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L0 Bandwidth DivisionL0 Bandwidth Division
for the TDRfor the TDR

Eduardo Eduardo R odri g ue sR odri g ue s ,  C ER N,  C ER N

I. L0 optimization: setI. L0 optimization: set-- u p and  meth odu p and  meth od

�� setset-- u p  a n d  m eth o du p  a n d  m eth o d

�� c o m b i n a ti o n  o f  c h a n n el s c o m b i n a ti o n  o f  c h a n n el s -- >  o v er a l l  tr i g g er  o p ti m i z a ti o n>  o v er a l l  tr i g g er  o p ti m i z a ti o n

II. L0 optimization on tr ig g er  ef f ic ienc y  w ith ou t tag g ing  inf or mII. L0 optimization on tr ig g er  ef f ic ienc y  w ith ou t tag g ing  inf or mationation

�� ( su b( su b -- ) tr i g g er  p er f o r m a n c e f o r  i n d i v i d u a l  si g n a l  c h a n n el s) tr i g g er  p er f o r m a n c e f o r  i n d i v i d u a l  si g n a l  c h a n n el s

�� o p ti m a l  tr i g g er  p er f o r m a n c e a n d  b a n d w i d th  d i v i si o no p ti m a l  tr i g g er  p er f o r m a n c e a n d  b a n d w i d th  d i v i si o n

IV . C onc l u sions and  f inal  r emar k sIV . C onc l u sions and  f inal  r emar k s
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L0 Optimization L0 Optimization ––
SetSet--up and Methodup and Method

�� Outcome of latest discussions:Outcome of latest discussions:

�� samples too small to perform a reliable optimization on the trisamples too small to perform a reliable optimization on the trig g er pow erg g er pow er

(i.e. including tagging information)(i.e. including tagging information)

-->  larg er statistic s req u ested  to be prod u c ed  for a restric ted  se>  larg er statistic s req u ested  to be prod u c ed  for a restric ted  set of “ representativ e c hannels”t of “ representativ e c hannels”

�� for the time being ,  L 0  optimization to be performed  w ithou t tagfor the time being ,  L 0  optimization to be performed  w ithou t tag g ing  information …g ing  information …

�� C h ang es in setC h ang es in set-- up :up :

�� c u t on v eto’ s heig ht of sec ond  peak  fix ed  at 3c u t on v eto’ s heig ht of sec ond  peak  fix ed  at 3

-- >  L 0 x L 1  efficiency  imp rov es ,  in p articular for >  L 0 x L 1  efficiency  imp rov es ,  in p articular for h adronigh adronig ch annels  (refer toch annels  (refer to M as s i’ s  M as s i’ s  p res entations  for more details )p res entations  for more details )

�� d id i--mu on mu on trig g er also allow ed  to ov errid e the S P D  &  P iletrig g er also allow ed  to ov errid e the S P D  &  P ile--u p v eto mu ltiplic ity  c u tsu p v eto mu ltiplic ity  c u ts

(refer to (refer to M as s i’ s  M as s i’ s  p res entations  for furth er details  and j us tification)p res entations  for furth er details  and j us tification)

�� optimizing  on selec ted  ev entsoptimizing  on selec ted  ev ents

�� optimizing  on the trig g er effic ienc yoptimizing  on the trig g er effic ienc y

�� c u ts on the c u ts on the ππ00 loc al and  g lobal trig g ers fix ed  to 4 . 5  and  4 . 0  loc al and  g lobal trig g ers fix ed  to 4 . 5  and  4 . 0  G eV  G eV  respec tiv ely  respec tiv ely  ((-- >  s mall b andw idth )>  s mall b andw idth )
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L0 optimization L0 optimization ––
Combination of ChannelsCombination of Channels

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

�� each of the 5 groups is optimized separatelyeach of the 5 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

(Using half the sample (odd-numbered events) for the optimization)

48 k

5 0  k

3 3 7 . 5  k

9 9  k

49  k

# events

1 6 9 03 3 7 4Bd -> π πα

# o f f .  sel el c ted

events f o r  

o p ti m i z a ti o n

# o f f .  sel .  eventsC h a nnel ( s)Q u a nti ty  

m ea su r ed

41 081 7Bd -> Κ* γR a r e  d e c a y s

1 9 5 13 86 3Bs -> J/Ψ (µµ) Φ2δγ

3 7 0 57 3 6 9
Bs -> Ds Κ
Bs -> Ds π

γ

7 7 31 5 3 1Bd -> J/Ψ(µµ/ee) Ksβ
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L0 Performance L0 Performance ––
cases of cases of BBdd --> > ππ  ,  ππ  ,  ππ  ,  ππ  ,  ππ  ,  ππ  ,  ππ  ,  ππ  ,  BBs s --> D> Ds s K /K / DDssππππππππ

� each curve corresponds to considering separately the combination

L 0  trigger =  sub- trigger +  pile- up veto &  multiplicity C uts

- >  it show s how  much one could in principle obtain independently f rom each trigger

Max. efficiency obtainable inclusively by each trigger!Max. efficiency obtainable inclusively by each trigger!
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L0 Performance L0 Performance –– cases ofcases of
BBs s --> J/> J/Ψ(µµ) φ(Ψ(µµ) φ(Ψ(µµ) φ(Ψ(µµ) φ(Ψ(µµ) φ(Ψ(µµ) φ(Ψ(µµ) φ(Ψ(µµ) φ(KKKK )  , )  , )  , )  , )  , )  , )  , )  , BBdd --> J/> J/Ψ(µµ/Ψ(µµ/Ψ(µµ/Ψ(µµ/Ψ(µµ/Ψ(µµ/Ψ(µµ/Ψ(µµ/eeee) ) ) ) ) ) ) ) KKss((ππ)ππ)ππ)ππ)ππ)ππ)ππ)ππ)

� each curve corresponds to considering separately the combination

L 0  trigger =  sub- trigger +  pile- up veto &  mult.  C uts

- >  it show s how  much one could in principle obtain independently f rom each trigger

Max. efficiency obtainable inclusively by each trigger!Max. efficiency obtainable inclusively by each trigger!



