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Goal of my analysisGoal of my analysis

�� Optimisation of Optimisation of ee++ee——DetectorDetector
� Analysis exists in fast simulation (SIMDET)

(Based on the TESLA detector)

TASKTASK: : thethe analysisanalysis in in fullfull simulationsimulation ↔↔ moremore detectordetector detailsdetails

In In viewview of: of: detectordetector optimisationoptimisation

�� DarkDark Matter Matter candidatecandidate: : χχ00
11

From astrophysics: Dark Matter relic density is ≈ 20-30%

Can be determinated by co-annihilation in SUSY scenarios with
a neutralino-LSP
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SUSYSUSY--ScenarioScenario SPS 1a´SPS 1a´
DarkDark MatterMatter

�� lightestlightest superparticlesuperparticle (LSP) (LSP) 
mmneutralinoneutralino= 125.2 GeV= 125.2 GeV

�� nextnext--toto--lightest superparticlelightest superparticle (NLSP) (NLSP) 
mmstaustau= 133.2 GeV = 133.2 GeV 

�� ∆∆m≈ 8 GeVm≈ 8 GeV

LSP→natural candidate for cold dark matter

CoCo--AnnihilationAnnihilation depends on ∆∆mm(stau(stau--neutralinoneutralino) ) 

=>=>DM relic density can be determinedDM relic density can be determined
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StauStau--StauStau--ProductionProduction

e+
L
e−

R
→ → τ+ χ0

1
τ−χ0

1

For the identification and reconstruction of τ pairs:

The measurement of energy spectra:
hadronic decay modes:

τ → πντ (11.1%)
τ → ρντ→ π±π0ντ (25.4%) 
τ → 3πντ→ π±π+π−ντ + π±π0π0ντ(19.4%).
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The leptonic 3-body decays:
τ → eνeντ
τ → µνµντ

•Small percentage ( compared to hadronic decay)
•The decay cannot be reconstructed due two 
neutrinos per tau-decay. 
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Background: Background: WWWW--ProductionProduction

The SM contribution from WW
production is nonsignificantnonsignificant
due to the beam polarisation. 

Beam polarisations:Beam polarisations:

� Pe− = +0.8 for right-handed electrons

� Pe+ = −0.6 for left-handed positrons
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Background: Background: γγγγ--ProcessProcess (1)(1)

An effective reduction of γγ:

An efficient veto of the spectator
electrons/positrons down to very small 
scattering angles is important.

→ optimisation of the forward 
detector instrumentation is required
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eventsevents selectionselection (1)(1)

�� veto of any electromagneticveto of any electromagnetic energy (e or γ) above 5 GeV in the forward energy (e or γ) above 5 GeV in the forward 
region θ < 125 mradregion θ < 125 mrad

→ suppression of four fermion production
via two-photon (γγ) processes

�� two τ candidates withintwo τ candidates within the polar angle −0.75 < cos θthe polar angle −0.75 < cos θττ < 0.75< 0.75
→ suppression of WW- production

�� invariant mass of τ jet minvariant mass of τ jet mττ < 2 GeV< 2 GeV
�� TauTau energy 2 < Eenergy 2 < Eττ < 25 GeV< 25 GeV

→ to distinguish "hadronic" tau-jets from 
normal hadronic jets (originating from 
quarks/gluons)
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eventsevents selectionselection (2)(2)

�� acoplanarity angle acoplanarity angle ∆∆ φφττττ < 160< 160°   °   

→→ suppressionsuppression of of ee++ee--→→ττ++ττ-- processesprocesses

→→ suppressionsuppression of of WWWW--productionproduction

�� missing momentummissing momentum vector cos θvector cos θpmisspmiss < 0.8 < 0.8 

�� transverse momentum of ditransverse momentum of di--tau system 3 < ptau system 3 < pττττ < 25 GeV < 25 GeV 

→→ suppressionsuppression of  of  үүүү--BackgroundBackground

�� combined cut oncombined cut on ΣΣpppτ, Tpτ, T and and ∆∆φφττττ

→→ mostmost effectiveeffective way to way to suppresssuppress thethe үүүү--Background (!)Background (!)
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Background: Background: γγγγ--ProcessProcess (2)(2)

combined cut oncombined cut on ΣΣppττ
┴┴ , T, T and and ∆∆φφττττ

∆∆φφττττ =>  angle =>  angle betweenbetween twotwo taustaus in a in a 
pplane perpendicular to the
beam

ΣΣppττ
┴┴ , T, T => => sumsum of of thethe momentumprojectionsmomentumprojections

ontoonto thethe thrustthrust axisaxis
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γγγγ backgroundbackground (3)(3)
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Correlations of Ppτ,Twrt thrust axis T versus acoplanarity angle φττ in a 
planeperpendicular to the beams for e+e−→ → τ+ χ0

1 τ− χ0
1 (left) and e+

Le−
R → 

e+e−τ+ τ−(right). The curves indicate the separation between SUSY and γγ 
processes. 
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WorkWork scheduleschedule

�� Analysis in Analysis in MarlinRecoMarlinReco::

�� ReplacementReplacement: SIMDET → Mokka: SIMDET → Mokka

•1 or 3 tracks
•Narrow collimated jets

•Eτ , PFA, 2 GeV< Eτ<25 GeV
•acoplanarity angle ∆ φττ < 160°
•Background reduction

1. Tau identification and reconstruction:

2. Analysis of simulated MC-data:


