 

Since needs and p r i o r i t i e s  may change, other subprojects may be substi tuted f o r  those l i s t ed .  Some o f  these 
w i l l  be located on non-Government owned property. 



CONSTRUCTlON PROJECT DATA SHEETS 

3 .  Title and locatfon of project: Accelerator improvements and 2. Project No.: 88-R-101 
modff icatlons, various locatlsns 

%O. Details of Cost Estimate 

a. Englneertng, design and inspection and component assembly and install at ion.. .... . . . . . . . 611,600 
Total estimated cost... ....... . .. .. ......... .. . ... . ........ . .* .. . .....,......,.. . .... 111,600 

The esP1mated costs of the program at each laboratory are preliminary and, in general, indicate the magnitude 
of each program. 

Deofgn will be primarily by contractor staff. To the extent feasfble, construction and procurement wfll be 
aecompllshed by flxed-price subcontracts awarded on the basis of competitive bidding. 



r-nd loca t ion  o f  project :  General p lant  projects, various 2. Project  No.: =--
locat ions 

-7iated: 1st Qtr.FY 1988 5. Previous cost estimate: None 
Less amount f o r  PEW None 

3.a. Date physlcal const r l~ct ton s tar ts :  2nd Qtr.FY I988 Met cost estimate: No ne 
Date: None 

4. Date construction ends: 2nd Qtr.FY 1990 6, Current cost estimate: $11,300 
Less amount f o r  PEW: 0 
Net cost estimate: 33TJ-m 
Date: Dec. 1986 

7. Financial Schedule: Fiscal  Year author izat ion Appropriations Obligatjons Costs 

8. B r i e f  Physical Descript ion o f  Project  

These pro jects  provide f o r  the many miscellaneous al terat ions,  additions, modifications, replacements, and 
non-major construction required a t  the Brookhaven National Laboratory, Ferml National Accelerator Laboratory 
and the Stanford Linear Accelerator Center f a c i l i t i e s .  GPP projects focus on the general laboratory 
facilities whereas AIP projects focus on the technical f a c i l i t i e s .  

The fol lowing are examples of the major items of work t o  be performed a t  the various locations: 



CONSTRUCTION PROJECT DATA SHEETS 

I. T i t l e  and loca t ion  o f  project :  General p lan t  projects. various 2. Project  No.. GP.E.103 
locat ions 

i3. Brief  Physical Descr ipt ion o f  Project  (continued) 

Brookhaven National Laboratory..................................................................... $5. 800 

I n s t a l l a t i o n  o f  alarm system console f o r  the Secondary Alarm Stat ion located...... $810 
I n  Pol ice Headquarters 

I n s t a l l a t i o n  o f  cormunlcation services and cormunication interfaces f o r  the ....... 500 
Control Alarm Stat ion and the Secondary Alarm Stat ion 

Enlargement o f  AGS Ring Service Buildings ......................................... 300 
Expans ionofmainsubsta t ion forAGS.............................................. 500 
Bui ld ing expansion f o r  National Synchrotron L ight  Source.......................... 750 
Steam main extension.............................................................. 700 
Domestic Water main replacement................................................... 700 
Constructlon o f  heavy equipment storage bu i ld ing................................ 300 
Improvement o f  a j r  d i s t r i b u t i o n  system i n  chemistry bu i ld ing...................... 340 
Sanitary System Extension......................................................... 900 

Fenni National Accelerator Laboratory ..................................................... 
General U t i l i t y  Improvements...................................................... 
Service Bui ld ing Improvements .Accelerator Complex............................... 
Main Ring Power Factor Upgrade.................................................... 
Tunnel L ight ing Improvements...................................................... 
Replacement Sheds a t  RF Area ...................................................... 
Remote Hand1 i ng  FacO1i t y  Upgrade .................................................. 
Sewlce Bui ld ing Improvements .Experimental Areas ................................ 
F a c f l l t i e s  Operations and Engineering Bui ld ing .Phase I 1......................... 



