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Completion of the 
S pec tr ometer

• H i s t o r y
• T h e  i n i t i a l  l a y o u t
• H a d r o n s e t -u p :  p r o d u c t i o n  o f  e x o t i c s
• E M  C a l o r i m e t r y
• A  l o o k  t o  t h e  v a r i o u s  p r o g r a m m e s

– P o l a r i s a b i l i t y o f  K a o n s  a n d  p i o n s
– E x c l u s i v e  m e s o n  p r o d u c t i o n  a n d  D V C S
– D o u b l e  C h a r m  s e t -u p

• R I C H -I I
• R I C H  w a l l  t r a c k i n g  d e t e c t o r
• F u r t h e r  t r a c k i n g  o p t i o n s
• C o n c l u s i o n s
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History
• 1996 M a r : p r o p o s a l  f o r  f u l l  C O M P A S S

� m u o n a n d  ha d r o n p r o g r a m m e
• 1997 F e b :  c o n d i t i o n a l  a p p r o v a l
• 1998 a d a p t a t i o n  t o  a v a i l a b l e  r e s o u r c e s

� J u l :  a p p r o v a l  o f  r e d u c e d   ‘ i n i t i a l  l a y o u t ’
� S e p :  M o U f o r  i n i t i a l  l a y o u t ,  

o m i t t i n g  c o m m i t m e n t s  f o r :
� Large area tracking and triggering
� R ich  I I
� E M  cal o rim etry
� F u l l -s cal e  D A Q  

G o a l  r e m a i n s  t he  c o m p l e t e  s p e c t r o m e t e r
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COMPASS initial layout

Large angle s p ec t ro m et er S m all angle s p ec t ro m et er

full
la y o ut

i n i t i a l
la y o ut

b eam
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Physics with initial layout

Basically no h ad r on p r og r am ,
ap ar t  f r om  se m i-le p t onic d e cays 

E M  C alor im e t r y,
r e d u ce d  D A Q

P I D  only u p  t o 3 0  – 4 0  G e V /cR ich  I I

H ig h -Q2   D I SL ar g e  ar e a t r ack ing

Related physicsM issin g  detecto r s
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Status of initial layout

Essentially completed S. D a l l a  T o r r e

to do:
– R IC H -I

3 / 8  p h oton  de te c tor s  to b e  f i x e d f or  2 0 0 3
– S t r a w  d e t e c t o r s

9  of  1 5  i n s ta l l e d a n d w or k i n g
5  r e a dy  to b e  s h i p p e d m i d O c tob e r  2 0 0 2
1  to b e  f i x e d f or  2 0 0 3

– P o l a r i s e d t a r g e t  m a g n e t
u s i n g  S M C  m a g n e t
g ood p e r f or m a n c e ,  l i m i te d a c c e p ta n c e
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PT Magnet

• A p a r t  f r o m  a c c e p t a n c e  s a m e  
s p e c i f i c a t i o n  a s  S M C  m a g n e t

• C o n s t r u c t i o n  n o t  s a t i s f a c t o r y
• O r i g i n a l  c o n t r a c t  w i t h  O I S  

t e r m i n a t e d  a m i c a b l y  
• N e w  c o n t r a c t  b e i n g  n e g o t i a t e d  

w i t h  d i f f e r e n t  c o m p a n y
• P r e s e n t l y  m a g n e t  b e i n g  i n s p e c t e d
• I d e a :  b u i l d  n e w  c o i l s
• E a r l i e s t  r e a d y  f o r  2 0 0 4  r u n ,  l i k e l y  

l a t e r
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PT magnet acceptances
all

Λ
w i t h

COMPASS magnet SMC magnet preliminary

P r i mar y  v er ti c es

180 m r a d

6 5  m r a d



26  September 2002 G .  M a l l o t F u tu re P h y s i c s  @  C O M P A SS    8

Initial layout ++

• G A M S  2000 lead glass blocks
• E C A L  1  frame
• L a r g e  a r e a  t r a c k i n g

– T r i gger  h odoscop es
– M u on w all 1
– M u on w all 2
– S M C  W 4 5  ch am ber  

8  v i ew s,  p er f or m an ce t o 
be st u di ed

• 3 rd  S ac l ay  d ri ft  c h amb er
– R ep laci n g m i ssi n g st r aw ,  

9 8  %  accep t an ce f or  S M C  
m agn et

• E x t ra fi b res an d M W P C s

� � � � � ��� � � �

� � � �
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Production of Exotics

