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What is Particle Flow?
• Particle flow is a strategy for event reconstruction where all stable particles are individually identified and 

measured
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Why do Particle Flow?
• Pros:

• A list of particles is closer to the collision than a list of detector-level information

• Leads to a more precise measurement:

• Use the best sub-detector to perform a measurement

• Example: Use the tracker to measure low-energy electrons

• Calibration of individual particles according to their ID
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• Leads to a more precise measurement:

• Use the best sub-detector to perform a measurement

• Example: Use the tracker to measure low-energy electrons

• Calibration of individual particles according to their ID

• Cons: It is hard.

• The reconstruction software becomes complicated

• It requires our detectors to be designed with Particle Flow in mind
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Detector Design for Particle Flow
• Most important: The ability to follow a particle through the detector
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The Pandora Particle Flow Algorithm
• Particle flow algorithm designed for a linear 𝑒!𝑒" collider (ILC)
• It reads and accounts for detector geometry → it is flexible!
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arXiv:0907.3577
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Pandora Performance, MUSIC
• Run Pandora with post-analysis (see Lorenzo Sestini’s talk):

• Jet clustering 

• Fake jet removal

• Jet direction correction

• Jet pT correction
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Strategy: View Pandora as a toolbox!
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Build-a-Particle-Flow, MAIA
• From experience: Difficult to interpret inefficiencies or poor resolution when running all of Pandora

• Particularly with BIB

• Goal: Construct a Particle Flow algorithm by stacking sub-algorithms

• Easier to debug 

• Easier to interpret

• Reconstruction runs (~3x) faster

• Next few slides: 𝜋± gun in MAIA detector

• Restricted to central barrel region: 1 rad < 𝜃 < 2 rad

• Create the algorithm w/o BIB

• Future: Test w/ BIB
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“Minimal Pandora”, MAIA
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“Track-Driven, Minimal Pandora”, MAIA
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Build-a-Particle-Flow, MUSIC
• “Minimal Pandora” constructed for electrons (see Lorenzo Sestini’s talk):

• Optimize:
• Definition of isolated hits → BIB rejection
• Geometrical search parameters for Cone Clustering
• Identify an electron as a charged PFO with center of mass in ECal
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Outlook
• High flux of BIB poses a challenge for particle flow algorithms

• Jets w/ BIB is challenging 

• Creating simple, interpretable particle flow algorithms as a test is crucial for developing understanding 

• What works? What doesn’t?

• Ongoing work show promise for this approach:

• Examples: 𝑒", 𝜋± reconstruction with simple versions of Pandora

• Impact of BIB still under study

• Crucial study: Impact of solenoid placement

• Interesting directions to take this:

• Hadronic taus

• Jets

• Alternative algorithms (ML-based?)
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Local Installation, Event Displays
1. Installing Pandora locally

• Generally not required
• Instructions here
• Advantage: Finding bugs

2. Event displays (PandoraMonitoring)
• Installation may be required (similar to above instructions)
• Advantage: Visual understanding of events that have “gone wrong”
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“Track-Driven, Minimal Pandora”, MAIA
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