CONSTRUCTION PROJECT DRTA SHEETS 

%.T i t l e  and loca t ion  of project :  General p lant  projects, various 2. Project  No.: GP-E-103 
locat ions 

Stanford Linear Accelerator Center................................................................. $2,000* 

Replaceheating, v e n t i l a t i n g a n d a i r c o n d i t i o n i n g.................................. 400 
Pave Klystron Gallery Road, North.. ................................................ 350 
Remodel ex is t ing  Plant Maintenance and U t l lit i e s  Building.. ........................ 330 
Replace twenty year o ld  roof ing on f i v e  buildings.. ................................ 320 
I n s t a l l a t i o n  o f  energy management control  system.. ................................. 200 
Upgrade P la t ing  Shop treatment system............................................. 400 

*These pro jects  w i l l  be constructed a t  the Stanford Linear Accelerator Center on non-Government owned 
property. 

9. Purpose, J u s t i f i c a t i o n  o f  Need for,  and Scope o f  Project  

General p lan t  pro jects  are required f o r  the general maintenance, modi f icat ion and improvement o f  the overa l l  
laboratory p lant  and include minor new construction, cap i ta l  a1 terat ions and additions, and improvements t o  
bui ld ings and u t f l i t y  systems. These are short-term projects whose t imely  accomplishment i s  essential f o r  
malntaining the product iv i ty ,  increasing the operational cost effectiveness, and ensuring tha t  necessary 
support services are avai lable t o  the research program a t  the DOE-owned f a c i l i t i e s .  Since it i s  d i f f i c u l t  t o  
d e t a i l  the most urgent ly needed items i n  advance, a continuing evaluation o f  requirements and p r i o r i t i e s  may 
resu l t  i n  additions, deletions, and changes t o  the cur ren t l y  planned subprojects. No s ign i f i can t  RLD program 
i s  ant ic ipated as a prerequis i te f o r  design and construction o f  the subprojects under consideration. 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and loca t lon  o f  project :  General p lant  projects, varlous 2. Project  No.: 6P-E-103 
locat ions 

9. Purpose, J u s t i f i c a t i o n  o f  Need for, and Scope o f  Project  (continuedl 

The funds requested f o r  FY 1988 are estimated as fol lows: 

Brookhaven National Laboratory .................................................... S 5,808 
F e n l  National Accelerator Laboratory ............................................. 3,500 
Stanford Linear Accelerator Center ................................................ 

Total Estimated Cost ......................................................... 
Since needs and p r i o r i t i e s  may change, other subprojects may be subst i tuted f o r  those l l s t e d  and some o f  these 
may be located on non-Government owned property. 

10. Deta i l s  o f  Cost Estimate 

See descript ion, i tem 8. The estimated costs are prel iminary and, i n  general, ind icate the  magnitude o f  each 
program. These costs include engineering, design and inspection. 

11. Rethod o f  Performance 

Design wIll be by contractor staff o r  on the basis o f  negotiated architect-engineer contracts. To the extent 
feasible, construction and procurement will be accomplished by f i n  f i xed-pr ice  contracts and subcontracts on 
the basis o f  competitfve bidding. 



DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL BUDGET RE= 
CONSTRUCTION PROJECT DATA SHEETS 

GENERAL SCIENCE AND RESEARCH 
HIGH ENERGY PHYSICS 

(Tabular do l l a r s  i n  thousands, Narrative mater ia l  i n  whole dol lars.)  

1. T i t l e  and locat ion o f  project :  Central Computing Upgrade 2. Project  No.: 86-R-104 
Fermi National Accelerator Laboratory 
Batavia, I l l i n o i s  

3. Date A-E work I n i t i a ted :  1s t  Qtr.FY 1986 5. Previous cost estimate: $24.100 
Less amount f o r  PEW: 

3a. Date physical construction s tar ts :  3nd Qtr.FY 1986 Net cost estlmate: 
Date:. August 1986 

4. Bate construction ends: 3rd Qtr.FY 1989 6. Current cost estimate: $24,500 
Less amount f o r  PEW: 
Net cost estimate: 
Date: December 1986 

