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SUSY Working Group:
Summary Report

Jan Kalinowski, Warsaw University

Two SUSY sessions:

Ian Jack 3-loop RGE and SPS benchmarks

Dominik Stöckinger Renormalization of the MSSM

Stefan Hesselbach T-odd asymmetries in χ̃±/χ̃0 production and decay

J.A. Aguilar-Saavedra Can CP-violation be observed in χ̃0 production and decay?

Diego Restrepo Sneutrino production and decay in e+e−

Albert Villanova del Moral Invisible Higgs decays in spontaneously broken Rp

Lali Rurua Lepton flavour violation and perspectives for TESLA

Hanna Nowak Scalar top studies

Gudrid Moortgat-Pick Distinguishing between MSSM and NMSSM via combined

LHC/LC analyses
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and sessions with other WG

SUSY/γγ Physics/Generators

mmm

Wilfried sa Silva 2l+2q production in 2γ collisions

Markus Roth Lowest-order prediction for γγ → 4f(+γ)

Alexander Oh eγ → ẽχ̃0

Huber Nieto-Chaupis SUSY branching ratios at the photon collider

Jan Kalinowski Signals of H/A mixing in CP-violating SUSY at the PLC

SUSY/Cosmology

mmm

Wim de Boer Evidence for WIMP DM

Genevieve Belanger Impact of collider data on uncertainties in relic densities

Francois Richard Alternate SUSY approaches to dark matter

SUSY/Generators

mmm
Peter Skands SUSY Les Houches Accord

all SLHA / SPA / Tools discussion

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 3

Peter Zerwas: The SPA – well-defined platform for ex+th SUSY analyses
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Ian Jack
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Precise measurement of SUSY observables

f̃ , χ̃±

σ, mf̃ , mχ̃

t̃

h

Mh

b̃

W, Z

∆ρ

µ̃

χ̃0

γ

g − 2

↔ determination of SUSY parameters tanβ, µ, θt̃, Ab,. . .

SUSY parameters in L ←→ Observables → SPA project,

talk by P. Zerwas

SUSY parameters are
• not directly observable

• not a priori unambiguously defined

Dominik Stöckinger, Renormalization scheme of the MSSM
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Problem 1: QCD vs EW corrections

QCD: large corrections

• scheme should not give rise to artificially large corrections

EW: spontaneous symmetry breaking

• many schemes are gauge dependent

→ Conflict

Dominik Stöckinger, Renormalization scheme of the MSSM
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Problem 2: On-shell scheme for masses

m2 = pole of propagator, δm2 = Σ(p2 = m2)

→ Gauge independent

SM: all masses independent ⇒ on-shell scheme possible

MSSM: Mass relations , mb̃1
= f(mt̃1

, mt̃2
, mb̃2

), Mh, m
χ0
2,3,4

= f(. . .)

⇒ on-shell scheme only for 3 out of 4 masses possible

⇒ on-shell scheme not possible for all masses

⇒ unsymmetric selection necessary

but remain good alternatives since gauge independent and physically

motivated

Dominik Stöckinger, Renormalization scheme of the MSSM
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Problem 3: Definition of “difficult parameters”
tanβ, Ab, mixing angles θt̃, θb̃, . . .

Many different definitions in literature, e.g.

δθt̃ =
Σ12(m1) + Σ12(m2)

2(m2
1 −m2

2)
, DR : δθfin

t̃ = 0, δ tanβ ∝
ΣA0Z(M2

A)

cos2 β

⇒ no direct relation to physical quantity

These and many other schemes: gauge dependent for EW corrections

Dominik Stöckinger, Renormalization scheme of the MSSM
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Renormalization scheme: Properties

SM parameters e, MW,Z, mf , αs: as in the SM

Higgs parameters tanβ: DR

MA: on-shell

Tadpoles: T + δt = 0

Sfermion/Cha/Neu µ, soft parameters : DR scheme

(M1,2,3, MQ,U,D,L,E, Af)

• uniform, implicit definition of susy masses / mixing angles

• gauge independent even for EW corrections (except tanβ)

• easy to use, numerically o.k.

Dominik Stöckinger, Renormalization scheme of the MSSM

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 15

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 16

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 17

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 18

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 19

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 20

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 21

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 22

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 23

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 24

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 25

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 26

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 27

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 28

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 29

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 30

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 31

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 32

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 33

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 34

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 35

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 36

J. Kalinowski – SUSY WG Summary Report ECFA Workshop, Durham ’04



mmm 37

DESY, FLC

Neutrinos vs Lepton Flavour Violation Decays

to be Probed at TESLA

To Gain Insight into the Theoretical Problems of ν Nature:
1. Double Beta Neutrinoless Decay;

2. Massive ν Oscillations: Solar and Atmospheric ν’s;

3. Possible Theoretical Interpretations;

4. Dark Matter Candidates: ν’s and χ̃1
0;

5. νL flips due to magnetic moment into νR;

6. Lepton Flavour Violation Decays in the Charge Lepton Sector;

7. Preliminary: SUSY LFV Signatures Expected at Tesla;

8. Preliminary: A Model Parameter Space to be Probed at Tesla.

9. Aims and preliminary outlines.

September 2, 2004 Lali Rurua, Durham LC Workshop 1
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DESY, FLC

SUSY LFV `, χ̃0

i and χ̃±

j decays and Signatures

The Decays:

1. e+e− → ẽµ̃

2. e+e− → τ̃ µ̃

3. e+e− → ẽτ̃

4. ˜̀i
L,R → `jγ

5. ˜̀i
L,R → `iχ̃

0
1

6. χ̃2 → τ̃µ

7. τ̃ → µγ

September 2, 2004 Lali Rurua, Durham LC Workshop 22
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