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SUSY cascades
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» Tau leptons will potentially play a central role in the discovery and
measurement of new physics — e.g. SUSY

> Decay cascades resulting in final states with soft taus
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Motivation: exploit tau substructure
J

e Current reconstruction algorithms (tauRec+tau1p3p) provide a very good
reconstruction efficiency over a wide pT-range
* Tau ~ narrow jet without substructure
> simple and effective first approximation
> ...still more information to be exploited?
 ATLAS is equipped with a high granularity calorimeter
> Topological clustering of calo cells aims to exploit this high granularity
> possibility to resolve energy depositions of individual particles
* Is it possible to resolve, identify and reconstruct the individual particles
inside the tau jet?

> j.e. reconstruct “objects” inside jet cone with explicit nx / 10 stamp
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TopoClustering: on a sunny day...
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TopoCIustermg on é rainy day..
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> high granularity in front layers may be washed
out by coarser granularity in back layers



Exbloiting shower pf'ofiles

A

» TopoCluster moments allow for the classification ofshoewers as
either eletromagnetic oder hadronic.

Agp

shower center

* Exploit shape differences:
> charged/ neutral cluster classification

> Elektron/Photoconversionclusters with

track match
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Energy flow: eflowRec

Single Pion Resolution

1B'

. Why energy flow? 16— (ATL-COM-PHYS-2007- 082) e

-
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> improved resolution @ low. pT 32 11_:'._ Tracker\A e
> enhanced ID-possibilities of individual particl § 1:: - Ea/lorimeter
 How does energy flow work? i% “ o
> (Track <> Cluster) Association = eflowObject < o o
200 300 200 500

> use track measurement at low-pT Pt (GeV) am n=0

> subtract expected energy deposit from cluster and check for compatibility

> avoid double counting energy in calorimeter and tracker
ID "n \ calo

______________ —1’ — -

« Athena package: eflowRec v subtraction
> developed and optmized with Etmiss |mprovéments in mind (ATL-COM-PHYS-2007-082)

> despite some short comings — currently begin studied in the context of Tau ID
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Discriminating decay modes |
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 ToolBox =Energy flow objects (w/ TopoClusters)

> is it now possible to reconstruct and ID individual particles in the tau jet?

» Consider 1-prong decay modes:
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Discriminating decay modes II
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Dlscrlmmatlng decay modes Il
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Dié‘criminating,decay modes IV

> calibration of neutral clusters

J
* First results:
> short of statistics...butdiscriminating
decay modes appears possible 3 ,, T, © O IMVA,
f': 22 | ] Signal =
* Without optimizing eflowRec: £ =2 Background -
3 .8 E Decays over p H
> Photoconversions / mismatch = g
> Cluster splitting 14 2— Decays over a1 ;
> Cluster.classification / particle ID :s §: / %
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Su"‘mmary | Outlook -
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 Energy Flow w/ Topological Clustering provide a promising window to
the substructure of the tau decay

> first results are encouraging

> further studies under less ideal conditions required
= QCD, SUSY,etc.

* The potential and limitations of eflowObjects are being studied:
> studies of optimal TopoCluster threshold settings

> applicability of current eflowRec packagein the context of tau ID

= working towards eflowRec objects tailored for tau ID

* With EFO + enhanced calorimetric information, a more “particle based”
approach to tau identification might be possible

 Draw on experiences from pattern recognition

R : : ,
Aprif\{lfxnmum Entropy A|g°'1¥tp'3a'ﬂ?lu%ﬁa"zi'e's"hma"”)

s%(l)xoc%ies underway using shower shapes ﬁé%%%%ﬁé%ﬁ%%im (S. Fleischmann) 12