7. Financfal Schedule: Fiscal  Year Authorization Approriat ions Obligations Costs 

1986 $ 2,968 S 2,968 $ 2,968 $ 1,513 
1987 7,000 7,000 7,000 5,300 
1988 13,500 13,500 13,500 9,900 
1989 1 032 7 787 
Total 3--&%% mkiil 

8. 8 r l e f  Physical Descript ion o f  Project  

The proposed pro ject  i s  comprised o f  two parts: 

a) The acquis i t ion o f  a major computing capacity and capab i l i t y  upgrade, including a new la rge  central  
processor, rep1 acement and expansion d l  sc and tape storage systems, and addi t ional  interfaces t o  support 
both onl ine user terminals and access t o  special purpose data processors. 

b) A bu i ld ing t o  house the upgraded central  computing system and support personnel. 



CONSTRUCTION PROJECT DATA SHEETS 

Fermi Nat ional  Acce lera tor  Laboratory 
Batavia, I l l i n o i s  

9. Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and Scope o f  P r o j e c t  

a. Centra l  Computing System Upgrade 

Fermi lab 's  cen t ra l  computing f a c i l i t y  serves a wide v a r i e t y  o f  needs, t h e  major  ones being the  ana lys is  o f  
data from experiments, t h e o r e t i c a l  physics ca l cu la t i ons ,  accelerator  design ca l cu la t i ons ,  and s t ress  
a n a l y s i s  and magnetic f i e l d  c a l c u l a t i o n s  used i n  t h e  design o f  magnets and o ther  equipment. A l a r g e  cent ra l  
computing f a c i l i t y  has proven t o  be the  most cost  e f f e c t i v e  s o l u t i o n  t o  these computing needs i n  terms o f  
hardware and sof tware support, u t i l i z a t i o n  o f  per ipherals ,  and f l e x i b i l i t y  o f  computer conf igurat ions.  The 
Fermi lab c e n t r a l  computing f a c i l i t y  represents a major computing resource which i s  access ib le  t o  t h e  
U.S. u n i v e r s i t y  p a r t i c i p a n t s  i n  Fermi lab experiments f o r  t h e  analys is  o f  t h e i r  data. A t  present t h e  
Fermi lab c e n t r a l  computing f a c i l i t y  cons i s t s  o f  t h e  equivalent  o f  seven Cyber 175 computers. An eva lua t ion  
o f  t h e  p ro jec ted  computing load i n d i c a t e s  t h a t  an increase i n  the  computing capac i ty  o f  a t  l e a s t  a f a c t o r  o f  
f i v e  w i l l  be needed by 1988. This p ro jec ted  increase i n  load i s  p r i m a r i l y  due t o  t h e  l a r g e  add i t i ona l  data 
ana lys i s  requirements o f  the new c o l l i d i n g  beam detec tors  f o r  Tevatron I. The computer system being 
acqui red w i l l  meet these new needs, and w i l l  p rov ide  t h e  basis  f o r  growth i n t o  t h e  e a r l y  1990's as t h e  
acce le ra to r  i n t e n s i t y  improves and t h e  experiments are ref ined. 

b. B u i l d i n g  t o  House Upgraded Central  Computing System 

Since 1973 Fermilab's cent ra l  computing system, tape storage, and on- l ine  computer maintenance have been 
housed i n  Wilson Hall. Growth i n  subsequent years has now l e d  t o  a degree o f  congest ion which i s  severely 
a f f e c t i n g  the  e f f i c i e n c y  and r e l i a b i l i t y  o f  these operations. Since add i t i ona l  space i n  Wilson Ha l l  t o  
house a d d i t i o n a l  computing hardware i s  unavai lable,  i t  i s  planned t o  move these a c t i v i t i e s  t o  a separate 
b u i l d i n g  s p e c i f i c a l l y  designed f o r  t h i s  usage, where i t  w i l l  a lso be much eas ie r  t o  p rov ide  proper secu r i t y  
f o r  t h e  very h igh  value equipment which i s  involved. 
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1. Title and location of project: Central Computing Upgrade 2. Project No.: 86-R-104 
Fermi National Accelerator Laboratory 
Batavia, Illinois 

