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EXPERIMENTER' S TIMING AND INTENSITY INFORMATION 

Among t h e  many.connecting cab le s  l i nk ing  a n  experiment . t o  t h e  

AGS are a group:of  c o a x i a l  cab le s ,  normally f i v e  i n  number, which 

c a r r y  t irning.and i n t e n s i t y  informat ion  on each machine pu l se .  

Information i s  provided by Main Control  as a t r a i n  of pu l se s  

which are '  s e n t ,  on. a coax c a b l e  t o  t h e  EA0 " t a r g e t  desk" where they  

are mult iplexed and s e n t  t o  i n d i v i d u a l  1 experiments e I n  t h e  exper i -  

menters c o n t r o l  a r e a  t h e s e  c a b l e s  te rmina te  0m.a one and one h a l f  inch 

Mylar c h a s s i s  s t r i p  and are . l a b l e d  C through. C5. 1 
C i s  t h e  1 KC t iming  comb which s ta r t s  a t  "To" and 

ends a t  "Prepulse".  

C i s  t h e  AGS t o t a l  acce le ra t ed  o r  "c i r cu la t ing"  beam 
i n t e n s i t y .  

C i s  t h e  beam due . t o  t h e  p a r t i c u l a r  experimenters  t a r g e t  
For example a t . % t h e  30-in.  o r  o t h e r  e x t r a c t i o n  device.  

chamber t h i s  would be t h e  F20A t a r g e t ,  a t  Beamt4 t h i s  
would be e i t h e r  t h e  I10  t a r g e t  o r  t h e  e x t e r n a l  beam 
appara tus .  

C and C are o f t e n  used t o  send s p e c i a l  in format ion  from 
Main Zont ro l  t o  a n  experiment, from a n  experiment tback 
t o  Main Control ,  o r  from .one experiment t o  ano the r .  

4 

The fol lowing paragraphs and f i g u r e s  d e s c r i b e  t h e s e  information 

pu l ses  a n d , t h e i r  d i s t r i b u t i o n  i n  some d e t a i l .  



The AGS !'Standard Pulse" 

A l l  pulses leaving the main control room are 20 volts high with a 

risetime of 1/2 microsecond and three or more microseconds long. These 

are "standard AGS" pulses. 

characteristic impedance (Bo) of 930. The DC resistance of this cable 

is approximately 16fl'per 1000 ft. 

Multiplex Units 

The pulses are.often fed into multiplex units which generate.a 

"standard AGS" pulse f o r  each.pulse they receive. 

generation on noise or.electrica1, pick up these units discriminate against 

To prevent pulse 
t 
t 

pulses of less than 8.5 volts. 

The input impedance of thel multiplexing units used at the AGS is 930 to 

match the 93hZ-cable impedance. To insure proper counting, the line I 

should always .be terminated with a load of approximately 93 ohms. 
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Timing Comb 

1KC t iming comb i s  produced by count ing t h e  output  pu l se s  of a 

one megacycle r e fe rence .  The "master clock" r e fe rence  i s  a c r y s t a l  

c o n t r o l l e d  o s c i l l a t o r  and t h e  countdown t o  produce one t iming comb 

pu l se  f o r  every thousand, r e f e r e n c e  pulses  i s  ga ted  on a t  "To" and off  

a t  ! 'prepulse". (See f i r s t  i l l u s t r a t i o n . )  

B e a m  I n t e n s i t y  and T a r g e t  S p i l l  

The AC output  of a p a r t i c u l a r  set of pick-up o r  d e t e c t i o n . e l e c t r o d e s  

i n  t h e  AGS r i n g  i s  converted into a dc vo l t age  p ropor t iona l  t o  t h e  c i r c u - ,  

l a t i ng ,beam.  A t r a i n  of 50 KC pu l ses  i s  then  generated p ropor t iona l  i n  

l eng th  t o  t h e  dc v o l t a g e  a t  a t i m e  se t  i n  t h e  c o n t r o l  room. The times 

set t o  gene ra t e  t h e s e  t r a i n s  and how they are handled i n  t h e  contro1,room 

determine what t h e  t r ansmi t t ed  t r a i n  r ep resen t s .  A t  a t i m e  corresponding 

t o  a machine energy of about 6 BeV normal e a r l y  l o s s e s  a r e  p a s t  and t h e  

