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Outlook:

��The LvL1 The LvL1 µ Tr i g g er  Lo g i cTr i g g er  Lo g i c
�� S i m u l a t i o n :S i m u l a t i o n :

••La r g e S ec t o rLa r g e S ec t o r
•• S m a l l  S ec t o rS m a l l  S ec t o r

��The g a p  r eg i o n sThe g a p  r eg i o n s
��The r eg u l a r i z a t i o n  p r o c ed u r eThe r eg u l a r i z a t i o n  p r o c ed u r e
�� C o n c l u s i o n sC o n c l u s i o n s
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RPC 

T r i g g e r  s e c t o r sT r i g g e r  s e c t o r s

6 4 t r i g g e r  
s e c t o r s

• RPCs a r e  p l a c e d  
i n  t h e  M i d d l e a n d  
O u t e r st a t i o n s

A  T r i g g e r s e c t o r

φ view η view
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The LVL1 trigger l o gic
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Old studies for the LVL1 already existed and Old studies for the LVL1 already existed and 
are sum m ariz ed in the LVL1are sum m ariz ed in the LVL1--T D RT D R

T hese refer to one old and inc om p lete T hese refer to one old and inc om p lete 
v ersion of the layout v ersion of the layout 

Only studies w ith reduc ed g ranularityOnly studies w ith reduc ed g ranularity

R eq uirem ents and features for the new  alg orithm :R eq uirem ents and features for the new  alg orithm :
•• A utom atic  p roc edure A utom atic  p roc edure 
••Layout I ndep endent Layout I ndep endent 
•• M axim um  g ranularity ( strip  b y strip )M axim um  g ranularity ( strip  b y strip )
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Analysis ChainAnalysis Chain

•Production of single µ ev ents
( A T L S I M )

•Processing ev ents w ith A T R I G

• A na ly sis a nd a p p lica tion of th e 
trigger a lgorith m  

�600Ke v e n t s (4 0 0 M b / 1 0 0
K e v e n t s ) for each pt value.
� 9 G e v e n t s i n ord er to 
m ak e an  effi ci en cy  curve

Make t h e L V L 1
N t u p l e n eed ed  f o r t h e

an al y s i s  

R e q u i r e m e n t s :
1 ) A u t o m a t i c p r o c e d u r e
2 ) L a y o u t  i n d i p e n d e n t



µ -

µ +

DIAGONAL

For every fired strip on the pivot plane we look at the  
distrib u tions on the  low pt plane ( R P C 1 )  and on the hig h pt 
plane ( R P C 3 )

S e l e c t e d  C o i n c i d e n c e  W i n d o w

How many coincidenceHow many coincidence
windows ?windows ?

300  x
2    x

6 4    x
2   =  

•Number o f s t ri p s i n  a  
t ri g g er s ec t o r

•L o w / H i g h  P t
Nr o f  t ri g g er s ec t o rs

η/φ view

76800 76800 C o i n c i d e n c eC o i n c i d e n c e
W i n d o w s ! !W i n d o w s ! !



SECTOR 0 (LARGE) LOW  P TLOW  P T (t h  =  6  Ge V )

strips (∝ η)

strips (∝ η)
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•Layout O.08

SECTOR 0 (LARGE) H I GH  P TH I GH  P T (t h =  2 0 Ge V )

strips (∝ η)

strips (∝ η)

Coincidence W indow s w idt h
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Pt =  7  G e V Pt =  5 . 5  GeV

Pt =  5  G e V Pt =  4  G e V

LVL1 s e l e c t i o n  e f f i c i e n c y v s  P t (s e c t o r 0 / Lo w  P t   t h = 6 G e V)

ηη
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Low Pt H i g h Pt

E f f i c i e n c y C u r v e  ( s e c tor 0  –La r g e -)
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SECTOR 1 (SMALL) LOW PT

µ -

µ +

Co i n c i d e n c e Wi n d o w s w i d t h (LOW PT)

Layout P

Gaps along t h e sm all se c t or s

Output f r o m “R a w ”  L V L 1 A l g o r i th m
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Where is the problem?

