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On May 26 and 27 approximately 50 people m e t  f o r  an informal , , ~  .. . \ '  
- >  - '-1 , . 

workshop on plans for  experiumutal halls f o r  ISABELLE. ,A  schedule^ 

for  the workshop, which w a s  followed with minor modifications, is . . . . ?." . 8 ! .. 
included as Appendix I. lZle morning of the 26th was spent in pre- :.: l,, ---: ;L - :;. ., 

plans as they exist in the May 1976 version of the ISABELI;II 

proposal. The remainder of the 26th and the f i r s t  pa r t  of the 27th . .  . . - 
c- 

ug topics by separate working ;. ', 

1. Pros and cons of open areas a s  compared with enclosed halls.,, 
i: 

2. Experimental h a l l  needs of ep, ip, and other options. 

3. H a l l  f o r  the lepton .detector. . 
4. Hall fo r  the hadron s p e c t r h t e r .  

part icipants spent some tfme withmore than one group, so  the 

I anrkshop developed in a f lu id  and informal way. 

ternoon of the 27th was devoted to aa 

I summary. Pier  Oddone explained the plaoning fo r  e x p e r h a n k  

ha l l s  a t  PEP, Mike Kreisler swmarized the discussions on the h a l l  

f o r  the lepton detector, Satoshi Ozaki those on the hadron spectrometer, 
. . 

Dave Ayres those on open areas, and Lee Pondrom those on options. .' ' - .  " '  
8 , .  ~ . .  , ~, 
!.. 

f theworkshop was the responsibil i ty , L- 
: 8 ,  

, . 
Ihorndike, and the following notes have been prepared by him, 

argely on the  final afternoon session, with thanks t o  those who 

presented summaries a t  it. ,, ,. 
. ? '  

itsas, 3. Alspector, D. Ayres, H. Brown, A. Carroll,  R. Chasman, 
C.Y. Chien, Y. Cho, S.U. Chung, E.D. Courant, R. Drucker, A. Etkin, 
A. Fainberg, T. Ferbel, 8. Foelsche, K. Foley, W.  riske en, E. ,Cordon, 

, ,  H. IIaha, J.Rumphrey, s, Jacobs, M. Kreialer, T.'&c&, R.. Lanou, 
- .. 
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11. PROS AND CONS OF OPEN AREAS' 

. . 
The main reason f o r  i n t e r e s t  i n  having open areas  with movable 

concrete block s h i e l d G g  a t  some in se r t i ons  is the  f l e x i b i l i t y  t o  make 

s u b s t a n t i a l  changes in  arrangements t he re  a f t e r  ISABELLE has been i n  . . 

operat ion f o r  some t i m e .  This. could be used t o ' t a k e  care  of needs 

t h a t  one could not  a n t i c i p a t e  before the'machine had been i n  use. I n  

addi t ion ,  such areas  would be l i k e l y  t o  be ava i l ab l e  i n i t i a l l y  f o r  

small experiments (of the "nook and cranny" v a r i e t y ) ,  which would be 

valuable.  Open areas  probably could be completed i n  a s h o r t e r  time 

than an enclosed bui lding,  and t h i s  could be valuable  i n  permit t ing 

use a t  an e a r l y  time f o r  access t o  the tunnel and o ther  purposes in- 

volved i n  assembling and i n s t a l l i n g  magnets and o the r  components of 

ISABELLE. . . 
. . .  

The c o k t , b f  open areas  would be lower thari t h a t  of enclosed 

bui ldings by perhaps 50 percent  so  long as the  concrete  block shield-  

ing could be obtained from the AGS inventory a t  no charge. I f  a l l  

sh i e ld ing  had t o  be purchased new, t h e  open a rea  approach would be 

considerably more expensive than f o r  enclosed bui ld ings .  A minimal 

s h i e l d  around the beam p ipe  would r equ i r e  about 5000 tons of sh ie ld-  

ing, while an enclosure b ig  enough t o  accommodate a modest experiment 

would need 10 000 tons o r  more. The present  AGS inventory is  84 000 

tons.. It seemed reasonable t o  assume t h a t  when ISABELLE is running 

there would be some reduct ion i n  scope of the  AGS research program 

and t h a t  some f r a c t i o n  of the  sh i e ld ing  could be used a t  ISABELLE. 

Such a condit ion would make open areas  a t t r a c t i v e  from a c o s t  stand- 

point .  A t  the present  time, however, a l l  AGS sh ie ld ing  i s  i n  use and 

no surplus is  envisioned. One would be r e l u c t a n t  t o  reduce the AGS 

research program j u s t  t o  provide sh i e ld ing  f o r  ISABELLE a reas ,  even 

though ISABELLE research w i l l  have a very high p r i o r i t y  when the  

machine begins operation. Clear ly  p lans  f o r  ISABELLE must f i t  i n t o  

an ove ra l l  p l a n ' f o r  high-energy physics a t  Brookhaven (and elsewhere). 

