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e Part |I: Models
* Higgs sector of the Standard Model (SM)
* Higgs sector of the MSSM

* Part |I: Observables
* Precision Observables
e Standard Model Fit
e MSSM Fit
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Higgs Mechanism in the Standard Model

Standard particles e Mass term not possible
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> Higgs mechanism:

whose Ground state brakes
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) Interaction with scalar field,




Higgs mechanism in the Standard Model
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e Fermion masses
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Higgs Mechanism in the MSSM

Standard particles SUSY particles
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e Each SM particle gets MSSM partner with Spin £1/2

e 2 Higgs doublets H; and H»>




Higgs Mechanism in the MSSM

e MSSM Higgs Potential:

All possible Higgs self-interactions

V =miHH, +mjHiHg — €7 (m3,Hy Hy + hoc.)
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e Minimum: (H,) = (0> (Hy) = ("@ N

5 Higgs particles: h°, H?, H* K A°
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Higgs Mechanism in the MSSM

V =miH H, +mgH Hy — € (migHu: Hy + h.c.)
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 Free parameters: m?,m3, m3, — m 40, tan/3

e Other Higgs masses depend on these parameters !!!

e But from experiment (LEP) mpo > 114GeV > myz
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MSSM Higgs Boson Mass

e Loop Corrections to Higgs propagator
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e Which are the big corrections?
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MSSM Higgs Boson Mass
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\ [Heinemeyer et. al., 1998]

e 1-loop corrections
~ 40 GeV

> 2-loop corrections




Higgs: SM vs MSSM

SM

e 1 Higgs doublet
1 Higgs boson

e Higgs potential inserted by
hand

e Higgs boson mass:
free parameter

MSSM

2 Higgs doublets
5 Higgs bosons

Higgs potential appears
naturally

Lightest Higgs boson mass:

dependent parameter

Radiative corrections
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Precision Observables
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Blueband Plot
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e SM Parameters: {m¢, mz, a(mz)}, nno
e CMSSM Parameters: {My, M, /2, Ao, tanf, sign (p)}

e Fit probability
SM: 18 %
CMSSM: 20 %

e Preferred Higgs mass
’mho — 87—'_32 GeV

MSSM
%~ mio oM = 11011 GeV
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Miiges |GeV/ 02]
\ [arXiv:0707.3447v2]




Conclusions

e SM: Higgs boson mass — free parameter

e MSSM: lightest Higgs boson mass — dependent parameter

> Radiative corrections are important

e Precision observables

> SM: Higgs boson mass ~ 87 GeV preferred

> CMSSM: Higgs boson mass ~ 110 GeV preferred
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Blueband Plot with Higgs Mass Exclusion
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Parameters

Measurement

m,[GeV] 91.1875+0.0021 91.1874
,[GeV]  2.4952+0.0023  2.4959
ol [nb]  41.540+0.037  41.478

R, 20.767 £0.025  20.742
Ay 0.01714 +0.00095 0.01645
A(P.) 0.1465 £ 0.0032  0.1481
R, 0.21629 + 0.00066 0.21579
R, 0.1721 £0.0030  0.1723

e 0.0992+0.0016  0.1038
AL 0.0707 £0.0035  0.0742
A, 0.923 £ 0.020 0.935
A 0.670 + 0.027 0.668
A(SLD) 0.1513+£0.0021  0.1481

sin®0°F(Q,) 0.2324+0.0012  0.2314
m,, [GeV] 80.399+0.023  80.379
I, [GeVl  2.098 +0.048 2.092
m, [GeV] 173.1 £1.3 173.2
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