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L0 Bandwidth Division for the TDRL0 Bandwidth Division for the TDR
with Tagging Informationwith Tagging Information

Eduardo Eduardo R odri g ue sR odri g ue s

�� L 0  op t i m i z at i on  s e tL 0  op t i m i z at i on  s e t -- up :up :

�� using all interactionsusing all interactions

�� now  also w ith  S P D / P ilenow  also w ith  S P D / P ile-- up  v eto m ultip licity  cuts ( set to v alues ob tained  b y  up  v eto m ultip licity  cuts ( set to v alues ob tained  b y  M assiM assi))

�� using tagging inf orm ationusing tagging inf orm ation

�� using only  h alf  of  th e av ailab le sam p les siz esusing only  h alf  of  th e av ailab le sam p les siz es

- >  ab ility  to cross- ch eck  results on an ind ep end ent sam p le

�� usual p h ilosop h y :usual p h ilosop h y :

�� v ary  th e L 0  th resh old s and  v eto h eigh t of  second  p eakv ary  th e L 0  th resh old s and  v eto h eigh t of  second  p eak

�� m ax im iz e th e trigger p ow er m ax im iz e th e trigger p ow er (details follow)
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Tagging Information (I)Tagging Information (I)

�� Tagging information available:Tagging information available:

�� muon muon t a g g i ngt a g g i ng

�� e l e c t r on t a g g i nge l e c t r on t a g g i ng

�� op p os i t eop p os i t e --s i d e  s i d e  k a on k a on t a g g i ng   ;   s a met a g g i ng   ;   s a me --s i d es i d e k a onk a on t a g g i ng  ( onl y  r e l e v a nt  f or  Bt a g g i ng  ( onl y  r e l e v a nt  f or  B
ss d e c a y s )d e c a y s )

�� “ U s age”  of tagging information:“ U s age”  of tagging information:

�� BB dd d e c a y s :d e c a y s :

us e  onl y  op p os i t eus e  onl y  op p os i t e --s i d e  s i d e  k a on k a on t a g g i ng  a s  t h e  t a g g i ng  a s  t h e  k a on k a on t a gt a g

�� BB ss d e c a y s :  d e c a y s :  

�� op p os i t eop p os i t e -- a nd  s a mea nd  s a me --s i d e  s i d e  k a onk a on t a g s  a r e  b ot h  a v a i l a b l et a g s  a r e  b ot h  a v a i l a b l e

�� h ow  to c ombine th e tagging information …  ?h ow  to c ombine th e tagging information …  ?
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Tagging Information (II)Tagging Information (II)

�� Combination of tagging information:Combination of tagging information:

�� Marta Marta C al v i  C al v i  an d  C l ara an d  C l ara Matte u z z i ’ s  Matte u z z i ’ s  p ro p o s al ,  p ro p o s al ,  L H C bL H C b -- l i g h t m e e ti n g ,  2 5 / 3 / 2 0 0 3 :l i g h t m e e ti n g ,  2 5 / 3 / 2 0 0 3 :

�� i f  o n l y  1  tag  i n  th e  e v e n t:  tak e  d e c i s i o n  o n  th at tag  ( s i g n  o f  i f  o n l y  1  tag  i n  th e  e v e n t:  tak e  d e c i s i o n  o n  th at tag  ( s i g n  o f  tag )tag )

�� i f  e  +  i f  e  +  µµ tag s :  c h o s e  tag  f ro m  th e  h i g h e s t m o m e n tu m  p arti c l etag s :  c h o s e  tag  f ro m  th e  h i g h e s t m o m e n tu m  p arti c l e

-- >  l e f t w i th  at m o s t 3  tag s  …>  l e f t w i th  at m o s t 3  tag s  …

�� e  +  Ke  +  K
OSOS

µµ +  K+  K
OSOS

KK
OSOS +  K+  K

SSSS

e  +  Ke  +  K
SSSS

µµ +  K+  K
SSSS

�� µµ +  K+  K
OSOS +  K+  K

SSSS

�� e  +  Ke  +  K
OSOS +  K+  K

SSSS

->  c o n s i d e r  e v e n t  a s  u n t a g g e d  i f  t h e  2  t a g s  d i s a g r e e