Eduardo Rodrigues Trigger Meeting, 28th May 2003 6

L0 optimization L0 optimization ––
case of case of BBdd --> K*> K*γγγγγγγγ

� each curve corresponds to considering separately

the com b ination

L 0  trigger =  sub - trigger +  pile- up veto &  m ult.  cuts

( b ecause m ax .  ob tained w ith no veto)

- >  it show s how  m uch one could in principle    

ob tain independently f rom  each trigger

Max. efficiency obtainable inclusively by each trigger!Max. efficiency obtainable inclusively by each trigger!



Eduardo Rodrigues Trigger Meeting, 28th May 2003 7

L0 optimization withoutL0 optimization without
Tagging Information (I)Tagging Information (I)

1. 1. O p t i m i z i n g  O p t i m i z i n g  e a c h  c h a n n e l  s e p a r a t e l ye a c h  c h a n n e l  s e p a r a t e l y o n  t h e  L 0  e f f i c i e n c yo n  t h e  L 0  e f f i c i e n c y ……

i g n o r i n g  t h e  t a g g i n g  i n f o r m a t i o n  …i g n o r i n g  t h e  t a g g i n g  i n f o r m a t i o n  …

58.1 +/- 1.2Bd -> π π

Optimized

L 0  ef f .  ( % )
C h a n n el s

7 8.4  +/- 2 .0Bd -> Κ* γ

9 4 .1 +/- 0 .5Bs -> J/Ψ (µµ) Φ

4 7 .3  +/- 0 .8
Bs -> Ds Κ
Bs -> Ds π

9 0 .5 +/- 1.1Bd -> J/Ψ(µµ/ ee) Ks

Max. e f f . o b t ai n e d  w i t h  

s e p ar at e  o p t i m i z at i o n o f  

e ac h  c h an n e l

( e f f . c al c u l at e d  o n  

i n d e p e n d e n t  s am p l e )

!! By themselves alone the pile- u p veto c u t on the heig ht of  sec ond  peak  and  the

S P D  and  P ile- u p veto mu ltiplic ity c u ts

r ed u c e the L 0  ef f ic ienc y of  all c hannels to ~  7 0 - 8 0  %  !!



Eduardo Rodrigues Trigger Meeting, 28th May 2003 8

L0 Trigger Combined optimizationL0 Trigger Combined optimization

2. Optimizing the trigger on the L0 efficiency …2. Optimizing the trigger on the L0 efficiency …

for a  minima l  tota l  l os s  in efficiency …for a  minima l  tota l  l os s  in efficiency …

75.9 +/- 2 .1

91 .4  +/- 0 .6

4 6 .7 +/- 0 .8

8 5.0  +/- 1 .3

57.0  +/- 1 .2

“ O p t i m a l  t r i g g e r ”

L 0  e f f . ( % )

1 .958 .1  +/- 1 .2Bd -> π π

L o s s  i n

L 0  e f f . ( % )

M a x

L 0  e f f . ( % )
C h a n n e l s

3 .278 .4  +/- 2 .0Bd -> Κ* γ

2 .994 .1  +/- 0 .5Bs -> J/Ψ (µµ) Φ

1 .34 7.3  +/- 0 .8
Bs -> Ds Κ
Bs -> Ds π

6 .190 .5 +/- 1 .1Bd -> J/Ψ(µµ/ ee) Ks

… … h a d r o n i ch a d r o n i c c h a n n e l s  s e e m  s o m e w h a t  s l i g h t l y  “c h a n n e l s  s e e m  s o m e w h a t  s l i g h t l y  “ f a v o u r e df a v o u r e d ”  …”  …

C omb ined  optimiza tion ofC omb ined  optimiza tion of
a l l  cha nnel s  !a l l  cha nnel s  !

77

91

4 5

-

6 1

L0 e f f .  ( % )

@  LH C C  

p r e s e n t a t i o n

S ettings  a s  of tha t time,S ettings  a s  of tha t time,
i.e. no mu l tipl icity cu ts !i.e. no mu l tipl icity cu ts !
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Conclusions and Final RemarksConclusions and Final Remarks

� after imposing cuts “dictated” by L0xL1 studies the L0 trigger is performing w el l

w ith settings cl ose to those at the time of the l ast LH C C  presentation …

…  and stil l  the L0 efficiencies are ~  same though L0xL1 w il l  improv e …

4.5

4.85

ππππ0000
local

3.04.901.423.002.602.602.602.601.233.52
Old Thresholds 

(GeV)

3.04.01.32.62.82.82.82.81.13.6
NewThresholds

(GeV)

Veto 
Cutππππ0000

globalET
µµµµµµµµET

γγγγET
eET

µµµµEt
hadL0 trigger

& SPD and Pile-u p  v et o  m u lt ip lic it y  c u t s  f ix ed at  2 8 0  and 1 1 2 ,  r es p ec t iv ely

� muon / d i - muon b a nd w i d t h  ~  1 0 0  /  1 4 0  k H z  ( + / - 2 0 k H z )  a f t e r v e t o a nd  mul t i p l i c i t y  
c ut s