A too large Coincidence Window!!

90%90%
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We define t h e ε es t im a t o r a s :
εε ≈ (# d i g i o n  R P C 1 ) / (# d i g i o n  p i v o t )

A  s e r i o u s  p r o b l e mA  s e r i o u s  p r o b l e m :
H o w  r e c o g n i z e  t h e  g a p  r e g i o n s  w i t h o u t  

i n f o r m a t i o n  o n  g e o m e t r y ?

B eh a v io u r  o f ε in t h e
neig h b o u r h o o d o f a  g a p

r eg io n

µ -

µ +

We o b t a in t h e g a p  s p ec t r u m ! !
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ε ( L o w -p t  /s e c t o r 1)

εε ≈ (n. d i g i o n R P C 1 ) / (n. d i g i o n 
p i v o t )

With the ε es tim a to r  w e ta g  a l l  
the p iv o t s tr ip s  to  w hic h 

c o r r es p o n d  l o w -p t a n d  hig h–
p t p l a n e s tr ip s  in  the g a p -

r eg io n .

F o r  thes e s tr ip s  a  
r eg u l a r iz a tio n  p r o c ed u r e w a s  

a p p l ied .  

A s  a n  e x a m p l e ,  in  t he  s im p l e s t  c a s e ,  t he  
m e a n  w id t h o f  t he p r e v io u s  10  s t r ip s  w a s  
a s s u m e d  f o r  t he  n e w  c o in c id e n c e  w in d o w
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Regularization procedure

Windows widt h (wit h ou t  r e g u r a l iz a t ion) L O W 
P T  (t h =  6  G e V )

Windows widt h (a f t e r  r e g u r a l iz a t ion) L O W 
P T  (t h =  6  G e V )
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Preliminary results and nex t
dev elo p ments

• A new a u t o m a t i c  p r o c ed u r e f o r t h e L V L 1  µ T r i g g er  h a s  
b een a c c o m p l i s h ed .

• T h e p r el i m i na r y  s t u d i es  o n l a y o u t  O .0 8 c o nf i r m  t h a t t h e 
p r o c ed u r e i s  g ener a l , a nd  d o es n’t  need  a ny  i nf o r m a t i o n 

a b o u t  t h e l a y o u t  v er s i o n.

• A new a u t o m a t i c  p r o c ed u r e f o r t h e L V L 1  µ T r i g g er  h a s  
b een a c c o m p l i s h ed .

• T h e p r el i m i na r y  s t u d i es  o n l a y o u t  O .0 8 c o nf i r m  t h a t t h e 
p r o c ed u r e i s  g ener a l , a nd  d o es n’t  need  a ny  i nf o r m a t i o n 

a b o u t  t h e l a y o u t  v er s i o n.

•Ana l y s i s o f  t h e ev ent s  s i m u l a t ed  wi t h l a y o u t  
P .0 3  ( 1 1 d i f f er ent  s ec t o r  t y p e) wi l l  s u p p l y a  

new t es t  o f  t h e a u t o m a t i c p r o c ed u r e. 
• T h e a na l y s es  r es u l t s o n l a y o u t   P .0 3  
( wi nd o ws  o f c o i nc i d enc e, c a b l i ng a nd  

p er f o r m a nc e) a r e nec es s a r y  a s i np u t f o r t h e
s t u d i es  d ed i c a t ed  t o t h e H L T -T D R .

•Ana l y s i s o f  t h e ev ent s  s i m u l a t ed  wi t h l a y o u t  
P .0 3  ( 1 1 d i f f er ent  s ec t o r  t y p e) wi l l  s u p p l y a  

new t es t  o f  t h e a u t o m a t i c p r o c ed u r e. 
• T h e a na l y s es  r es u l t s o n l a y o u t   P .0 3  
( wi nd o ws  o f c o i nc i d enc e, c a b l i ng a nd  

p er f o r m a nc e) a r e nec es s a r y  a s i np u t f o r t h e
s t u d i es  d ed i c a t ed  t o t h e H L T -T D R .


