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Introduction

– used Marlin Reco TauFinder processor on τ/µ signal sample
– https://github.com/iLCSoft/MarlinReco/tree/

master/Analysis/TauFinder

– documentation:
– https://github.com/iLCSoft/MarlinReco/blob/

master/doc/TauFinder/TauFinderLCDNote.pdf

Processor designed specifically for WW in 3 TeV environment at
CLIC

documentation uses low statistics samples

could be useful for 500 GeV ILD
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Introduction

Basic operating cuts used:
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First run

ntau
Entries  10579
Mean    1.726
Std Dev    0.8947
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ntau
Entries  10579
Mean    1.726
Std Dev    0.8947

 jets per eventτNumber of 

a τ jet is found for nearly
event (w/o acceptance cuts)

τ jet candidates are found
for both τ and µ channels
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τ Finding Performance

TauFinder Processor basic performance

— Inclusive µ e h1p h3p Other
True τ ’s 5073 892 962 2445 767 7
cosθ < 0.995 4690 842 895 2235 711 7
ψ < 100 mrad 4001 759 779 1845 616 2
ε 0.853 ±

0.005
0.901 ±
0.010

0.870 ±
0.011

0.826 ±
0.008

0.867 ±
0.012

0.29±0.17

cosθ < 0.995 - visible MC fermions fall within detectable
range
ψ < 100 mrad - event has at least 1 measured τ within
100 mrad of true τ

ε =
(# of measured τ that pass acceptance+MCTag)

(# of true τ that pass acceptance)
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τ quality

Can assess the quality of the MC tagged τ jets by looking at how
much overlay is picked up and basic mass distributions per channel

 Mass1;GeVτ
Entries  759
Mean   0.1186
Std Dev    0.1275

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
GeV

0

100

200

300

400

500

 Mass1;GeVτ
Entries  759
Mean   0.1186
Std Dev    0.1275

ν τ q q → + W- W→ R
+ eL

- = 500 GeV: es

µ

e

h1p

h3p

 Mass1τ

– each decay channel clearly
represented in terms of masses
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 Eventsτ Jet of true τOverlay Pfos In the 

– almost no overlay is present in
tau cones
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τ jets from true µs

Muon finding performance
– µ

True µs 5506
|cosθ| < 0.995 5051
ψ < 0.1 4875

ε 0.965± 0.003

mumass
Entries  4875
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muOLpfo
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unmatched τ – true τ case

Main issue becomes how to choose the correct τ for events with
> 1 τ jets
– Here are Mass and energy distributions of τ jets not matched to
true lepton
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 eventsτ Mass in true τUnmatched 

–
Junk τ tend to have similar mass
with the matched candidate

badTauE0
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 eventsτ Energy in true τUnmatched 

–
Distinct low energy signature for
unmatched τ
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unmatched w/ overlay – true τ case

badTauOLpfo0
Entries  3398
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– No overlay shows these additional taus
must be hadronic fragments

– Need to look at separation of tau and
external jet activity, could be the best way
to distinguish correct candidate

– τ matching can be slightly improved by
using visible gen τ decay products rather
than the gen τ
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unmatched τ – true µ case

badmumass
Entries  3975
Mean   0.6382
Std Dev    0.5523
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 eventsµ jet mass in true τunmatched 

–
Clear mass seperation above 1
GeV
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 eventsµ jet energy in true τunmatched 

–
More clear energy separation
than true τ case
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unmatched w/ overlay – true µ case

badmnnpfo
Entries  3975
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µ case also rejects most overlay,
where extra τs are coming from
the hadronic jets
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summary

TauFinder looks promising

need to try TauFinder on electron sample (In progress)

need good selection variables for multi-tau candidate events

need to explore/optimize tau finding variables e.g. cone-size
etc.
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