One p o s s i b i l i t y  is  given i n  the r e p o r t  of the  scenario group of the 

Inse r t i on  Workshops.' A t  the  workshop i t  w a s  assumed t h a t  up t o  

30 000 tons of sh ie ld ing  might be ava i l ab l e .  

1. A.M. Thorndike, these Proc. 



To be.usefu1 f o r  doing experiments the space i n  an open a rea  

must be pro tec ted  aga ins t  r a i n  and 'snow and the re  must be some way ' t o  

g e t  equipment i n  and out  and t o  move i t  around. I n  these respec ts  

i t  w i l l  be l e s s  e f f i c i e n t  than the  enclosed bui ldings with permanent 

crane coverage t h a t  a r e  included i n  the  present  design. 

Taking these  pros and cons i n t o  account, the working group was 

in general  agreement t h a t  very se r ious  considerat ion should be given 

t o  providing two open areas  instead of the L i t t l e  Hadron and L i t t l e  

Lepton. h a l l s .  Several  o ther  suggestions were made: 

1. Provide road access t o  both s ides  of  a reas  i f  possible . '  

.2. Make dimensions about 40 m by 6'0,m, with beam he ight  a t  

l e a s t  3 m, and 4 m i f  p r a c t i c a l .  . .  

3. East  and.Southeast  i n s e r t i o n s  seem t o  be the b e s t  l oca t ions  

f o r  open areas .  

4. Provide ' a  wider tunnel f o r  20 - 30 m adjacent  t o  t he  open .. 

areas i f  the c o s t  i s  not  excessive.  

5. Shielding block enclosures should be designed f o r  s e v e r a l .  

experiments from the  i975 summer study with r e a l  sh ie ld ing  block 

dimensions t o  check f e a s i b i l i t y .  

6 .  Probably some blqcks f o r  the roof .about  15  m long should be 

made. 

. . . .  Two arrangements were discussed. I n  the  f i r s t  the  concrete  

block enclosure would be l a rge  enough t o  house a small crane, perhaps 

r o i l i n g  o n  wheels l i k e  the Traye l l  i f  t , t o  handle p ieces  of experi-  

mental equipment. In the second the concrete block enclosure would 

be of minimum s i z e ,  and an external' crane would remove'the sh i e ld ing  

when access w a s  required.  This would probably be i n  a simple build- 

ing, l i k e  EEBA, but  much smal le r  i n  s i z e .  There was no agreement as 

t o  which arrangement was preferab le .  



111. NEEDS OF pp, ep AM) OTHER OPTIONS 

A. Gp Option: 

The experimental equipment f o r  ip in te rac t ions  would be the same 

a s  t h a t  f o r  pp, o r  much l i k e  i t ,  i n  many cases.  The $p opt ion has 

bending magnets t o  reduce the c ross ing  angle t o  3 m a d  which reduce 

the f r e e  space a t  the in t e r sec t ions  t o  about f 1 3  m ins tead  of ~t 20 m. 

The l ep ton  de t ec to r  would f i t  between, bu t  some arrangements would - 
have t o  be modified, o r  the  l a r g e r  c ross ing  angle and lower luminosity 

accepted. I n  the case of the  hadron spectrometer described in the 

1975 Summer Study those magnets i n t e r f e r e  with the "E-magnet" loca- 

t ion .  In general ,  however, experimental h a l l s  s u i t a b l e  f o r  pp a r e  

a l s o  s u i t a b l e  f o r  ip. 

B. ep Option: 

In experiments involving ep in t e rac t ions  the aim w i l l  genera l ly  
2 

be t o  extend the range i n  Q and s t o  higher  values than have pre- 

viously been possible .  This means an a b i l i t y  t o  observe e l ec t rons  a t  

l a r g e  angles ,  and over a l a rge  range of angles and momenta. Secondary 

nucleons w i l l  tend t o  be a t  angles c lo se  t o  the inc ident  proton beam. 

This would seem t o  imply a h a l l  with wide c e n t r a l  p a r t  and beam arms, 

resembling t h a t  f o r  the  hadron spectrometer.  In the 2-day workshop, 

however, d e t a i l e d  designs with dimensions were not  prepared. 

