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I have demostrated the capacity of TESLA to measure SUSY
particles with very high precision at 0.5 TeV

Smuon mass error: 0.15(0.001) GeV
Neutralino : 0.09(0.0009) GeV
(H.U.Martyn Smuon: 0.18 GeV, Neutral 0.18 GeV)
Signal: efficiency of 67% and purity: 92%
The result achieved shows us that SUSY properties could be
measured with very good accuracy
Polarization improves the signal
Radiative effects are important

\_...\l—l\-(l

Next study: yy — [, i,



H mj._nw\ +:m_u1oacn+_.ozo$m3:ozmo+
TESL

Goal : mass measurement

Simulation is based in mSUGRA (SPS1)
with free parameters of model
tan(B)=10, m,,,=250,my=100,A,=-100 and
sig(u)>0

Center of mass energy = 500 GeV,
accesible at TESLA

Polarization is included:

e =+0.8,e*=-0.6

Beamstrahlung effect is included CIRCE
(T. Ohl)

ISR and FSR as inherent effect is also
included

Signal: o = 124 fb, Luminosity = 400 fb,
N events = 49600

I use Pythia 6.2 (T. Sjostrand) as
generator

The detector is simulated with a fast
simulation
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Process o*Br(fb)
etre—> 7 > U W 1032
ete > Z = TT— WU VWY 31
ete > ZZ — T'T VW — U VVVVVY 6.0
ete > L —> NWUW vy 5.9
ere” - YY" S utu ete 6991
ete — YY" = T'T ete” > Uty ete vy 215
ete > WW- = 7T Vv — U U” VWYYV 0.28
et > WW - uu v 9.39
ere > WW- = 7' vv — U W vy 1.62

SIGNAL 6 = 124 fb



ISV backurous

I take account processes of the forme*e- —u* u £
Processes ceBr(fb)
e'e” 5P SN W 0.22
ere” — 77" IVM_MNM T - \NMNM vvvvuu 023
ete 57T SN TT > LA vwvvu v 3.72
et »75E Shh Tt — LAvwvvu v 006
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Events (Log Scale)
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2 < number of energy flow objects < 6

number of charged particles = 2

reject particles with e* e in the final state ( yy veto )

5 GeV < muon energy (both charges) < 130 GeV

0.3 rad. < collinearity < 3.1 rad.

coplanarity < 3.05 Rad.

> muon energy > 0.56 visible energy

27 GeV < visible energy < 250 GeV

¥ transversal momentum > 15 GeV

trans. Mom u- + Trans. Mom u+ > 0.7 ( Total Momentum )

Use of forward detector permits us to lower the cut on P,
momentum ( canonical cut estimate ~ 30 GeV )
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Polynomial function is employed
Contamination at low momentum
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1500 —

1000 —

X'/ndf 2001 / 25

Pl 1025. £ 0.000
P2 -3.153 & 0.000
P3 1253 + 0.2387E-01
P4 1.889 + 0.000
P5 -0.2391E-02 + 0.000
P6 -0.2764E-04 + 0.000
P7 0.4585E-08 + 0.000
P8 -0.4600E-09 + 0.000
P9 -0.4893E-11 + 0.000
150

Lepton Energy (GeV)

1000 —

¥/ndf 3075 / 29

Pl 6723 + 0.000
P2 2.948 + 0.000
P3 1204+  0.4882E-01
P4 2521+ 0.000
P5 -0.4186E-02 + 0.000
P6 -0.1603E-04 + 0.000
P7 0.1599E-06 + 0.000
P8 -0.4761E-09 + 0.000
P9 -0.7085E-11 + 0.000
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Fitfunction: FIT = Stepfunction x Poly + Background
Different values of end points for different binning

Many fits with reasonable chi?
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PA v Smuon . Bins Smuon | Error | Neutr Error
oy - Neutralino —

80 14563 | 0.174 |99.73 | 0.112

.20
18 90 146.10 | 0.113 | 99.77 | 0.074
.16 100 146.73 | 0.130 |100.39 |0.084
.14 110 14726 |0.177 |100.73 | 0.111
&
10 Average on fit:

08 Smuon mass = 146.25 +0.15
i Neutralino mass = 99.98 +0.09
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