->  t a g  =  s u m  o f  a l l  t a g s
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Tagging Information (III)Tagging Information (III)

�� Combination of tagging information Combination of tagging information –– ad ap tation to th e  L 0  op timiz ation:ad ap tation to th e  L 0  op timiz ation:

�� reason: no information on the tagging particles reason: no information on the tagging particles momenta momenta at L 0at L 0

�� algorithm:algorithm:

TagFlag =  0

I F (  n o t  a B s  )  K S S Tag =  0

I F (  ( E lTag an d  M u t ag)  < >  0  )  E lTag =  0

S u m O f Tags =  E lTag +  M u Tag +  K O S Tag +  K S S Tag

I F (  S u m O f Tags > =  1  )    TagFlag =  1

I F (  S u m O f Tags < =  - 1  )   TagFlag =  - 1

(  T a g F l a g =  0  /  1  /  - 1   f o r  u n t a g g e d  /  c o r r e c t l y  t a g g e d  /  w r o n g l y  t a g g e d  e v e n t s  )
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Tagging Information (IV)Tagging Information (IV)

�� General definitions:General definitions:

�� tagging puritytagging purity

purity = (# correctly tagged events) / (# tagged events)

�� tagging e f f ic ie nc ytagging e f f ic ie nc y

ef f iciency = (# tagged events) / (# of f line selected events)

�� tagging q ual ity f ac to rtagging q ual ity f ac to r

Q  = ef f   x  ( 2  x  pur - 1 )̂ 2

…  h ave to b e sligh tly m odif ied f or th e trigger optim iz ations ……  h ave to b e sligh tly m odif ied f or th e trigger optim iz ations …
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Tagging Information (V)Tagging Information (V)

��TaggingTagging-- d e p e nd e nt  d e f init io ns  u s e d  in t h e  L 0  o p t im iz at io n:d e p e nd e nt  d e f init io ns  u s e d  in t h e  L 0  o p t im iz at io n:

�� tagging puritytagging purity

% of triggered selected and tagged events correctly tagged

�� trigge r e f f ic ie nc ytrigge r e f f ic ie nc y

% of selected and tagged events th at p ass L 0

�� c o m b ine d  trigge r+ tag e f f ic ie nc yc o m b ine d  trigge r+ tag e f f ic ie nc y

% of selected events th at p ass L 0  and are tagged

�� trigge r po w e rtrigge r po w e r

P  =  sq rt(  com b .  eff.   x  (  2  x  p u rity - 1 ) ^ 2  )



Eduardo Rodrigues Trigger Meeting, 8th May 2003 7

L0 L0 optimisationoptimisation ––
Combination of ChannelsCombination of Channels

# off. s e l . e v e n t s  

w i t h  a t  l e a s t  1  

t a g

# off. s e l . E v e n t sC h a n n e l sQuantity 
m e as ur e d (*)

- - -8 1 7Bd -> Κ* γR a r e  d e c a y s

~  3 9  %3 8 6 3Bs -> J/Ψ (µµ) Φ2δγ

~  2 5  %

~  3 8  %

~  3 9  %

~  3 9  %

3 3 7 4

5 5 5 3

1 0 5 9

1 3 5 4

Bd -> π π
Bs -> Κ Κ
Bs -> Ds Κ
Bs -> Ds π

γ

~  3 5  %1 2 9 5 / 2 3 6Bd -> J/Ψ(µµ/ee) Ksβ

�� Present scenario: some channels representative of each type of Present scenario: some channels representative of each type of measu rementmeasu rement

(*) the “α” measurement is done with the Bd -> π π  ; not inc l uded b ec ause of  doub l e c ounting

�� each of the 4 groups is optimized separatelyeach of the 4 groups is optimized separately

�� optimization  such that each group has the same loss in  performaoptimization  such that each group has the same loss in  performan cen ce

=  eq ual =  eq ual L H C bL H C b performan ce on  each type of measuremen tperforman ce on  each type of measuremen t
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L0 L0 optimisation optimisation withoutwithout
Tagging InformationTagging Information

�� Optimizing on Optimizing on L0 efficiencyL0 efficiency ignor ing th e  ta gging inf or ma tionignor ing th e  ta gging inf or ma tion ……