10. Details of Cost Estimate 
Part A Part B 

Computer Upgrade suilding
Total Cost Item Cost Total Cost 

a. Engineerlng, design and inspection at 2.3% of Procurement and 
Installation (Part A) and 10.6% of construction costs (Part 09.. $ 300 $ 700 

b. Construction costs... ............................................ 6,800 
1. Improvements to land including road, parking & 1 andscaping.. . $ 300 
2. Building ..................................................... 6,400 

a. Basic Structure................ 83,800 
b. Mechanical ..................... 1,600 
c. Electrical. .................... 900 
d. Conveying System (Elevator). ... 100 

3. Utilities.................................................... 100 
4. Procurement .................................................. 13,800 
5. Installation................................................. 200 

Subtotal ................................................. 
c. Contingency at approximately 11% of the above cost for Part A and 

15% for Part B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................ 
Total Estimated Cost by Part............................. 
Total Estimated Cost..................................... 
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f .  Title and location of project: Central Computing Upgrade 2. Prooject No.: 86-R-104 
Fenni National Accelerator Laboratory 
Batavia, Illinois 

11. Hethod of Performance 

Design of conventional and specfal facilities will be by the operating contractor. To the extent feasible, 
construction, procurenrent, and install atlon w i  11 be accomplished by f ixed-price subcontracts awarded Om the 
basis of competitive bidding. 

12. Funding Schedule OF Project Fundfng and other Related Funding Requirements 

FY 1986 FY 1987 FY 1988 FY 1989 Total-
a. Total project cojts

1. Total facility costs 
a. Construction llne item. .......... $ 1,513 $ 5,300 S 9,900 $ 7,784 $24,500 

2. Other project costs 
a. Existing equipment relocation.. .. 0 0 50 50 100 

Total project costs.................. S 1,513 $ 5,300 S 9,950 $ 7,837 $24,600 

b. Other related annual funding requirements (FY 1988 dollars - estimated life of project: 25 y@ars) 
1. Building maintenance and operatlng cost (including power) ............................... $ 680 
2. Programmatic operating expenses directly related to the computing facility.. ............ 12,000 
3. Capital equipment not related to construction but related to the programmatic effort 

dn the computing facility.. .......................... .................................. 1,500 
4. GPP or other construction related to programmatic effort in the facility.. .............. 0 

Total related annual funding requirements.. ............................................. 
Less: Costs associated with the operation of the existing computing facility in its 

present location.. ....................................................................9,900 
Net incremental annual costs resultDng from the construction of the new building and the 
operation of the upgraded computing facility. ............................................... S 4,200 
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1. T i t l e  and loca t ion  o f  project :  Central Computing Upgrade 2. Project  No.: 86-R-104 
Fenni National Accelerator Laboratory 
Batavla, I l l i n o i s  

a. Total p ro jec t  costs: 

1. Construction Line Item (No Narrat ive Required) 

2. Other p ro jec t  costs 
a. Ex is t ing equipment relocation - the ex is t ing  computing equipment present ly located i n  Wilson Ha l l  

w i l l  be relocated t o  the new bui ld ing as construction i s  completed, a t  an estimated cost o f  
9100,000. 

b. Total re la ted  annual funding requirements. It i s  estimated tha t  the bu i l d i ng  w i l l  be used 25 years f o r  
i t s  programmatic purpose. 

1. F a c l l j t y  operating costs. The major elements comprising the annual operating costs are e l e c t r i c i t y  f o r  
l i g h t i n g  and a i r  conditioning, natural  gas for heating and labor f o r  custodial  and maintenance. 

2. Programmatic operating expenses d i r e c t l y  re la ted t o  the f a c i l i t y .  The estimate glven here i s  based on 
the cost o f  the programmatic e f for t  presently being provided f o r  the ex is t fng  f a c i l i t y .  

3. Capltal equipment not re la ted t o  construction but re la ted  t o  the programmatic e f f o r t  i n  the f a c i l i t y .  
This represents an appropriate funding leve l  for  central  computer system enhancements. 

