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V.K e k e l i d z e                                                        
GoalsGoals

• Direct C P  v io l a tio n i n              K±→ π± π+ π -,    K±→ π± π0 π0
δ(Ag )  ≈ 1 0  – 4 (limited by s t a t i s t i c s )

e x p e c t e d (p r e s e n t )
_ _ _ _ _ _ _ _ -s tatis tic s

• Ke 4 π-π s c atter in g  len g th  δ(a00) <  1⋅10 − 2         >  10 6 (4 3 0 k  )
• R a re d eca y s     to  tes t χ P T  &  s ear c h  f o r   AC hK±→ π± π0 γIB ~  7⋅10 6 (2⋅10 4)
K±→ π± π0 γ D E ~  2⋅10 5 (  50 0 )
K±→ π± e+ e− ~  1⋅10 4 (1⋅10 4)
K±→ π± µ+ µ− ~  5⋅10 3  (  4 0 0 )
K±→ l± ν l+l− ~  10 3  -10 5 ( f e w  )
K±→ π± π0 γγ ,  K±→ π± π0 l+l− ,  … e t c .
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V.K e k e l i d z e
NA48/2 S e t -U p

original NA48 Set-U p
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V.K e k e l i d z e
New el em en t s  f o r  NA 4 8 / 2  
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V.K e k e l i d z e
New el em en t s  f o r  NA 4 8 / 2  

Beam Spectrometer K A BE S  (TPC m i c r o m e g a s )
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V.K e k e l i d z e
KABES prototype test run in July 2002

beam
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V.K e k e l i d z e
KABES prototype test results
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V.K e k e l i d z e
KABES prototype test results
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V.K e k e l i d z e
KABES prototype test results
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• e f f i c i e n c y                             ⇒ >  9 4 %  
• r e s o l u t i o n  i n  Y  ( strips )  ⇒ ~  8 0  µ m   
• r e s o l u t i o n  i n  X  ( d rif t )  ⇒ ~  5 0  µ m   
• t i m e  r e s o l u t i o n ⇒ ~  0 . 7  n s   
• < d e a d -t i m e > / s t r i p  ⇒ ~  4 0  n s  

@  h i g h e s t  f l u x  o f 15 M H z  
@  h i g h e s t  r a t e  o f 2 M H z  / s t r i p

σ(∆ p / p )  <  0.5 %

V.K e k e l i d z e
K A B E S  p r o t o t y p e  t e s t  r e s u l t s
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V.K e k e l i d z e
Read-O u t  M ai n  F eat u r es

Particle flux                   4 0  Mp/ s                
H it rate / strip 8  Mh it/ s
Peak  h its /  strip 8 h its/ 0 . 5  µs 
A v erag e strip m ultiplicity           1 . 7 5
S trip d ata siz e             2 x 4 By tes
D ata/ s/ ch am b er             9 6 0  MB/ s            
T im e w in d o w                   0 . 5 µs   
N um b er o f T D C  ch an n els 28 8
L 1  T rig g er rate             1 0 0  KH z          
L 1  T rig g er L aten cy      5 . 5 µs
L 1  rin g  m em o ry  siz e per ch am b er 6 4  KB
L 2 T rig g er rate             20  KH z   
E v en t siz e                      2 KB
O utput b an d w id th       4 0 MB/ s         
D ata/ 5 sec b urst          1 6 0 MB
D ata after red uctio n   8 0 MB
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V.K e k e l i d z e
KABES Read-O u t    Ar c h i t ec t u r e
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V.K e k e l i d z e
ROC & SLVME interface modules
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V.K e k e l i d z e
KABES Read-O u t  

production, test, integration & put in operation sch edul e
Very tight i n  t i m e s c h ed u l e:

f i rs t  t es t  a t  C E R N  i n  N o v em b er 2 0 0 2
rea d y b y A p ri l  2 0 0 3
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V.K e k e l i d z e
Selection of Ke4

• c o n v e n t i o n a l  e / π s e p a r a t i o n :
E / p  > 0 . 9  ⇒ π r e j e c t i o n  f a c t o r ~  1 5 0

e – s e l e c t i o n  e f f i c i e n c y  ~  9 8 %

• m a j o r  b a c k g r o u n d  o f  K ±→ π± π+ π−

~  4%

• a d d i t i o n a l  r e j e c t i o n  p o w e r  n e e d e d
⇒ N N m e t h o d

)(ννππ ±±± → eK m
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V.K e k e l i d z e
Neural Network
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• t r a c k  m o m e n t u m  >  3  G e V

• |  M( 3  π )  – MK |  <  7 . 5  Me V

• a  t r a c k i s  c h o s e n  r a n d o m l y  
&  E / p  <  0 . 8  f o r t w o o t h e r s

⇓

9 3 0  0 0 0  π s e l e c t e d

mπππ ±±±→K

V.K e k e l i d z e
pure π s a m pl e f ro m  K±→ π±π+π-
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� 3 t r a c k s :
⇒ t o t  c h a r g e  ± 1 ,  C D A  <  3 c m  

� a d d i t i o n a l  γ i n  L K r
� 3 t r a c k s ,  γ i n  L K r

⇒ s e p a r a t e d  b y  >  2 5  c m  
� M ( γ e+e− ) :         1 2 8  – 1 4 0  M e V /  c 2
� M ( π± γ e+e− ) :     4 8 2  – 5 0 5  M e V /  c 2

� a  t r a c k i s  c h o s e n r a n d o m l y
o t h e r s :   e ( E / p  >  0 . 9 ) ,  π ( E / p  <  0 . 8 )

⇓
2 0  0 0 0   e s e l e c t e d

V.K e k e l i d z e
pure e s a m pl e f ro m   K±→ π± π0

D→ π± γ e+e−
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V.K e k e l i d z e
NN v a r i a b l e s

Difference in   e.m. ⇔ h a d ro nic    s h o w ers
⇒ l a t era l  d ev el o pment

1 0  inpu t  v a ria b l es :
� p, E /p
� s h o w er  effect iv e ra d iu s  &  pro j ect io ns :  

R M S R, R M S X, R M S Y
� t ra ck  ent ry  po int  ⇔ a s s o cia t ed  s h o w er:  

DI S T , DI S T X, DI S T Y
� t ra ck  impa ct  v ect o rs :  

d x /d z , d y /d z
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V.K e k e l i d z e
NN 10-3 0-20-2-1
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V.K e k e l i d z e
NN output

π

e

XNN >  0 . 9 :

overall:
π ���������	
�����			�	
���

e � �� ������															�	� � �

�� � ������� 	��	� � � � 	�� � �
π ���������	
�����						�	
�	

e � �� ������															�	� ��
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V.K e k e l i d z e
Selection of Ke4

Ke4  events   ~ 1500

b a c k g r o u nd      <  1%

l o ss o f   Ke4 ~ 5%

⇓
satisfactory performance

⇓

���		� � � � 		� � � � � �

d ata &  M C
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V.K e k e l i d z e
Beam Request for 2 0 0 3

• Proposal:    120 d a y s  
o f  4 0 0  G e V  p r o t o n s
1·10 12 p p p  o n  T 10

• S PS  prot on  ru n  i n  2 0 0 3 :                                  ~ 9 8 d a y s
= 10 5  d a y s  – ~ 7  d a y s  o f  M D

(+ 1 w e e k  o f  2 5  n s b e am  st ru c t u re )

• R e q u e st : f u l l  p r o t o n  r u n
s p e c i a l  s t r u c t u r e  r u n  a t  t h e b e g i n n i n g


