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AD-H O C   W O R K I N G  G R O U P  O N  L H C  E X P E R I M E N T -M AC H I N E  

P AR AM E T E R  AN D S I G N AL  E X C H AN G E  
 

Minutes of the 5th Meeting held on 21 October 2002 
 
 

Present: R .  A ssm a nn,  K .  E g g ert,  N .  E l l i s,  D .  E v a ns,  K .  G i l l ,  P.  G ra f strö m ,  W .  H err,  
M .  H u h ti nen,   R .  J o nes,  D .  M a c i na ,  R .  S c h m i d t,  A .  S m i th ,  W .  S m i th ,  

                       E .  T sesm el i s 
 
 

1.  A P P R OV A L  OF  T H E  MI N U T E S  
       

T h e m i nu tes o f  th e 4 th M eeti ng  w ere a p p ro v ed  w i th o u t m o d i f i c a ti o n.   
 

  

2.   R E P OR T  A N D  D I S C U S S I ON  ON  T H E  L H C  C R OS S I N G  A N G L E  
     (R. Assmann) 
 

R a l p h  A ssm a nn p resented  th e sta tu s o f  th e d i sc u ssi o ns c o nc erni ng  th e b ea m  
c ro ssi ng  a t th e L H C .  
 
I t w a s no ted  th a t th e i nner tri p l et a p ertu re c o nstra i ns th e v a l u e o f  th e c ro ssi ng  a ng l e 
a nd  p resentl y  th e a ng l e i s c l o se to  th e l i m i t o f  th e a v a i l a b l e a p ertu re.  T h e b a sel i ne 
c ro ssi ng  sc h em e o f  a l terna te c ro ssi ng  p l a nes a t I R 1  a nd  I R 5  i s p red i c ted  to  b e 
b enef i c i a l  f o r c o m p ensa ti o n o f  l o ng -ra ng e b ea m -b ea m  ef f ec ts a l o ng  th e b u nc h  tra i n 
( PA C M A N  ef f ec ts) ,  w h i l e c ro ssi ng  sc h em es w i th o u t su c h  a l terna te c ro ssi ng  a ng l es 
w o u l d  no t p ro v i d e th i s c o m p ensa ti o n.  
  
A l l  c ro ssi ng  a ng l e p l a nes a re p o ssi b l e f o r l a rg e v a l u es o f  β *  ( u p  to  a b o u t tw o  ti m es 
l a rg er th a n th e no m i na l  β * = 0 . 5 ) .  T h e d i sc u ssi o n c o nc erni ng  th e p l a ne o f  th e c ro ssi ng  
a ng l e,  i s th eref o re,  o nl y  p erti nent a t th e no m i na l  L H C  l u m i no si ty  ( 1 0 3 4  c m -2 s-1 ) ,  
a ssu m i ng  th a t th e i ni ti a l  l u m i no si ty  ru nni ng  i s p erf o rm ed  w i th  a  l a rg er th a n 
no m i na l  β * .    
 
I n o rd er to  resp ec t th e L H C  i nsta l l a ti o n sc h ed u l e,  th e b ea m  sc reens m u st b e o rd ered  
b ef o re m i d -D ec em b er 2 0 0 2  ( see A nnex  - ` B ea m  S c reens f o r I nner T ri p l et’ ) .  T h i s i s 
c o m p a ti b l e w i th  th e i nsta l l a ti o n o f  th e f i rst i nner tri p l et d u ri ng  th e f i rst q u a rter o f  
2 0 0 5 .  T h e d ec i si o n o n th e b ea m  sc reen o ri enta ti o n c a n b e m a d e w h en th e i nner 
tri p l et m a g nets a re i nsta l l ed .  T h e p resent b a sel i ne i s th e ra c e-tra c k  b ea m  sc reen a nd  
a  ` m a rg u eri te’  sh a p e w o u l d  no t b e rea d y  f o r th e sc h ed u l ed  tri p l et i nsta l l a ti o n.  I f  
req u i red ,  th e ra c etra c k  sc reens c o u l d  b e rep l a c ed  a f ter i ni ti a l  l u m i no si ty  ru nni ng  
w i th  a  ` m a rg u eri te’  sh a p e.  
  
Fi na l l y ,  i t w a s no ted  th a t th e L H C  M a c h i ne h a s no  stro ng  a rg u m ent to  c h a ng e th e 
c ro ssi ng  f ro m  th e b a sel i ne o th er th a n p ro v i d i ng  g rea ter f l ex i b i l i ty  i n c a se th a t 
o p era ti o na l  c o nd i ti o ns a t I R 1  a nd  I R 5  a re v ery  d i f f erent.    
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I n  v i e w  o f  t h e  a b o v e  d i s c u s s i o n  a n d  a t  t h e  r e q u e s t  o f  t h e  r e p r e s e n t a t i v e s  f r o m  t h e  
e x p e r i m e n t s ,  a  m e s s a g e  w a s  p r e p a r e d  a n d  s e n t  t o  t h e  C h a i r p e r s o n s  o f  L E M I C  a n d  
t h e  L C C  s u m m a r i s i n g  t h e  p o s i t i o n  o f  t h e  e x p e r i m e n t s  ( s e e  A n n e x  - ` M e s s a g e  t o  
C h a i r p e r s o n s  o f  L E M I C  a n d  L C C ’ ) . 