To make i t  easy t o  switch e lec t ro i l  r i ng  operat ion on and o f f , i t  

is envisaged t h a t  the  e l ec t rons  would cross  the .pro tons  a t  some' i n t e r -  

s ec t ions  ,but no t  a t  a l l  of them.  he e l ec t rons  might pass  s t r a i g h t  

through the  i n s e r t i o n  above o r  below the proton crossing (about 

90 cm away), but t h i s  would i n t e r f e r e ' w i t h  most experiments t h a t  might 

be i n s t a l l e d  and would usua l ly  not  be possible. .  The e l ec t ron  r ing  can 

have a "bulge" which ailows it t o  pass f a r  enough o u t s i d e .  the pp cros- 

s i n g  to  go around the experimental equipment i n s t a l l e d  there .  This 

hor izonta l  d i s tance  could be a s  much a s  6 meters.  The present  experi-  

mental h a l l  'designs do not  provide space f o r  t h i s  bulge, which would 

begin t o  depart  from the proton beam l i n e s  about 75 m away from the  



crossing point .  They should be designed so  t h a t  a bulge can be 

. added when and .where it is' necessary t o  do so'. Deciding which i n t e r -  

sec t ions  should have "bulgesrr is 'a complex top ic  which was discussed 

a t  some length ,  bu t  .without a f i rm conclusion. 

Perhaps i t  w i l l  be poss ib le  t o  use one proton r ing  f o r  e l ec t rons ,  

somehow, i n  the  end. That would be the  s imples t  so lu t ion  with respec t  

t o  experimental h a l l s .  Various ideas f o r  doing so  were discussed, but  
. . 

it was not  c l e a r  whether they would r e a l l y  work, o r  would produce. an 

adequate e l e c t r o n  energy. '.It seemed good t o  pursue any such p o s s i b i l i -  

t i e s ,  though that sub jec t  i s  c l e a r l y  outs ide  the scope of the work- 

shop. 

N. LEPTON DETECTOR HALL 

A. Conclusions on Building: 

The enclosed bui lding with poured concrete  wal ls  is s a t i s f a c t o r y ,  
. . .  . 

and a cons t ruc t ion  schedule with main taagne t .pieces i n s t a l l e d  before 
" 
L completion of  wal ls  and roof would probably work bes t .  A 40-ton crane 

would be adequate, permit t ing calor imeter  modules of 30 - 40 tons ,  with 

hook a t  l e a s t  20 f t .  above the beam l i n e .  ,The dimensions of the build- 

ing should be increased t o  a length  of 150 f t  and width of  80 f t  to  

provide adequate working space and room f o r  de t ec to r s  along the beam 

. . l . ine.   eat &d humidity con t ro l  s i m i l a r  t o  EEBA would be adequate. 

v e n t i l a t i o n  &d o t h e r ,  provis ion f o r  combustible gases a r e  .required. 

. . ,B. Further  Comments on Design: 

Various e l ec t ron  de t ec to r  and hadron calor imeter  modules have t o  

be in se r t ed  i n t o  the  main magnet: and removed from i t ,  probably s l i d i n g  

on r a i l s .  Scaffolding andwalkways w i l l  be needed f o r  people t o  work 

from,and space is needed f o r  fu tu re  "end caps" t o  d e t e c t  p a r t i c l e s  

emitted near  the beam d i r ec t ions .  The dimensions above provide room 

f o r  these components i n  addi t ion  t o  the bas ic  magnet s t r u c t u r e .  

2. These conCLusions were modified Lu s u u  d e g i ~ a  ~ L I  t11t Lepton 
Detector Workshop held subsequently. See M. S a k i t t ,  these Proc. 



Conscderation should be given t o  p lac ing  a counting room r i g h t  
. . 

at  the s i d e  of the 'magnet with s u f f i c i e n t  sh i e ld ing  provided t h a t  i t  

I can be occupied when the proton beams a r e .  c i r cu l a t ing .  The main 

I .. 
experimental l i v i n g  space would be in t r a i l e r s  o r  temporary bui ldings 

I erec ted  on the .ex terna1  pad a s  envisaged in the present  experimental 

h a l l  plans.  

V. HADRON SPECTROMETER HALL 

I The enclosed bui lding with poured concrete wal ls  i s  s a t i s f a c t o r y ,  

1 .  . :  but  t'here ' would be an advantage t o  having heavy concrete sh ie ld ing  be- 

/ .  , tween the  h a l l  and f a s t  e l ec t ron ic s  room t o  make cables  a s  s h o r t  a s  

possible .  I f  t h i s  w a l l  could be movable b locks ' o r  a t  l e a s t  easy t o  

pene t ra te  f o r  beam l i n e s  o r  modif icat ions i t  would be valuable.  The 

d is tance  from f l o o r  t o  beam l i n e  i n  the  beam arms should be adequate 

f o r  the "ITr and "E" magnets and de t ec to r s  t h a t  go i n  them, which may 

requi re  an increase  from present  plans.  There may be advantages t o  

having beam l i n e s  of f -center  i n  the h a l l ,  and loca t ion  a t  a d i f f e r e n t  

i n s e r t i o n  (now a t  the  West i n se r t i on )  may be preferab le .  

