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Soft SUSY breaking: gaugino / higgsino / scalar mass terms

trilinear couplings A : Yukawa gij → Aijgij [3rd gen]

XXXA’s affect: L/R mixing in sfermion mass matrices

XXXi Higgs H, A decays to LR sfermions

XXup sparticles : M2
LR = mu[Au − µ cotβ] Ximixing sensitive

XX AũLũR = mu[Au cotβ + µ] ,decays insensitive

XXdown sparticles: M2
LR = md[Ad − µ tan β] cimixing screened

XX Ad̃Ld̃R = md[Ad tan β + µ] idecays sensitive for large tan β 1



large tanβ ⇒ significant branching ratio to stau pairs ∼ m2
τ tan2 β :

A decays : Γ(A → τ̃Lτ̃R) =
GF m2

τ
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A : no diagonal stau decays by CP invariance

H decays : Γ(H → τ̃Lτ̃R) =
GF m2

τ
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for large tanβ

H : diagonal stau decays not enhanced

EXAMPLE SPS1a′ : M0 = 70 GeV, M1/2 = 250 GeV, A0 = −300 GeV,

tan β = 10 and sign µ = +

XXX 1.) A and H decay modes : b leading ; τ̃ at per-cent level

bkgd χ’s [per-cent level]: dominating τ, τ̃ decays

XXX 2.) AH production cross section :
√

s = 1 TeV and L = 1 ab−1

⇒ 2,000 events ↑ energy

BR12 ' 3% ⇒ 120 events 2



Particle Mass [GeV] Decay B Decay B

H0 431.1 τ−τ+ 0.075 χ̃0
1χ̃0

1 0.011

bb̄ 0.683 χ̃0
1χ̃0

2 0.040

τ̃
−
1 τ̃

+
1 0.014 χ̃0

2χ̃0
2 0.023

τ̃
∓
1 τ̃

±
2 0.031 χ̃

+
1 χ̃

−
1 0.056

τ̃
−
2 τ̃

+
2 0.003

A0 431.0 τ−τ+ 0.055 χ̃0
1χ̃0

1 0.011

bb̄ 0.505 χ̃0
1χ̃0

2 0.055

τ̃
∓
1 τ̃

±
2 0.035 χ̃0

2χ̃0
2 0.063

χ̃
+
1 χ̃

−
1 0.170

χ̃0
2 184.4 τ̃

±
1 τ∓ 0.564 ν̃τ ντ 0.155

χ̃
+
1 184.2 τ̃

+
1 ντ 0.519 ν̃τ τ+ 0.189

τ̃1 107.4 χ̃0
1τ− 1.000

τ̃2 195.3 χ̃0
1τ− 0.869 χ̃

−
1 ντ 0.086

ν̃τ 170.7 χ̃0
1ντ 1.000
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signature : e+e− → HA → bb̄ + X ⇐ Martyn 3

XXX signal : Xτ̃ τ̃ = τ̃1τ̃2 + τ̃1τ̃1 + τ̃2τ̃2 → τ+τ− + E/

XXX bkgd : Xnn = χ̃0
1χ̃

0
2 + χ̃0

2χ̃
0
2 → τ+τ− + E/

XXX bkgd : Xcc = χ̃+
1 χ̃−

1 → τ+τ− + E/

reference : e+e− → HA → bb̄ + bb̄ and bb̄ + τ+τ−

strategy : – reconstruct one Higgs boson as bb̄ resonance

– study recoil system for ττE/ and bb/ττ XXXX [overall eff ∼ 40%]

Selection criteria Constraint

1 two identified b jets

2 b jet energy 100 GeV < Eb < 400 GeV

3 bb invariant mass mH,A − 30 GeV < mbb < mH,A + 30 GeV

recoil mass against bb mH,A − 30 GeV < mrecoil < mH,A + 90 GeV

4 two oppositely charged τ candidates

5 visible τ energy 2.5 GeV < Eτ < 200 GeV

visible ττ energy Eττ < 250 GeV

6 missing energy 250 GeV < E/ < 550 GeV

7 acollinearity angle in Higgs rest frame ξ∗ττ > 10◦



XX (a) Higgs mbb in bbX (b) di-tau mττ in X = ττE/
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RESULTS

XXX B(bb τ̃ τ̃)
B(bb bb)

= Γ(A→τ̃1τ̃2)
Γ(A→bb)

+
Γ(H→τ̃iτ̃j)

Γ(H→bb)
B(bb τ̃ τ̃)
B(bb ττ)

= 1
2
〈Γ(A→τ̃1τ̃2)

Γ(A→ττ)
+

Γ(H→τ̃iτ̃j)

Γ(H→ττ)
〉
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FINAL EVALUATION

XXX – parabola slightly shifted due to µ cotβ term

and slightly distorted due to H → τ̃iτ̃i

XXX – 2 solutions : discriminate by measuring sin 2θτ

accuracy a few % vs 20% difference

XXX – ex/internal determination of tanβ ; external µ

RESULT : Aτ = −450 ± 50 GeV

X [equiv to indirect Fittino determination within MSSM X 6


