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Overview of the Calulation SPA numerial analysis SummaryDeays of Higgs bosons into sfermionsAll deay hannels
Deays of Higgs bosons h0,H0,A0,H± into all possiblesfermions inluding rossed hannelsh0,H0,A0

→ f̃ i f̃ j H± → f̃ i f̃ ,jf̃ i → (h0,H0,A0) f̃ j f̃ i → H± f̃ ,j
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Overview of the Calulation SPA numerial analysis SummaryDeays of Higgs bosons into sfermionsDiagrams and ontributionsEverything at one-loop inl. full QCD & EW orretions andgluon/photon radiation Vertex diagrams
Bremsstrahlung diagrams & Higgs-Vetor mixingHiggs deays into sfermions K. Kova°ík
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Overview of the Calulation SPA numerial analysis SummaryRenormalization ShemeImprovements - Af & mf runningThe ounterterm δAf �xed via the sfermion mixing matrixLarge δAf for large values of tanβ

δAf = δ

(mf µ{otβtanβ

})

− δmf +
12(δm2̃f1−δm2̃f2) sin 2θf̃

+
(m2̃f1−m2̃f2) os 2θf̃ δθf̃Use of Af & mf running neessaryADRf + δDRAf = AOSf + δOSAfHiggs deays into sfermions K. Kova°ík



Overview of the Calulation SPA numerial analysis SummaryRenormalization ShemeImprovements - Af & mf runningThe ounterterm δAf �xed via the sfermion mixing matrixLarge δAf for large values of tanβ

δAf = δ

(mf µ{otβtanβ

})

− δmf +
12(δm2̃f1−δm2̃f2) sin 2θf̃

+
(m2̃f1−m2̃f2) os 2θf̃ δθf̃Use of Af & mf running neessaryADRf + δDRAf = AOSf + δOSAfHiggs deays into sfermions K. Kova°ík



Overview of the Calulation SPA numerial analysis SummaryRenormalization ShemeImprovements - Af & mf runningThe ounterterm δAf �xed via the sfermion mixing matrixLarge δAf for large values of tanβ

δAf = δ

(mf µ{otβtanβ

})

− δmf +
12(δm2̃f1−δm2̃f2) sin 2θf̃

+
(m2̃f1−m2̃f2) os 2θf̃ δθf̃Use of Af & mf running neessaryADRf + δDRAf = AOSf + δOSAfHiggs deays into sfermions K. Kova°ík



Overview of the Calulation SPA numerial analysis SummarySPA ProjetNumerial analysis SPA CONVENTIONThe masses of the SUSY partiles and Higgs bosons are de�ned as pole masses.All SUSY Lagrangian parameters, mass parameters and ouplings, inludingtan β, are given in the DR sheme and de�ned at the sale M̃ = 1 TeV.Gaugino/higgsino and salar mass matries, rotation matries and theorresponding angles are de�ned in the DR sheme at M̃, exept for the Higgssystem in whih the mixing matrix is de�ned in the on-shell sheme, themomentum sale hosen as the light Higgs mass.The Standard Model input parameters of the gauge setor are hosen as GF , α,MZ and αMSs (MZ ). All lepton masses are de�ned on-shell. The t quark mass isde�ned on-shell; the b,  quark masses are introdued in MS at the sale of themasses themselves while taken at a renormalization sale of 2 GeV for the lightu, d , s quarks.Higgs deays into sfermions K. Kova°ík



Overview of the Calulation SPA numerial analysis SummarySPA ProjetNumerial analysisSPS1a' benhmark pointg ′ 0.36354 M1 103.01g 0.64804 M2 192.84gs 1.08412 M3 571.44Yτ 0.09958 Aτ −249.8Yt 0.88176 At −487.7Yb 0.13143 Ab −766.9
µ 362.35 tan β 10.0M2L1 3.7821 · 104 M2L3 3.7513 · 104M2E1 1.8399 · 104 M2E3 1.7773 · 104M2Q1 28.177 · 104 M2Q3 23.416 · 104M2U1 26.198 · 104 M2U3 16.734 · 104M2D1 25.972 · 104 M2D3 25.682 · 104M2H1 3.2864 · 104 M2H2 −11.804 · 104 0
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Overview of the Calulation SPA numerial analysis SummarySPA numerial analysisDRbar2OS & SPhenoTools used in numerial evaluation - SPheno & DRbar2OSIn MSSM beyond tree-level - parameters interdependentParameter plot implies varying a parameter →more parameters are atually variedCalulation in on-shell sheme (with Af and mf running) -transformation from SPA neessarySPA parameters varied and transformed for eah singleparameter pointSPheno - transforms SPA to pure DR parameter setDRbar2OS - transforms DR parameter set toon-shell input parametersHiggs deays into sfermions K. Kova°ík
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Overview of the Calulation SPA numerial analysis SummaryA0
→ b̃1b̃2SPS1a' parameter shift - mD3 → 150GeV mA0 → 1000GeV
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Overview of the Calulation SPA numerial analysis SummaryH+
→ t̃1b̃2SPS1a' parameter shift - mA0 → 1000GeV
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Overview of the Calulation SPA numerial analysis SummarySummaryAll Higgs deays into sfermions (or rossed-hannels)alulated to one-loopPure on-shell sheme not appropriate - Af , mf taken runningSPA analysis for deays possible for on-shell renormalizationsheme using SPheno & DRbar2OSOutlookInlusion of the result in a pakage alulating all Higgsdeay-hannels to one-loopHiggs deays into sfermions K. Kova°ík
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