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— Can it be the only process to be observed?
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1

Introduction and motivation

Supersymmetry is attractive for Models beyond Standard Model.

New supersymmetric particles have to be found at colliders.

ILC: Lightest states can be studied first.

Discovery at colliders (MSSM with R-parity conservation)
indirect: missing energy due to a stable LSP
direct: pairs of neutralinos, charginos, sleptons (ILC)



2 Radiative production of neutralinos

et +e” =X+ x5+~
Proceeds via selectron ey, p and Z boson exchange
Signal: High energetic photon v and missing energy

et % et %)

This is the lightest SUSY state to be produced!!!



Signal and Background

Signal: et +e= — 9+ %9+~
Background

SM: et +e~ v +b++
MSSM: et 4+ e~ — o+ 0* 4+~

N N
Significance: S = S should be larger than 1

Signal to background ratio: %—g (should be larger than 1%)

cross section o: N = Lo
Luminosity at LEP: £~ 100 pb~1
at ILC: £ ~ 500 fb—1



Radiative neutralino production at LEP II: et e™ — {9 %07

le+02e——

Mg, ,, = 200 GeV 1e+0L:
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LEP II: \/s = 200 GeV, 1e02
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Significance:




3 Radiative neutralino production at the ILC

e Radiative neutralino production cannot be measured at LEP.

e However, good prospects for the ILCI!!

— high luminosity: £ = 500 fb—1
— polarized beams: P, =80% and P, = 60%



Beam polarization dependence
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Vs = 500 GeV, for SPS 1a scenario:
u = 352 GeV, M>, =193 GeV, tanpg = 10, mg = 100 GeV



Significance § for SPS 1a

Ng .

S NS and N=LXo
- (o)

= S = OJB\/Z

signal: o(ete™ — x9%%v) = 70 fb

BG: og(ete™ — viry) =330 fb

. N
= S =80 andN—lf3

1
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T hese results should motivate detailed Monte Carlo studies!



Dependence on p and Mo

M, [GeV] o(eTe™ — x§xPv) in fb M, [Gev] | Significance S

500 | 500 ¢

400 | 400 |

300 | 300 - |/

200 | 200 ¢

100 |, ‘ ‘ ‘ ‘ 5
100 200 300 400 500 600

p [GeV]
Vs =500 GeV, £ =500 fb~1; (P,,P4)=(0.8,-0.6)

100 |

kinematical limits: ete™ — $9%9(dashed); ete™ — X7 X7 (dot-dashed)



Dependence on ep-mass for different beam polarizations
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dotted: (P,-,P,+) = (0,0); dot-dashed: (0.8,0); solid: (0.8,—-0.6)



4 Summary and conclusions eTe™ — $9%9y

o X%} is the lightest SUSY state to be produced
e Cannot be observed at LEP
e Polarized beams enhance signhal and reduce background

e IL C: Significance up to 100, signal/background up to 1/5 possible
(without polarization: S = 10, signal/background = 1/200)

e Positron beam polarisation needed in those parameter regions,
where neutralinos, charginos and sleptons are too heavy to be
pair-produced
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