While the  fast e l ec t ron ic s  room ( for  t r fgge r  c i r c u i t r y )  can be 

about 16  f t .  x 40 f t ,  a l a r g e r  con t ro l  room f o r  da t a  acqu i s i t i on  elec-  

t ron ic s  and computers w i l l  a l s o  be needed, about 40 f t  x 50 f t  i n  

s i ze .  It should be c lose  t o  the h a l l  s i n c e  seve ra l  thousand cables  

a r e  an t i c ipa t ed ,  probably. s e t  i n t o  the sand sh i e ld ing  with a r e t a in ing  

w a l l  . 
Magnets a r e  planned t o  be superconducting. ' Power s u p p l i e s ' a r e  

small, but  t he re  w i l l  need t o  be space f o r  compressors and gas-handling 

equipment t o  provide r e f r i g e r a t i o n .  Experimental magnets would be o f f  

during i n j e c t i o n  and acce l e ra t ion ,  and then turned on a t  a cont ro l led  

r a t e  so  a s  not t o  d i s t u r b  the c i r c u l a t i n g  beams. Some add i t i ona l  s e r -  

v ice  bui lding space may be..needed f o r  those magnet-support funct ions.  

It would be des i rab le  t o  schedule the cons t ruc t ion  of the hadron 

spectrometer s o  t h a t  major magnet components could be put  i n  p lace  



I before. c o n s t r u c t i k  of ISABELLE is completed. Present  'spectrometer '. 

I ,  designs may not  be f i n a l ,  however. ~ u r i n g  the two days there  w a s  an  

ac t ive  d iscuss ion  of - t h e  mer i t s  of d i f f e r e n t  types of c e n t r a l  spec- 

trome t e r s .  The summary of the Hadron Spectrometer Workshop, held i n  

Ju ly  provides f u r t h e r  information on hadron spectrometer needs. 
3 



APPENDIX 1 

ISABELLE EXPERlXJZNTAL HALLS WORKSHOP 

May 26 - 27, 1976 

This  workshop w i l l  provide  an oppor tun i ty  f o r  d i s c u s s i o n  

t o p i c s  such as: a) improved exper imental  f l e x i b i l i t y  through inclu-  

s i o n  o f  open areas, b) t h e  exper imental  a r e a  needs o f  expertments - 
u s i n g  ep ,  pp, and o t h e r  o p t i o n s ,  and c) t h e  needs o f  l a r g e  mul t ipur -  

pose d e t e c t o r s  i n  terms of space,  suppor t  f a c i l i t i e s ,  i n s t a l l a t i o n  

. , 
schedu les ,  e t c .  The workshop i s  open t o . a l l  those  i n t e r e s t e d  i n  

. . 
. . -. . . a t t e n d i n g .  There w i l l  be a g e n e r a l  HEDG meeting on t h e  28th.  

Space f o r  p a r t i c i p a n t s  w i l l  be a v a i l a b l e  i n  t h e  "Blue Building'' 

(923) e a s t  o f  t h e  AGS o f f i c e  bu i ld ing .  The t e n t a t i v e  schedule  f o r  t h e  

workshop is  t h e  following: 

Wednesday, May 26 

ISABEI;LE S t a t u s  

S i t e  P lan  and Halls i n  Proposal  and 
Open Area A l t e r n a t i v e  

S h i e l d i n g  C o n s t r a i n t s  

Coffee 

ep,  i p , . a n d . O t h e r  Options 

Lepton Detec to r  
. . 

Hadrbn Spectrometer 

&;era1 . . Discuss i o n  : 

'. a)  'Pros and cons o f  open a r e a s  
. . . - 

. ,  b) Needs. of e p ,  pp, and o t h e r  o p t i o n s  

. . 
c) Needs o f  l a r g e  d e t e c t o r s  

d) ' . Any o t h e r  t o p i c s  

12:30 Lunch 

1:30 Formation o f  working groups,  and group 
d i s c u s s  ions  

3:30 Walk around ISABELLE l o c a t i o n  

6:nn n i n n e r  

7:30 Working group a c t i v i t y  

Sanford 

Mo hn 

Thorndike 

Chasman 

Michael. 

Foley 



Thursday, May 27 

8:30 Continued Working group act ivi ty  

fnformal v i s i t s  to magnet B&D area 

4:OO General session to identify: 

a) Any conclusions reached 

b) Specific questions for further study 

6:OO Cocktails and Dinner - Berkaar Hall 

Friday, May 28 

HEDG Meeting 