 
 
3.  ACCIDENTAL BEAM  LO S S ES  AT P O INT 5  
     (Mika Huhtinen) 
 

M i k a  H u h t i n e n  p r e s e n t e d  r e s u l t s  f r o m  s i m u l a t i o n  s t u d i e s  o f  v a r i o u s  b e a m  a c c i d e n t  
s c e n a r i o s . T w o  a c c i d e n t  s c e n a r i o s  w e r e  s t u d i e d :  a  s i n g l e  a b o r t  k i c k e r  m o d u l e  p r e -
f i r e  a n d  a n  u n s y n c h r o n i s e d  b e a m  a b o r t . T h e  f o r m e r  i s  c o n s i d e r e d  t o  b e  a  v e r y  
u n l i k e l y  w o r s t -c a s e  s c e n a r i o  w h i l e  t h e  l a t t e r  c o u l d  b e  a  v e r y  l i k e l y  o c c u r r e n c e . B e a m  
a b o r t  m a l f u n c t i o n s  a f f e c t  p r i m a r i l y  C M S  a n d  T O T E M  s i n c e  t h e y  a r e  t h e  o n l y  
e x p e r i m e n t s  n e i g h b o u r i n g  t h e  d u m p  i n s e r t i o n  a t  I P 6 . R e s u l t s  o f  t h e  s t u d i e s  s h o w  
t h a t  t h e  i n t e g r a t e d  d o s e / f l u x  f r o m  a  f u l l  b e a m  l o s s  w o u l d  a m o u n t  t o  a b o u t  1 0  d a y s  
o f  n o m i n a l  r u n n i n g  a t  t h e  L H C . T h e r e f o r e ,  i n t e g r a l  e f f e c t s  f r o m  b e a m  l o s s e s  a r e  
c o n s i d e r e d  t o  b e  n e g l i g i b l e . H o w e v e r ,  t h e  a c c i d e n t  d u r a t i o n  o f  t h e  a b o v e  t w o  
s c e n a r i o s  i s  o n l y  8 6  µs  ( w i t h  4  × 1 0 13 p r o t o n s  l o s t  a t  I P 5 )  f o r  t h e  k i c k e r  p r e -f i r e  c a s e  
a n d  0 .2 6  µs  ( w i t h  1  × 1 0 12  p r o t o n s  l o s t  i n  I P 5 )  f o r  t h e  u n s y n c h r o n i s e d  b e a m  a b o r t ,  
l e a d i n g  t o  s i g n i f i c a n t  d o s e  r a t e s . 

 
W i t h o u t  a n y  p r o t e c t i o n  s y s t e m ,  a n  a c c i d e n t  w i t h  t h e  k i c k e r  p r e -f i r e  w o u l d  l e a d  t o  a  
p h y s i c a l  d a m a g e  o f  t h e  i n n e r  t r i p l e t  q u a d r u p o l e s  a t  P o i n t  5  w h i l e  a n  
u n s y n c h r o n i s e d  a b o r t  w o u l d  r e s u l t  i n  a  q u e n c h  o f  t h e s e  m a g n e t s . A n  a b s o r b e r  
( T D C Q )  a t  I P 6  h a s  b e e n  a p p r o v e d  i n  o r d e r  t o  p r o t e c t  t h e  L H C  m a c h i n e  ( a n d  
C M S / T O T E M ) .  H o w e v e r ,  c a r e  m u s t  b e  t a k e n  t h a t  t h e  e f f i c i e n c y  o f  t h i s  a b s o r b e r  i s  
a s  c l o s e  a s  p o s s i b l e  t o  1 0 0 % . A  f u l l y -e f f i c i e n t  a b s o r b e r  w o u l d  e l i m i n a t e  t h e  l o s s e s  a t  
I P 5 . I n  a n y  c a s e ,  t h e  a b o v e  s t u d y  p r o v i d e s  a  g o o d  i n d i c a t i o n  o f  d o s e  r a t e s  r e s u l t i n g  
f r o m  b e a m  a c c i d e n t s  e q u i v a l e n t  t o  a b o u t  1 0 7 t i m e s  t h e  n o m i n a l  r u n n i n g  c o n d i t i o n s  
i n  t h e  C M S  T r a c k e r . 
 
T e s t s  w i t h  b e a m  s i m u l a t i n g  t h e  a b o v e  d o s e  r a t e s  w e r e  p e r f o r m e d  a t  t h e  p r i m a r y  
p r o t o n  z o n e  o f  t h e  P S . T h e  s o -c a l l e d  ` o n e -s h o t ’  t e s t s  w e r e  c a r r i e d -o u t  b y  C M S  o n  
s i l i c o n  d e v i c e s  a n d  a n a l y s i s  o f  t h e  d a t a  i s  u n d e r w a y . T h e  w o r k  w i l l  b e  p r e s e n t e d  a t  
a  f u t u r e  m e e t i n g  o f  t h e  W G . 

 
 
4.    A.O .B. 
 

F u t u r e  m e e t i n g s  o f  t h e  W G  w i l l  b e  h e l d  o n  t h e  f o l l o w i n g  M o n d a y s  s t a r t i n g  a t  1 6 : 0 0  
i n  t h e  Co n f e r e n c e  R o o m  Ba t . 1 4-4-0 30 . 
 
 
P r o v i s i o n a l  Da t e s  f o r  2 0 0 2  M e e t i n g s :  
 
1 8  N o v e m b e r  
1 6  D e c e m b e r  
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Provisional Dates for 2003 Meetings: 
 
2 7  J a n u a r y  
3  M a r c h  
7  A p r i l  
2 6  M a y  
7  J u l y  
1 8  A u g u s t  
1 3  O c t o b e r  
1  D e c e m b e r  

 
 
 

E .  T sesm elis 