4. GPP - No narrat jve requtred. 

5. General - The net incremental costs t o  operate the upgraded f a c i l i t y  are shown i n  i tem 12 a t  
94,200,000. The present Fermllab central computing f a c i l i t y  i s  cur ren t l y  operational i n  f t s  Wilson 
Ha l l  locat ion and w i l l  incur an annual expense o f  about 99,900,000 i n  FY 1987. These costs would 
continue i f  the upgrade were not undertaken. The incremental costs cover items such as addi t ional  
personnel, hardware and software maintenance charges, custodial,  maintenance, and repa i r  needs f o r  
the bui lding, as well  as u t i l i t y  costs. I t has been assumed that  the e l e c t r i c a l  power cost a t  t h e  
new f a c i l i t y  w i l l  be p a r t i a l l y  o f f se t  by savings a t  Wilson H a l l .  



DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL BUDGET REQUEST 
CONSTRUCTION PROJECT DATA SHEETS 

GENERAL SCIENCE AND RESEARCH 
HIGH ENERGY PHYSICS 

(Tabular do l l a r s  i n  thousands. Narrat ive mater ia l  i n  whole dol lars.) 

1. Tf t l e  and loca t ion  o f  project: AGS Accumul ator/Booster 2. Project  No.: 86-R-105 
Brookhaven National Laboratory 
Upton, NY 

3. Date A-E work i n i t i a ted :  1st  Qtr.FY 1986 5. Previous cost estimate: 528s 200 
Less amount f o r  PE6D: 

3a. Date physfcal construction starts:  3rd Qtr.FY 1986 Net cost estimate: 
Date: Ju ly  1986 

4. Date construction ends: 3rd Qtr.FY 1990 6. Current cost  estimate: $29,800 
Less amount f o r  PE6D: 0 
Net cost estimate: f29;800 
Date: Dec. 1986 

4. Financial Schedule 

R s c a l  Year A u t h o r i z a t i o ~  Appropriations Obl igat lons -Costs 

8. B r fe f  Physfcal Descript ion o f  Project  

The Aecumulator/Booster (A/B r i n g )  i s  a rap id  cyc l ing synchrotron tha t  acts as a booster i n j e c t o r  t o  the 
Al ternat ing Gradient Synchrotron (AGS) for  both protons and heavy ions and as an accumulator and i n j e c t o r  f o r  
polarized protons. Protons and polar ized protons w i l l  be in jected i n t o  the A/B r i n g  a t  200 MeV from the 
ex is t ing  l i n a c  and accelerated t o  1.5 GeV f o r  i n j ec t i on  i n t o  the AGS. Heavy ions w i l l  be in jected i n t o  the A/B
r i n g  and accelerated t o  a maximum energy which depends on the pa r t i cu la r  heavy ion, then str ipped and in jected 
i n t o  the AGS. The transfer l i n e  t o  carry the heavy ions from the Tandem Van de Graaff t o  the AGS was f in ished 
during FY 1986. 
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1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  AGS Accumulator/Booster 2. P r o j e c t  No.: 86-R-105 
Brookhaven Nat ional  Laboratory 
Upton. NY 

8. B r i e f  Physical  Desc r ip t i on  o f  P ro jec t  

The Accumulator/Booster w i l l  have a c i rcumference o f  202 meters which i s  equal t o  1/4 t h a t  o f  t h e  AGS. This  
w i l l  a l l o w  e f f i c i e n t ,  synchronous bucket-to-bucket t r a n s f e r  o f  beam from t h e  A/B r i n g  t o  t h e  AGS. The balance 
o f  the  machine i s  designed w i t h  the  o b j e c t i v e  o f  making it simple, r e l a t i v e l y  inexpensive, capable o f  
acce le ra t i ng  protons t o  about 1.5 GeV, capable o f  accumulat ing po la r i zed  protons, and capable o f  acce le ra t i ng  
heavy ions. 

