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Intr oduction

� Low scale super symmetr y gold plated candidate for new physics� � hierar chy problem solved� � clear path to grand unification� � Planck scale models naturall y are susper symmetric

Excellent chance to see SUSY par tner s at early (500 GeV) stage of LC project

”naturalness” experimental hints, e.g. ��� 	 
���
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Super symmetr y - LC program

� Precision measurement of the proper ties of the

accessib le par t of spectrum:�
Sleptons�
Gauginos�
Scalar top quarks�
SUSY nature of Higgs(es)� Ensure sensitivity in various SSB scenarios (mSUGRA,GMBS,AMSB)�
lif etime , kinks, long-lived par tic les, non-pointing photons� Finall y: what’ s going on at the GUT scale?�
SUSY-RGE’s tell the truth!
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Experimental Aspects

� Beam Polarisation: ( � G. Moor tgat-Pic k)

– contr ol large WW backgr ound

– distentangle states� mass measurement from spectra

– excellent trac king/calorimeter resolution� threshold scans

– contr ol beam energy/spread, beamstrahlung� Missing energy signals

– hermeticity down to low angles� lif etime:

– charged secondaries: secondar y ver tices, energy loss measurement

– neutral secondaries: highl y gran ular calorimeter as ’photon ver tex detector’
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Sleptons

Masses of ���� � and �� from kinematic edges:

Masses from

threshold scan

(10 fb � �
/point):

slepton m � m ������� � m � ��!"�
GeV GeV GeV#$&% 132.0 0.3 0.09#$&' 176.0 0.3 0.4#(*) 160.6 0.2 0.8#+*% 132.0 0.2 0.05#+ ' 176.0 0.3 0.18#(-, 160.6 0.2 0.07#.0/ 131.0 0.6#.21 177.0 0.6#(*3 160.6 0.6

e.g. 4657498 � :;=< :;=<� ; 5 ; 8 :>@? A :>=? A
large rates

tin y backgr ound (mainl y SUSY)
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Gauginos - Mass

Charginos:

e.g. 4657498 � :> 5 A :> 8A� BDC 4FE0G � :>=? A :>@? A

Neutralinos:

e.g. 4 5 4 8 � :>=?H :>=?H� BJI � :>=? AK:>=?A
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Gauginos - Mass Scan

or from

threshold scan:

:> 5 A :> 8A :> ? HL:> ? H
gaugino m � m � � m �

GeV GeV GeV#MON/ 127.7 0.2 0.04#M N1 345.8 0.25#M6P / 71.9 0.1 0.05#M6P1 130.3 0.3 0.07#M P Q 319.8 0.30#M6PR 348.2 0.52
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Chargino - Proper ties

Disentangle Wino/Hig gsino admixture of Charginos:S
2 mixing angles T < , T UV W X YZ [ 1 \ ]O^ _ `ba�ced\ ]9^ _ cgfihjd $ kl

; , m H
and (moderate) n�o6p q can be uniquel y determined with polarisation:
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Neutralino - Proper ties

Neutralino system depends also on m A
(in addition to m H

, ; , n�o6p q )

Exploit spin correlation in two lepton final state from4657498 � :> ? Hz:> ? A � I 5 I 8 :> ? AK:> ? A
beam polarisation essential!
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Scalar Top

Large mixing of
:E < and

:EªU S
large mass splitting possib le4 5 4 8 � :E A :E A with

:E A � :> ? A*« and
:E A � :> 5 A­¬

studied.

LR-asymmetr y provides

Mass and mixing angle:

Precision measurements of EW obser vables

yield ^ ®��¯ or provide consistenc y check:
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CP Violation

SUSY mass parameter s may be comple x
S

CP-violationg phases:² ³ ´µ² ´�¶D·¹¸�º¼» m ½ ³ ´ m ½ ´�¶D·¾¸À¿
Phases affect various obser vables: Á Â&ÃÄ=Å½ ÃÄ@ÅÆÈÇ , BR( ÃÄ=ÅÆ É ÃÄ@Å ½ ¶6Ê7¶9Ë ), Ì ÍÎ P ¿ etc.É extract size and phases from simultaneous fit:
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Special Signatures: GMSB

Various SUSY breaking scenarios (may) have diff erent experimental signatures

Gauge mediated SUSY breaking (GMSB) with ÃÄ Å ½ NLSP typicall y leads to

delayed ÃÄ=Å ½ É ÃÏ Ð
decays with displaced photonsS

demanding signature for calorimetr y!

Inclusive GMSB Signal at the Linear Collider
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Special Signatures: AMSB

In Anomal y Mediated SUSY Breaking (AMSB) typicall y:Ü m ³ Ì ÍÎDN¿ Ý Ì ÍÎ P ¿ very smallS
various signatures and methods:
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Fit: 0.205 ± 0.002 GeV

∆M = 0.4 GeV

Fit: 0.406 ± 0.003 GeV

Example:

Measure ã ä with high accurac y

using åçæ spectrum
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R-Paritiy violation

R–Parity violation may provide spectacular signatures!
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Extrapolation to High Scales

What can be learned from the measured parameter s?

Bottom up approach: C G. Blair

Reconstruct the mass parameter s at the EW scale (with errors)

Evolve those parameter s to high scale thr ough RGE’s

mSUGRA GMSB

High Precision provides inf ormation about energy scales

far beyond D of the machine .
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Summar y

E Accessib le par t of SUSY spectrum (slep-

tons,gauginos,stop) can be studied in great detail

E All masses precisel y measurab le (o(50 - 600) MeV)

E Fundamental SUSY parameter s can be extracted with high

precision

E Sensitivity in all studied non-standar d SUSY scenarios (in-

cluding phases)

E Extrapolation to high scales to learn about SUSY breaking

/ unification is possib le
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