S. D o n s k o v
V . D o r o f e e v

M . M o i n e s t e re.g.: 
•E x i s t i n g ( t o  b e r ef u r b i s h ed ) :

– L i q u i d  h y d r o gen  t a r get ,  4 0  c m
– R ec o i l  P r o t o n  d et ec t o r  R P D

•E s s en t i a l : E M  c a l o r i m et r y ,  
o p t i o n s :

– E C A L 1 + G A M S  ( ≡ E C A L 2  '  )
– E C A L 1 + E C A L 2
– A d d i t i o n a l  w i d e a n gl e 
D et ec t o r

γηη 4⇒⇒pp
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EM Calorimetry

ECAL1 + GAMS
geometrical
γ-accep tan ce  1 8  %   
f or

ECAL1 + ECAL2
γ-accep tan ce  3 6  %

)(4γηη



26  September 2002 G .  M a l l o t F u tu re P h y s i c s  @  C O M P A SS    11

EM Calorimetry

ECAL1 + ECAL+
W AD
γ-a c c e p t a n c e   9 5  %   

)(4γηη
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ECAL 1&2

• E C A L 1
– F r a m e  i n s t a l l e d
– C a s s e t t e  u n d e r  

c o n s t r u c t i o n
– O p e r a t i o n a l  2 0 0 4

• E C A L 2
– D e s i g n  f i n i s h e d
– C o n s t r u c t i o n  t o  b e  

c l a r i f i e d
– O p e r a t i o n a l  2 0 0 6

•A D C  r e a d o u t
F I A D C :    F a s t  i n t e g r a t i o n ,  a b o u t  3 0 0 0  c h a n n e l s  e x i s t i n g  

o f  8 0 0 0 ,  c a b l e s  n e e d e d !
S A D C :     S a m p l i n g  A D C ,  d e s i g n  o n g o i n g
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ECAL 1
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ECAL1 frame

� � �  ! "�# $ % &

' ( ) *
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ECAL2
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ECAL Sampling ADC

Simplified diagram of single channel ADC

Input signal 10 G e V
e le c tr o n R e sh ape d  signal

D igitiz e d  signal

• S H A P E R
– S t r e t c h i n g a n d  

s m o o t h i n g
– o p t i m i z e d  f o r  l e a d  

g l a s s  s i g n a l s
• A D C

– 1 0 0  M H z  s a m p l i n g  
– 1 0  b i t  r e s o l u t i o n

• F P G A  
– D a t a  c o m p r e s s i o n
– S i g n a l  f i t t i n g
è A m p l i t u d e  a n d  T i m e

K o n o r o v
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SADC cont.

• Advantages
– e l i m i n a t i o n  o f  l o n g  s i g n a l  c a b l e s
– v e r y  g o o d  t i m e  r e s o l u t i o n  1 -2  n s
– r e j e c t i o n  o r  c o r r e c t i o n  o f  p i l e u p  e v e n t s

• S tatu s and p l ans
– T h e  d e s i g n  i s  b e i n g  s i m u l a t e d  a n d  o p t i m i z e d
– F u l l  p r o t o t y p e  t e s t  i n  s u m m e r  2 0 0 3
– P r o d u c t i o n  i n  2 0 0 3  – 2 0 0 4
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Polarisability of  K  an d  π
Colantoni• Kaon and  p i on b e am s

• P b t ar g e t ,  t ar g e t  v e t o
• E M  c al or i m e t r y
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• m u o n  b e a m  n e e d s  l o n g  l i q u i d  h y d r o g e n  t a r g e t
• R e c o i l  p r o t o n  d e t e c t o r
• m a y b e  s a m e  w i d e  a n g l e  E C A L  a s  f o r  e x o t i c s

Exclusive mesons and DVCS

d’Hose
−+ +⇒ ππρ 0 γγπ ⇒0 γµµ +⇒ p''p
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Double Charm target set-up

•P r o d u c t i o n  o f  d o u b l e  c h a r m  h a d r o n s b e a m
Schmitt

•P r o t o n  b e a m  2 8 0  G e V
•P a c k  o f  s i l i c o n  d e t e c t o r  f o r  d e c a y  
v e r t i c e s
•D A Q  u p g r a d e
•S e c o n d  l e v e l  t r i g g e r / f i l t e r  f a r m  
i n d i s p e n s i b l e
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Space for RICH-II
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RICH-II

