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Can Calorimeter Can Calorimeter RoIsRoIs Guide Guide 
BB Triggers?Triggers?

•• B BB B →→ ee µ µ XX
•• J/J/ΨΨ →→ ee++ee−−XX
•• Hadronic Hadronic BB decaysdecays
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The ProblemThe Problem
Strategy so farStrategy so far
•• Trigger on muon(s)Trigger on muon(s)
•• Full scan at LevelFull scan at Level--2 to select interesting channels2 to select interesting channels

Is there a viable alternative?Is there a viable alternative?
•• Use LevelUse Level--1 1 RoIs RoIs to restrict scan?to restrict scan?

Two studiesTwo studies
•• ee//γγ RoI RoI to select to select BB →→ e e νν XX;; B B →→ J/J/ΨΨ X X →→ ee++ee−−XX
•• Jet Jet RoI RoI to select to select B B →→ ππππ ; ; BBss →→ DDssππ →→ φππφππ

•• In both cases, would still use muon to trigger eventIn both cases, would still use muon to trigger event
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Event & Trigger SimulationEvent & Trigger Simulation
Event TriggerEvent Trigger
•• muon, muon, ppTT > 6 GeV, |> 6 GeV, |ηη| | << 2.52.5
•• MC truth information used MC truth information used –– no simulation of no simulation of µµ triggertrigger
•• BBBB events generated with events generated with ppTT > 7 GeV> 7 GeV

Calorimeter Trigger SimulationCalorimeter Trigger Simulation
•• ATLFAST + parameterised calorimeter simulationATLFAST + parameterised calorimeter simulation

–– BB--field, longitudinal & transverse shower profilesfield, longitudinal & transverse shower profiles
–– pulse history, digitisation & BCIDpulse history, digitisation & BCID
–– complete Levelcomplete Level--1 trigger algorithms1 trigger algorithms
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CaveatsCaveats
The Fast LevelThe Fast Level--1 1 Sim Sim is pretty good:is pretty good:
•• ReproducesReproduces TDR TDR ee//γγ trigger ratestrigger rates
•• LowLow--EETT jetsjets similar to the (limited) Levelsimilar to the (limited) Level--1 studies done 1 studies done 

with full with full simsim
•• Pulse shape/history/BCIDPulse shape/history/BCID model much better than model much better than AtrigAtrig

But it’s not a full simulation:But it’s not a full simulation:
•• and lowand low--EETT trigger is the most difficult thingtrigger is the most difficult thing
•• important to confirmimportant to confirm with full with full sim sim as becomes availableas becomes available
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e/e/γγ RoI RoI Multiplicity (Multiplicity (B B →→ µµXX events)events)

0.40.40.50.50.60.60.80.81.11.11.91.9<<NNRoIRoI>>
> 6 GeV> 6 GeV> 5 GeV> 5 GeV> 4 GeV> 4 GeV> 3 GeV> 3 GeV> 2 GeV> 2 GeV> 1 GeV> 1 GeVRoIRoI EETT

Mean RoI multiplicity vs threshold
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ee//γγ RoI RoI EfficiencyEfficiency
BB →→ ee efficiencyefficiency
••Muon triggered Muon triggered 
eventsevents

••RoIRoI matched to matched to 
initial directioninitial direction of of 
BB--decay electrondecay electron

••∆η∆η,, ∆φ∆φ << 0.250.25
••No isolation No isolation 
requirementrequirement

RoI ET > 2 GeV

RoI ET > 4 GeV

90%

90%
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BB →→ J/J/ΨΨ

Target: Low Target: Low ppTT ee±±

•• BB--fieldfield bending significant: match to bending significant: match to ∆η <∆η < 0.15, 0.15, ∆φ∆φ << 0.30.3
•• Look at lowest Look at lowest RoI RoI EETT thresholds possiblethresholds possible

Tagging Tagging J/J/ΨΨ →→ ee++ee-- with with RoIsRoIs::
•• 2421 events2421 events with with µµ trigger & 2 trigger & 2 ee, , ηη<< 2.5 (2.5 (all all ee ppTT))
•• RoI RoI > 1 GeV > 1 GeV ⇒⇒ 96%96% ≥≥ 1 1 ee tagged, tagged, 48%48% both both ee taggedtagged

73%73%EETT > > 3 GeV3 GeVppTT > > 4 GeV4 GeV

80%80%EETT > > 2 GeV2 GeVppTT > > 3 GeV3 GeV

86%86%EETT > > 1 GeV1 GeVppTT > > 2 GeV2 GeV

Both Both ee tagged?tagged?RoI RoI ThresholdThresholdMin. Min. ee ppTTVarying e pT
range & RoI 
threshold
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Random ThoughtsRandom Thoughts
ee//γγ RoIsRoIs: : ∆∆φφ = 0.3?= 0.3?
•• Only need wide Only need wide ∆φ∆φ for lowest for lowest ppTT ee

–– > 1 > 1 RoI RoI threshold? Not unlikely, if we go this way.threshold? Not unlikely, if we go this way.

ee//γγ plus jet?plus jet?
Jet RoI

e/γ RoI

Don’t look 
this side?

φ

η

•• If jetIf jet RoIRoI near to near to 
e/e/γγ, , can we narrow can we narrow 
electron searchelectron search??

•• Is Is 1 1 ee//γγ + 1 jet + 1 jet RoIRoI
enough to look for enough to look for 
JJ//ΨΨ??

e−

e+
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Idea:Idea:
•• Use Use Jet Jet RoIRoI to guide track scan (to guide track scan (0.80.8××0.8 jet cluster0.8 jet cluster))
•• As always, require As always, require µµ > 6 GeV> 6 GeV to trigger eventto trigger event
•• Consider “matched” if Consider “matched” if RoI RoI within within ∆η∆η, , ∆φ∆φ << 0.4 of 0.4 of BB hadronhadron

RoIRoI Multiplicity Multiplicity vs vs ThresholdThreshold

Hadronic Hadronic BB DecaysDecays

ET > 5 GeV ET > 6 GeV



Alan Watson (Birmingham)Alan Watson (Birmingham) LevelLevel--1 Calorimeter Joint Meeting, 14 Mar 20021 Calorimeter Joint Meeting, 14 Mar 2002

Specific B ModesSpecific B Modes

B → π π
•pT π > 4 GeV
•RoI ET > 5 GeV

B → Ds φ
•pT Ds, φ > 1 GeV
•RoI ET > 5 GeV
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SummarySummary
B B →→ e flagging:e flagging:
•• Good efficiencyGood efficiency seems possible for seems possible for modest modest ee±± ppTT & & 

reasonable reasonable RoI RoI multiplicitymultiplicity
•• JJ//ΨΨ flagging seems possibleflagging seems possible
•• IsolationIsolation doesn’t help though (doesn’t help though (ee not isolated)not isolated)

Hadronic Hadronic RoIsRoIs::
•• Low Low EETT jets (jets (~5 GeV~5 GeV) efficient for ) efficient for BB ppTT > 15> 15--20 GeV20 GeV
•• No strong dependence on No strong dependence on BB decay modedecay mode

Things to do:Things to do:
•• Consider Consider coincidencecoincidence of of ee//γγ & jet & jet RoIsRoIs
•• VerifyVerify using full simulation using full simulation 


