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Progress on Calorimeter 
Reconstructions

Manqi
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Outline

● Foreword: 

– Many thanks for letting me do this talk... If you got questions, pls 
ask the authors directly ;)

– Sorry for not being able to include other related progress

● Daniel: New Digitization, a generic digitizer that takes care of both 
Silicon/Scintillator Sensor have been developed.

● Katsu: SSA, detailed comparison on JER are made

● John & Mark: Optimization Orientated & Improving Pandora from 
details!

● Manqi: Arbor towards now/future
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Improved realism of ECAL digitisation
D. Jeans (U. Tokyo), ILD@Oshu

Until now, digitisation of ILD ECAL hits has consisted of
simple energy and timing thresholds on 

energy deposits in silicon / scintillator

Recently developed digitisation of ECAL hits with improved realism
- some accounting for sensor and electronics response
- bring silicon and scintillator simulations to a similar level of realism
- give more confidence in technology comparisons

Several parameterised effects have recently been included into the
ILDCaloDigi processor (trunk version):

General
Calibration uncertainties
Fraction of “dead” cells
Noise and finite dynamic range of readout electronics
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Technology-specific effects:

Silicon
Fluctuations in # electron-hole pairs             <--- very small effect

Scintillator/MPPC
Non-uniform response along strip
Finite photo-electron statistics                      <-- affects low energy hits
MPPC saturation                                          <-- affects high energy deposits
Non-uniform MPPC pixel response

In all cases, rather simple/naive/randomised modeling,
but certainly closer to reality than what has been used until now
allows studies of implications of these effects

Updated ILDCaloDigi now in MarlinReco trunk (new helper class ScintillatorEcalDigi)
Default behaviour is unchanged,

realistic digi parameters set at run time (via steering file)

Code now undergoing independent testing by ScECAL group members
They will then decide on recommended parameters

by comparing with test-beam data

Wider use, testing, feedback and development are of course very welcome. 
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Further comparisons

Maybe it's the time to:
test with Daniel's new Digitizer &

full-simulation analysis (I.e, Higgs signal + bkgrd) on physics channels?
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Maybe we need Automatic procedure for different geometries?



9/9/2014 ILD meeting @ Oshu 8



9/9/2014 ILD meeting @ Oshu 9



9/9/2014 ILD meeting @ Oshu 10



9/9/2014 ILD meeting @ Oshu 11

 Arbor PFA

Arbor

● Rewritten: core & matching

● Generic PFA 

– Excellent separation & sub-shower structure 
recognition

● Breakthrough at speed: ~ 40 second to process an 
event with ~100k hits (eg, CMS with 140 Pile up)
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Arbor @ vvH event

Arbor, 10k events normalized to Pandora Statistic (~30 k)
Arbor_DHCAL: energy estimation with hit counting

Pandora_AHCAL: official sample (ILD_DST @ ILD_o1_v05)

H→bb H→WW H→ZZ

H→gluonsH→tausH→cc
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Summary

● Progress towards better understanding of detector performance & 
detector optimization and algorithm optimization

– Reliable modeling (Digitization)

– Detailed performance studies

– Confusion/Energy estimation tuning

– Fast, Generic PFA 

● We are on the way, to fully draw out the physics potential from our 
ultra-high granularity – Exciting!
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