The l a t t i c e  chosen i s  an arrangement w i t h  bending magnets miss ing  from every o the r  ce l l .  The Accumulator/ 
Booster w i l l  u t i l i z e  separated func t i on  magnets. This w i l l  m in imize  end e f f e c t s  i n  a l a t t i c e  which has such a 
smal l  packing factor .  Magnetic f i e l d  c y c l i n g  requirements are  up t o  5.5 kG a t  7.5 Hz r a t e  f o r  1.5 GeV protons 
and 13 kG a t  1 Hz r a t e  f o r  heavy ions. The heavy i o n  acce le ra t i on  aspect i s  t h e  de termin ing  c o n s t r a i n t  on t h e  
magnet spec i f i ca t ions .  The power supply requirements f o r  both cases are a lmost  i den t i ca l .  The tune and 
aper tu re  o f  the  r i n g  are  chosen t o  avoid depo la r i z i ng  resonances, t o  match t o  t h e  admit tance o f  t h e  AGS, and t o  
be f l e x i b l e  enough t o  accommodate research and development o f  devices and techniques f o r  t h e  acce le ra t i on  and 
storage o f  po la r i zed  protons. To cover t h e  i o n  v e l o c i t i e s  o f  approximate ly  0.04 t o  0.875 o f  t h e  speed o f  
l i g h t ,  t h e  rf system cons is ts  o f  f ou r  c a v i t i e s ,  two f o r  protons and two f o r  heavy ions, each cover ing  a 
d i f f e r e n t  frequence range. 

The A/B r i n g  w i l l  be housed i n  a r i n g  b u i l d i n g  l oca t@d i n  the  vee formed by t h e  j u n c t i o n  o f  the  200 MeV l i n a c  
b u i l d i n g  and t h e  o l d  50 MeV l i n a c  bu i ld ing .  This i s  very c lose  t o  t h e  AGS i n j e c t i o n  system and near t h e  end o f  
t h e  t r a n s f e r  l i n e  from t h e  Tandem. The e x i s t i n g  50 MeV l i n a c  b u i l d i n g  w i l l  serve as p a r t  o f  the  A/B r i n g  
enclosure as we l l  as house a l l  power suppl ies necessary f o r  t h i s  p ro jec t .  It w i l l  a l so  serve as an assembly 
and s tag ing  area f o r  r i n g  elements p r i o r  t o  i n s t a l l a t i o n  t n  t h e  tunnel. Most o f  t h e  r i n g  w i l l  be loca ted i n  a 
tunnel  t o  be constructed n o r t h  o f  t h e  50 MeV l i n a c  bu i l d ing ,  and two penet ra t ions  w i l l  enable t h e  remain ing 75-
f e e t  t o  be i n  t h e  l i n a c  b u i l d i n g  i t s e l f .  For most o f  t h e  r ing ,  t h e  s t r u c t u r a l  concrete and f i f t e e n  f e e t  o f  
e a r t h  f i l l  w i l l  p rov ide  the  necessary r a d i a t i o n  shie ld ing.  
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. Purpose, Justification o f  Need for, and Scope o f  Project  

The AceumuPator/Booster w i l l  improve the performance and capab i l i t i es  o f  the AGS f o r  (1) normal proton 
operation, (2)  operatlon w i th  polar ized protons and (3) operation w i th  heavy ions. I n  each o f  these three 
modes of operation, the increased capab i l i t y  w i l l  have d i rec t  and immediate benef i ts  by makfng accessible areas 
o f  science not  previously accessible o r  by s i gn i f i can t l y  increasing the data co l l ec t i on  r a t e  f o r  the 
experimental program already planned and underway a t  the AGS. 

(1) Normal Proton Research 

When operating f o r  normal proton research, the Accumulator/Booster w i l l  be used t o  accelerate protons t o  1.5 
GeV f o r  dnject ion i n t o  the AGS. A t  present i n j ec t i on  i s  a t  200 MeV. I n j ec t i on  a t  the higher energy w i l l  
increase the space charge l i m i t  f o r  the c i rcu]gt ing beam and resu l t  i n  an increase o f  the extracted proton beam 
in tens i t y  by a factor o f  four  t o  about 5 x 10 protons per pulse. 

