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Trigger Tower SimulationTrigger Tower Simulation

What’s been happening?What’s been happening?
Where are we?Where are we?
What comes next?What comes next?
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Now, where were we.....?Now, where were we.....?
At last Joint Meeting:At last Joint Meeting:

Tile towers seemed to be workingTile towers seemed to be working
LAr towers had major signal and noise calibration problemsLAr towers had major signal and noise calibration problems
– Turned out to be more fundamental than I’d thoughtTurned out to be more fundamental than I’d thought

Some lack of mutual understanding between Trigger/LArSome lack of mutual understanding between Trigger/LAr
Effort problems on both sidesEffort problems on both sides

November LAr week:November LAr week:
Meeting to discuss situation and requirementsMeeting to discuss situation and requirements
– Myself plus room full of LAr crew :-)Myself plus room full of LAr crew :-)

– Very productive – many issues clarifiedVery productive – many issues clarified



Alan WatsonAlan Watson Level-1 UK Meeting, 27 Apr 2004Level-1 UK Meeting, 27 Apr 2004

Since then.....Since then.....
LAr effort improved:LAr effort improved:

Fabienne now has assistant with Identifiers, leaving her some Fabienne now has assistant with Identifiers, leaving her some 
time for LArL1Simtime for LArL1Sim

Major software revisions:Major software revisions:
LArL1Sim completely rewrittenLArL1Sim completely rewritten
– Closer match to our requirementsCloser match to our requirements

– More input from hardware expertsMore input from hardware experts

Many changes to LAr infrastructure (e.g. Identifiers)Many changes to LAr infrastructure (e.g. Identifiers)
Many ATLAS software changes as wellMany ATLAS software changes as well
– Nothing stands still for long!Nothing stands still for long!
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And now....And now....
New LArTTL1s:New LArTTL1s:

7 time samples7 time samples
– 5 for FIR plus one before and one after5 for FIR plus one before and one after

Pulse amplitude in MeVPulse amplitude in MeV
– Calibration right order, but still to be tunedCalibration right order, but still to be tuned

Noise, with autocorrelation and correct relative scaleNoise, with autocorrelation and correct relative scale
Still some detector/geometry issuesStill some detector/geometry issues
– Towers at barrel/endcap transitionTowers at barrel/endcap transition

– More FCAL details neededMore FCAL details needed
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...and from our side......and from our side...
Working first prototype in TriggerTowerMakerWorking first prototype in TriggerTowerMaker

Reads LArTTL1 and TileTTL1 inputsReads LArTTL1 and TileTTL1 inputs
– Coordinates agree with CaloCell inputsCoordinates agree with CaloCell inputs

– Tile tower Tile tower EETT consistent with CaloCells (LAr right order) consistent with CaloCells (LAr right order)

Performs FIR BCID, FIRPerforms FIR BCID, FIR®®EETT “LUT” “LUT”

Outputs TriggerTower objectsOutputs TriggerTower objects
– Unchanged in initial version (requires some kludging)Unchanged in initial version (requires some kludging)

– Changes to TT will be needed for persistency Changes to TT will be needed for persistency 

Some things not prettySome things not pretty
– Too many parameters set by handToo many parameters set by hand
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A ComparisonA Comparison
High-High-EETT pion: pion:

CaloCell inputsCaloCell inputs
TriggerTowerMaker   DEBUG TT has coords (4.36934, 0.75 and energies : 2, 13 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.46753, 0.75 and energies : 1, 9 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.27116, 0.85 and energies : 0, 1 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.36934, 0.85 and energies : 72, 18 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.46753, 0.85 and energies : 30, 13 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.56572, 0.85 and energies : 0, 1 (Em,Had)

TTL1 inputsTTL1 inputs
TriggerTowerMaker   DEBUG TT has coords (4.36934, 0.75 and energies : 4, 15 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.46753, 0.75 and energies : 3, 10 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.27116, 0.85 and energies : 0, 1 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.36934, 0.85 and energies : 135, 21 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.46753, 0.85 and energies : 57, 12 (Em,Had)
TriggerTowerMaker   DEBUG TT has coords (4.56572, 0.85 and energies : 0, 1 (Em,Had)

– LAr TT calibration is arbitrary in this printoutLAr TT calibration is arbitrary in this printout

– Match of coordinates and Tile Match of coordinates and Tile EETT are key points here are key points here

– In general towers quieter with TTL1 inputs (BCID suppresses noise?)In general towers quieter with TTL1 inputs (BCID suppresses noise?)
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So what’s still needed?So what’s still needed?
Minimal:Minimal:

Finalise LAr TTL1 calibrationFinalise LAr TTL1 calibration
Confirm recent  fixes correct localised coordinate problemsConfirm recent  fixes correct localised coordinate problems
Tune “LUT” TT calibration for physicsTune “LUT” TT calibration for physics

Next steps:Next steps:
Add FCALAdd FCAL
Extend TT objects to contain more realistic informationExtend TT objects to contain more realistic information
– Current design based on single-sample, high-precision ET storage and Current design based on single-sample, high-precision ET storage and 

crude quantisation crude quantisation 

Better access to TTL1 propertiesBetter access to TTL1 properties
– e.g. Read pulse shapes rather than assumee.g. Read pulse shapes rather than assume
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Immediate IssuesImmediate Issues
TrigT1Calo broken in 8.1.0TrigT1Calo broken in 8.1.0

Problem is that AtlfastEvent broke after 8.0.0Problem is that AtlfastEvent broke after 8.0.0
– ““known” problem, but fix seems slow comingknown” problem, but fix seems slow coming

– am about to (temporarily) remove Atlfast-dependence so that can am about to (temporarily) remove Atlfast-dependence so that can 
make progressmake progress

Term has startedTerm has started
– I don’t have long before administration takes me out of actionI don’t have long before administration takes me out of action

PlanPlan
Get something that can be used for studies released in next Get something that can be used for studies released in next 
week or soweek or so
– Prettify it later!Prettify it later!
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Where do we want to be?Where do we want to be?
Need to update TriggerTowersNeed to update TriggerTowers

Current design not natural for realistic processingCurrent design not natural for realistic processing
Should be able to simulate actual bytestreamShould be able to simulate actual bytestream
– need at least to contain multiple digitisation samplesneed at least to contain multiple digitisation samples

Design for persistency needs careful thoughtDesign for persistency needs careful thought

Want Bytestream convertors for TT dataWant Bytestream convertors for TT data
Need to discuss testbeam/monitoring requirementsNeed to discuss testbeam/monitoring requirements
RoI formats need checking alsoRoI formats need checking also
– though those I’ve looked at so far more up-to-date than I expectedthough those I’ve looked at so far more up-to-date than I expected