Optimized

L 0  ef f .  ( % )

D ef a u t ( @  l a s t L H C C  

pr es en ta tio n )

L 0  ef f .  ( % )

C h a n n el s

9 16 8Bd -> Κ* γ

8 78 3Bs -> J/Ψ (µµ) Φ

6 2

6 0

6 2

5 0

5 6

5 4

5 4

4 7

Bd -> π π
Bs -> Κ Κ
Bs -> Ds Κ
Bs -> Ds π

8 5

5 6

8 2

4 8

Bd -> J/Ψ(µµ) Ks

Bd -> J/Ψ(ee) Ks

(  L 0  th r es h o l ds  a s  in  1 / 2 0 0 3  b u t S P D  a n d v eto  mu l tipl ic ity  c u ts  a dded!  )

M a x .  ef f .  

Ob ta in ed w ith  

s epa r a te 

o ptimiza tio n  o f  

ea c h  c h a n n el
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L0 L0 optimisation optimisation withwith
Tagging InformationTagging Information

89

86

6 4

4 8

82

1 8

1 3

1 0

94

1 9

1 4

1 1 6 . 4 44 6
Bd -> J/Ψ(µµ) Ks

Bd -> J/Ψ(ee) Ks

O p t i m i z e d

L 0  e f f .  ( % )        L 0  p o w e r  ( % )     M i n .  B i a s  R e t .  ( % )

D e f a u t  ( @  l a s t  L H C C  p r e s e n t a t i o n )

L 0  e f f .  ( % )        L 0  p o w e r  ( % )
C h a n n e l s

6 . 4 76 8Bd -> Κ* γ

6 . 7 383Bs -> J/Ψ (µµ) Φ

6 . 865 8

Bd -> π π
Bs -> Κ Κ
Bs -> Ds Κ
Bs -> Ds π

�� Optimizing each group separately on Optimizing each group separately on L0 powerL0 power

tak ing into account the tagging inf ormationtak ing into account the tagging inf ormation ……
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L0 Bandwidth DivisionL0 Bandwidth Division

�� L0 cuts after optimization:L0 cuts after optimization:

�� trig g er pow er max imization d ifficul t to conv erg e d ue totrig g er pow er max imization d ifficul t to conv erg e d ue to

-- q u a l i t y  f a c t o r  f r o m  t h e  t a g g i n gq u a l i t y  f a c t o r  f r o m  t h e  t a g g i n g

-- c o n t r o l  o f  t h e  m i n i m u m  b i a s  r e t e n t i o n  r a t e  g i v e n  a  s e t  o f  t h r e sc o n t r o l  o f  t h e  m i n i m u m  b i a s  r e t e n t i o n  r a t e  g i v e n  a  s e t  o f  t h r e s h o l d s  p r o v i d e d  b y  M I N U I Th o l d s  p r o v i d e d  b y  M I N U I T

-- m a n y  v a r i a b l e s  a n d  p o o r  s t a t i s t i c sm a n y  v a r i a b l e s  a n d  p o o r  s t a t i s t i c s

W ork  stil l  in prog ress …  W ork  stil l  in prog ress …  
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Final RemarksFinal Remarks

�� Statistics for several representative signal channels:Statistics for several representative signal channels:

•• not alw ay s enou gh to perform  an efficient and  m ore reliab le optnot alw ay s enou gh to perform  an efficient and  m ore reliab le optim iz ationim iz ation

•• inclu sion of tagging fu rther red u ced  the sam ples siz es b y  ~  1  /inclu sion of tagging fu rther red u ced  the sam ples siz es b y  ~  1  / 33

�� m ore statistics w ou ld  b e preferab le in the fu tu re …m ore statistics w ou ld  b e preferab le in the fu tu re …

�� T agging inform ation:T agging inform ation:

•• if tagging ex perts if tagging ex perts realise realise this is rather relevantthis is rather relevant

�� provid e in the fu tu re the provid e in the fu tu re the m om enta m om enta of the tagging particlesof the tagging particles

( to apply  the algorithm  proposed  b y  M arta and  C lara)  …( to apply  the algorithm  proposed  b y  M arta and  C lara)  …