t r a i n  r e p r e s e n t s  t h e  acce le ra t ed  or  c i r c u l a t i n g  beam and i s  s e n t  out  s o  

l a b l e d .  This  t r a i n  i s  a l s o  s t o r e d  i n  a counter  and after a t a r g e t  has 

been r a d i a t e d  a new pu l se  t r a i n , i s  generated and i s  sub t r ac t ed  on t h i s  

same coun te r .  The counter  reading  then  r e p r e s e n t s  t h e  AGS beam l o s t  

because of t h e  t a r g e t  r a d i a t i o n  ~ 1 ?  " t a r g e t  s p i l l " .  

counter  produces a s e p a r a t e  50 KC t r a i n  e q u a l . t o  i t s  reading .  

Af t e r  a b r i e f  de lay  t h i s  

Th i s  l a s t  t r a i n  i s  lab led  t a r g e t  s p i l l  and sen t  .off on cab le s  appropriates  
1 

t o  t h e  p a r t i c u l a r  t a r g e t .  This  procedure i s  repea ted  f o r  e a c h , t a r g e t  
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used dur ing  t h e  a c c e l e r a t i o n  and f l a t  top  po r t ion  of t h e  machine cyc le .  

D i s t r i b u t i o n  

A l l  information pulses  are s e n t  d i r e c t l y  f rom. the  c o n t r o l  room, to  

t h e  EA0 t a r g e t  desk on RG-62 coax cab le s  l ab led  EA-1, EA-2,....@-8:... 

e tc .  They t e r m i n a t e d o n  t h e  l e f t  hand s i d e  of t h e  f i r s t  EA0 rack  and on 

t h e  lower s e c t i o n  of t h e  Those s i g n a l s  which must be  dup l i ca t ed  

are immediately f e d  i n t o  mul t ip lex  u n i t s  l oca t ed  on t h e  f i r s t  rack .  

(See second i l l u s t r a t i o n . )  The mul t ip l ex  output ,  pu l se s  are then  run  

i n t o  permanently i n s t a l l e d ,  numbered coax in t e rconnec t ing  cab le s  and 

emerge,on t h e . s e c o n d . r a c k  on cab le s  bear ing  t h e  same number. The pulses  

nowvmay be convenient ly  f e d  i n t o  t h e  neighboring groups of f i v e  c a b l e s ,  

l ab l ed  C1, 

C e t c . ,  a s  can be seen  i n  t h e  i l l u s t r a t i o n .  

t h a t  i n  t h e  t h i r d  r ack  t h e  ends of t h e s e  l e t t e r e d  groups of cables  can 

be f e d . i n t o  any of t h e  groups of &cab les  marked wi th  EA0 bu i ld ing  column 

numbers. These l a s t  . cab le s  run t o  Kassner boxes mounted on t h e  

bu i ld ing  columns a r e  f h e  last  run  of  t h e  permanent i n s t a l l a t i o n .  

From t h i s  p o i n t s c a b l e s  are run  t o  i n d i v i d u a l  experiments as needed. 

Kassner box i s  shown-in t h e  f i f t h  i l l u s t r a t i o n .  

. Each group of f i v e  i s  i d e n t i f i e d  wi th  a l e t te r  A ,  B,  
c2 ’  c5 

The f o u r t h  i l l u s t r a t i o n  shows 

A 

D i s t r :  EA0 Supervisors  
EA0 Watch Supervisors  
EA0 Lia i son  Engineers 
MCR Technicians 
Operations Engineers 
E. Forsy th  
R. Frankel  
J. G r i s o l i  



E i r s t  I l l u s t r a t i o n .  

Master c locks  of  t h e  Main Control.Room. I One megacycle 

c r y s t a l  o s c i l l a t o r  runs  cont inuous ly .  

t o  produce one k i l o c y c l e  pu l ses  are gated on a t  "To" and o f f  

The countdown c i r c u i t s  



Second I l l u s t r a t i o n  

Mul t ip lex  and tes t  u n i t s  i n  f i r s t  target desk rack .  



Third I l l u s t r a t i o n  

The second t a r g e t  desk rack .  
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Fourth, .  I l l u s t r a t i o n  

The t h i r d  t a r g e t  desk  rack.^ 
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