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Introduction

* MSSM. mSUGRA. SPS1a. 500GeV
* Right handed smuon production

o o s + o —~0~0
€ €p — URUR — L[t X1X]

* Backgrounds:

» Standard Model: W*W-->I*vlv (81fb), Z°Z°->I*lvv (57fb)
» SUSY: ~x.°~X,° (20fb), ~x.*~x, (12fb)...
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Introduction (cont.)

* we expect:
: “Pq.* . r;‘«&'_ﬂ..u.
» flat energy spectrum ol |t S
» high signal/backgrounds ratio _| .
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\/_ ¢ lepton energy E, [GeV]
M= grE, VE B Hans-Ulrich Martyn, LC-PHSM-2003-07
E +E, sgrt(s) = 400 GeV
mg = m; 1 — \/E/Q
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Events Generation

* PYTHIA 6.410 + ISAJET 7.75
 Beam polarization: P(e")=80%, P(e*)=-60%
* |nitial state beamstrahlung radiation: CIRCE

* Luminosity: 100 fb.

* Typical values(mSUGRA SPS1a):

» 0 =135 fb.
» m(~mu_) = 142.52 GeV

» m(~chi.?) =97.36 GeV
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Simulation and Reconstruction

 Simulation was done with Mokka LDC1

* Reconstruction was done
with Marlin&MarlinReco

<processor name="MyMaterialDB"/=
<processor name="MyTPCDigiProcessor" /=
<processor name="MyCurlKillerProcessor"/=
<processor name="MyVTXDigiProcessor"/=
<processor name="MyFTDDigiProcessor"/=
<processor name="MySiliconTracking"/=
<processor name="MyTrackCheater"/=
<processor name="MyLEPTrackingProcessor"/=
<processor name="MyFullLDCTracking"/=
<processor name="MyMokkaCaloDigi"/=
<processor name="MyTrackwiseClustering"/=
<processor name="MyWolf"/=

<processor name="MyPFOID"/=

 Particle information are stored in root file.
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Energy Spectrum after
Reconstruction (before cut)
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Analysis

e Safe cuts:

» Select events with only 2 muons and at most 3 charged particles.
» Reject soft muons.
» Angular separation of two muons.

» Reject missing momentum in forward/backward region from particles lost
in the beam pipe.

e Unsafe cuts(depends on the mass of smuons and neutralinos):
» Missing Energy (Suppress backgrounds from W pairs)

» Recoil Mass (Suppress backgrounds from Z pairs)
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Spectrum After Cuts

| Energy spectrum of Muons | Energy spectrum of Muons
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Number of muons from different process:

Singal Wpairs Zpairs Neutrilinos Charginos
Before Cut 24411 = 2712 2161 696 343
After Cut = 20364 418 140 253 42
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Endpoint Energy

e End point energy is got by fitting the edge of the spectrum.

¢ High statistic data(900fb") is used to get some of the the fitting
parameters. (Caution: Background is not considered now.)
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Calibration

e End point energy is smeared by
the resolution => It's necessary
for calibration.

» High statistic events of smuon
pairs with different mass.

» Same cuts are applied.

» Using the same shape of
function to fit the edge.

» Relation before predicted
value and measured value.
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Results

| Calibration of Lower Edge Energy | | Calibration of Upper Edge Energy |
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Summary & Outlook

e Production of right handed scalar muons in ILC was
studied with existing tools.

e Cuts are efficient to suppress SM backgrounds.
e Calibration based on signal is done.

e Preliminary result about the masses of smuon and
neutrilino base on signal is given.

e To do:
» Take backgrounds into account.

» More aggressive cut?
» Other properties of scalar muons.
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Backup Slides: Study of Cut(1)
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Backup Slides: Study of Cut(2)
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Backup Slides: Study of Cut(3)

| Missing Energy | | Missing Energy |
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Backup Slides: Study of Cut(4)
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Backup Slides: Calibration(1)
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Backup Slides: Calibration(2)
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Backup Slides: Calibration(3)
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Backup Slides: Calibration(4)
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