For over two decades the Al ternat ing Gradient Synchrotron has produced a steady f low o f  important physics, 
including major discoveries such as CP v io la t ion,  the muon neutrino, the omega minus, the J/Psi, and the f i r s t  
charmed baryon. Today t h i s  machine i s  s t i l l  the center o f  a vdgorous research program, w i t h  experiments 
studying quantum chromodynamics v i a  the search for g l  uebal 1 s and hard scattering excluslve reacttons, searching 
f o r  neutr ino osc i l l a t ions ,  and pushing the 1im i t s  o f  the most complete theory, quantum electrodynamics, by 
measuring the vacuum polar izat ion.  I n  preparation are studies o f  extremely ra re  K decays v i a  f l avo r  changlng 
neutral  currents, which probe beyond the standard model t o  t e s t  very high energy theor ies l l k e  supersymnetry 
and technicolor. The increased beam in tens i t y  provided by the Accumulator/Booster w i l l  enhance t h i s  er l t i re  
program but  i s  of spectal importance t o  the ra re  K decay experiments. 
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1. T i t l e  and loca t ion  o f  pro ject :  AGS Accumulator/Booster 2. Project  No.: 86-R-105 
Brookhaven National Laboratory 
Upton, NY 

9. Purpose, J u s t i f i c a t i o n  o f  Need for, and Scope o f  Project (continued) 

(2) Polarized Proton Research 

When operatfng f o r  polar ized proton research, the Accumulator/Booster w i l l  be used t o  accumulate 20-30 l l nac  
pulses f o r  subsequent i n j ec t i on  i n t o  the AGS. Thfs w i l l  increase the extracted polar ized proton beam in tens i ty  
by the saw fac to r  o f  20-30. The polarjzed proton beam in tens i t y  which i s  avai lable initially a t  the  AGS w l l l  
be adequate f o r  the i n i t i a l  round o f  experiments, but the fol low-on experiments w i l l  be l l m l t e d  by the 
avai lable beam in tens i ty .  Ruch higher in tens i t ies  are required t o  f u l l y  explore the physics o f  spin-dependent 
phenomena a t  AGS energies. Th Accumulator/Booster, w i th  the present polar ized proton source, w i l l  r esu l t  I n  a 
beam in tens i t y  o f  about 2 x 10" protons per pulse. 

The AGS has been modifled t o  al low the acceleration of polar ized protons. I n i t i a l  research operati.on a t  low 
energy occurred l a t e  i n  FY 1984. The polar ized proton beam in tens i t y  which i s  available a t  the AGS 
w i l l  be adequate f o r  the i n i t i a l  round of experiments, but the fol low-on experiments w i l l  be l i m i t e d  by the 
avai lable beam in tens i ty .  The projected factor of 20 improvement w l l l  substant ia l ly  improve the qua1 i t y  and 
cost effectiveness o f  the presently planned experimental program and a1 low considerat ion  o f  new experfments 
where the increased beam intensity.would be essential. 

(3) Heavy Ion Research 

When operating f o r  heavy i on  research, the Accumulator/Booster w i l l  accelerate p a r t i a l l y  str ipped heavy lons 
from the ex is t fng Tandem Van de Graaff. The lons emerging from the Accumulator/Booster w i l l  have su f f i c i en t  
energy t o  al low them t o  be f u l l y  str ipped w i th  high ef f ic iency before injection i n t o  the AGS. Because o f  the 
vacuum system considerations the AGS can only accelerate f u l l y  str ipped heavy lons; the maximum energy 
avai lable from the Tandem f t s e l f  i s  such tha t  only l i g h t  tons ( su l f u r  and below) can be f u l l y  stripped. The 
t ransfer  l l n e  p ro jec t  which i s  presently underway w i l l  make avai lable a t  the AGS beams of f u l l y  str ipped high 
energy heavy ions up t o  su l fur .  The Accumulator/Booster coupled w i th  the Tandem w i l l  extend the eavy Jon!Icapabil f t y  o f  the AGS t o  include heayy ions up t o  gold. The accelerated beam in tens i t y  o f  2 x 10 /pulse f o r  
Au, as an example, i s  a factor  of 10 greater than presently avai lable a t  any other machine a t  energies greater 
than 1 GeV/amu. For the par t i cu la r  example of Au, the accelerated beam in tens i t y  i s  a t  the calculated space
charge l i m i t  o f  the A/B r ing.  

