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T Workflow

Generation:

e 15,000 single T MCParticle Events written to LCIO file

Simulation:

e Simulated T~ MCParticle decays and interactions with MAIA
detector in GEANT4

Digitisation and Reconstruction:

e Decay products are reconstructed by ACTS and PandoraPFA
as particle flow objects (PFOs)
e Doesn’t reconstruct w°, reconstructed y act as
pseudo-z’
e TauFinder takes highest p_. charged track as seed, building
the signal and 1solation cones around it
e Any PFOs within the cone are associated to a T~ candidate
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Not simulating 1P3N or 3PIN decays

MC 1

Parameters

0<¢ <2x [rad]

10°<0<170°

20<p,<320
[GeV/c]

T MinV <2 GeV/c2

0 < Charged Tracks
Associated tot <4

Particles Associated
tor <10

T E_ <5GeV




Examining DefaultT Reconstruction
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3-Prong Reconstruction Efficiencies vs P,
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Confusion Matrix View

e 1-prongs are confused often:

. . . 1PON
e m:confusion with e oruisa

significant factor

e Low p, vlead to 1-prong + z°s g 1P+ s
confusion §
(]

e 1-prong + 7's have the best “—
|._

classification rate

® . reconstruction acts as an upper limit
Other

Tau Decay Mode Classification

0.1

0.14 0.00017

Cyrus Kianian 10/31/2025

1PON

1P + Ns 3PON Not Matched
Reconstructed Decay Mode

0.7

0.6

- 0.2

0.1

0.0



Conclusions and Next Steps

> Shrinking cone boosts low p_7 efficiency

o Particularly useful for the 3-prongs (original target)
o Also benefits the 1P + N

> For now, having y act as a pseudo-z° works
o Future studies planned

> BIB overlay has begun:
o Fine-tune the shrinking cone definition

o Potentially update the pseudo-s° criteria
o Adjust other TauFinder selection cuts
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Backups: 1-Prong + N distributions
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1P + N Reconstruction Efficiencies vs ¢
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1P + N Reconstruction Efficiencies vs 6
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3-Prong distributions
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3-Prong Reconstruction Efficiencies vs ¢
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3-Prong Reconstruction Efficiencies vs 6
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1- Prong Distributions
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1-Prong Reconstruction Efficiencies vs P,
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1-Prong Reconstruction Efficiencies vs 6

B -~ Pion Reco
- MAIA Detector Concept — fh'i"kigg.lcéne
—— & —— Loose Criteria
1 | Simulated v Gun (no BIB) ®— Default Reco
0.8—
0.6—
0.4— _l_
+
o B 1 l 1 1 1 1 l 1 1 1 l 1 L 1 L l L 1 L 1 l 1 1 1 1 l 1
0 0.5 1 1.5 2 25 3
True Visible 7 6 [rad]
1-Prong Reconstruction Efficiencies vs ¢
1.2 B - Pion Reco
- MAIA Detector Concept e fh""kigg_tcéne
— < ——— Loose Criteria
1 Simulated © Gun (no BIB) 8—:: Defariit Foco
i
| e, 55 i
0.8 ‘l = i S

0.6

0.4

0.2

°°

¥, "”ﬁ

_lllllllllllll_l+l_}:€l+_llll

ssena

0.5 1

25 3
True Visible 7 ¢ [rad]

1



Example of different static cones

|
3-Prong Reconstruction Efficiencies vs p
Plot made by Moses : 4B "
lllustrates for the 3-prongs:  Simuiotod € Evorts Gsrainen
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- Increasing the signal cone leads to a
drop in efficiency at high ptranges  °

- Drop in efficiency is due to failing
the number of associated particles
criteria 0.4]
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