• b a s e l i n e  p r o p o s a l  (under discussion):
– π/Κ s e p a r a t i o n  3 0  – 1 2 0  G e V /c a s  i n  p r o p o s a l
– c o v e r s  u p  c e n t r a l  r e g i o n  a n d  h i g h  m o m e n t u m  r e g i o n ,  

where RICH-I i s  wea k er ( e. g .  b ea m  p i p e)
– u s e  p h o t o n s  i n  v i s i b l e  a n d  n e a r  U V  ( λ >  2 0 0  n m )

RICH-I o p era t es  i n  λ <  2 0 0  n m  ( Cs I),  l es s  p ho t o n s
– k e e p  r e s o l u t i o n  u n c h a n g e d

– c a n  r e l e a s e  s p a c i a l  ( a n g u l a r )  r e s o l u t i o n
– o p t i o n :  m u l t i -a n o d e  P M :  H A M A M A T S U  H 6 5 6 8 -0 3

a l r e a d y  a b o u t  1 0 0  i n  CO M P A S S  ( S c i F i )

cost∝⋅
, γϑγσ n
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RICH-II p h o t o n  d e t e c t i o n

• f a s t  R I C H ,  l e s s  p i l e -u p  
– 10  n s  v s 1 µ s  R IC H -I

• r e a s o n a b l y  s i m p l e
– c o u l d  b e  a c h i e v e d  f o r  2 0 0 7

• l a r g e  n u m b e r  o f  γ p e r  r i n g
• r e a d o u t

– 112 0  P M s p e r  2 . 8  m 2
– 18 0 0 0  c h a n n e l s
– e f f e c t i v e  p i t c h :  ~  11 m m

quartz lensquartz lens

p h o to  c ath o d ep h o to  c ath o d e
P MP M

50
 

50
 

m
m

m
m

30
 

30
 

m
m

m
m

18
 

18
 

m
m

m
m
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Rich Wall Detector

à l a  m u o n w a l l  1t r a c k i n g
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Rich Wall 

• I m p r o v e m e n t  o f  C h e r e n k o v  r i n g  r e s o l u t i o n
• I m p r o v e m e n t  o f  m o m e n t u m  r e s o l u t i o n
• S i m i l a r  t e c h n i q u e  a s  m u o n  w a l l  1
• E i g h t  p l a n e s  o f   5 . 3 x 4 . 3  m 2
• R e a d y  f o r  2 0 0 4 ,  i f  a p p r o v e d  i n  2 0 0 2
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Further tracking options

• S t r e n g t h e n i n g  o f  b e a m  m o m e n t u m  r e c o n s t r u c t i o n  i n  B M S
– t w o  m o r e  p l a n e s  ( c u r r e n t l y  4  p l a n e s ,  9 2  %  e f f i c i e n c y )

• C h a m b e r  i n  f i r s t  s p e c t r o m e t e r  m a g n e t
– t o  i m p r o v e  p a t t e r n  r e c o g n i t i o n  a n d  r e s o l u t i o n
– L a r g e r  t r a c k i n g  d o w n s t r e a m  o f  m a g n e t  S M 2

• N e w  l a r g e  Q2 h o d o s c o p e s  i n  m u o n  w a l l  1
– p r e s e n t l y  c a l o r i m e t r i c  t r i g g e r  o n l y

• L a r g e r  t r a c k i n g  d o w n s t r e a m  o f  m a g n e t  S M 2
– c u r r e n t  t r a c k e r s  s m a l l e r  t h a n  a p e r t u r e

• R e p l a c i n g  o l d  S M C  l a r g e -a r e a  d r i f t  c h a m b e r s
– 2 0 0 2  p e r f o r m a n c e  t o  b e  u n d e r s t o o d



26  September 2002 G .  M a l l o t F u tu re P h y s i c s  @  C O M P A SS    27

Further tracking options

in SM1

R ic h  W a l l
e x it  SM2

e x it  SM2

B MS

H o d o s



26  September 2002 G .  M a l l o t F u tu re P h y s i c s  @  C O M P A SS    28

Conclusion

• P r o j e c t s  o f  v a r i o u s  m a t u r i t y

• A  m u s t :  E M  c a l o r i m e t r y a n d  D A Q  f i l t e r

• I m p o r t a n t :  R I C H -I I a n d  m o r e  t r a c k i n g

• P l a n n i n g  f o r  c o m p l e t i o n  h a s  s t a r t e d

• S t i l l  o p e n  f o r  g o o d  s u g g e s t i o n s  A N D  … .
… . .    n e w  c o l l a b o r a t o r s