https://operati.on
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1. T i t l e  and loca t ion  of project :  AGS Accumulator/Booster 2. ProJect No.: 86-R-105 
Brookhaven National Laboratory 
Upton, NY 

10. Deta i l s  o f  Cost Estimate* 
Item Cost Total Cost 

a. Engineering, design and inspection a t  33% o f  construction 
cost (17% o f  conventional construction and 35% o f  s ~ e c l a l  
f a c i l i t i e s )  ........................................ '.......... S S 6,200 

b. Construction Cost.. ........................................... 118.700 
1. Conventional Construction.. ............................... 2,100 

Tunnel and u t i l i t i e s .  ....................... S 2,100 
2. Special F a c i l i t i e s  and Accelerator Systems.. ............... 16,600 

Magnets.. ................................... 6,200 
Magnet power supplies.. ..................... 3,000 
Other Systems.. ............................. 7,400 

c. Contingency a t  approximately 20% o f  above cost ................ 
Total estimated costs ................................. 

*Based on Completed Conceptual Design. 

11. Uethad o f  Performance 

Bui ld ing design w i l l  be on the basis o f  a negotiated AE contract  and i t s  construction wlll be a competit ively 
obtained lump sum contract. Design, assembly, and tes t ing  o f  the special facilities and accelerator system 
w i l l  be done by the s t a f f  o f  the flrookhaven National Laboratory. Component parts, wherever possible, w i l l  
be fabr icated by industry under f ixed-priced competi t i v e l  y-obtained procurement actions. 
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1. T i t l e  and ioca t lon  o f  project :  AGS Accumulator/Booster 2. Project  No.: 86-R-105 
Brookhaven National Laboratory 
Upton, NY 

a. Total  p ro jec t  costs FY 1986 FY 1987 FY 1988 FY 1989 FY 1990 Total 

1. Total f a c i l i t y  costs 

(a) Construction l i n e  item.. .......... $ 1.207 $ 2.000 $11,300 $ 9,900 $ 5,393 $29,800 

Total f a c i l i t y  costs .............. S 1,207 $ 2,000 $11,300 $ 9,900 S 5,393 $29,800 

2. Other p ro jec t  costs 

(a) R&D necessary t o  cornplete 
construction ..................... 200 200 100 100 0 600 

Total  other p ro jec t  costs ......... 200 200 100 100 0 600 

Total p ro jec t  costs (I tem 1 & 2). .......... S 1,407 $ 2,200 $11,400 $10,000 S 5,393 $30,400 

b. Other re la ted annual funding requirements ( i n  FY 1988 dol lars)  

1. F a c i l f t y  operating costs ..................................................................$ 1,200 
2. Capital equipment not re la ted  t o  construction.. ........................................... 200 

Total re1 ated annual funding requirements.. ............................................... $ 1,400 
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Brookhaven National laboratory 
Upton, NY 

a. Total  Project  Funding 

1. Total  f a c l l f t y  costs 

(a) Construction l i n e  i t e m  - explained i n  Items 8, 9 and 10. 

2. M h e r  p ro jec t  costs 

(a) R8D necessasy t o  complete construction - includes development o f  beam i n s t r m n t a t f o n ,  controls 
concepts and computer software a t  a cost o f  $600,000. 

b. Total r e l a ted  annual funding requirements 

I .  Operating costs - There w111 b@an annual requirement for addl t lonal  FTE's w i t h  addi t ional  mate~ ia ls ,  
supplies and support services associated w i th  the physics program. 

2. Capftal equipment not re la ted  t o  construction but re la ted t o  the prograrrmatlc e f f o r t  i n  the f a e l l l t y .  
These equipment funds w i l l  provide growth f n  the scientific capab i l i t y  o f  the f a c i l i t y  through the 
acquis i t ion of: new detectors monl tor%ng equipment, and controls improvement, and general purchase cap l ta l  
Items f o r  the operatfng program. 
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