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Higgs mechanism: The SM missing partHiggs mechanism: The SM missing part

 Introduce a spin-0 boson with a potentialIntroduce a spin-0 boson with a potential

 Generates mass for gauge bosons and fermionsGenerates mass for gauge bosons and fermions

              Gauge bosons: Covariant derivativeGauge bosons: Covariant derivative

              Fermions: Yukawa couplingsFermions: Yukawa couplings
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Another option: Stueckelberg mechanismAnother option: Stueckelberg mechanism

 Abelian vector boson and an axionic scalar fieldAbelian vector boson and an axionic scalar field

 Gauge transformationsGauge transformations
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2 Higgs doublets2 Higgs doublets
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Extra U(1)sExtra U(1)s

 BSM: SupersymmetryBSM: Supersymmetry

 Particle physics modelsParticle physics models

 New mixing for neutral gauge bosons:                          New mixing for neutral gauge bosons:                          

                                                                                                                                                                                            Small mixingSmall mixing
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Superstring theory: basic ideaSuperstring theory: basic idea

 Really fundamental objects are one-Really fundamental objects are one-
dimensional (strings)dimensional (strings)

 In low energies string looks like a In low energies string looks like a 
point-like particlepoint-like particle

 All known particles are different All known particles are different 
oscillatory modes of the stringoscillatory modes of the string
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Εxtended objects: ΒranesΕxtended objects: Βranes

 String theory does not contain strings onlyString theory does not contain strings only
 Normally, open strings satisfy Neumann Normally, open strings satisfy Neumann 

boundary conditionsboundary conditions
 End points move at speed of lightEnd points move at speed of light
 Dirichlet boundary conditions also make senseDirichlet boundary conditions also make sense

 End points are stuck on a hypersurfaceEnd points are stuck on a hypersurface
 This hyperurface is interpreted as a heavy solitonic This hyperurface is interpreted as a heavy solitonic 

object, a D-braneobject, a D-brane
 Brane-world idea : We are confined on such an objectBrane-world idea : We are confined on such an object
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SM embedding in string theorySM embedding in string theory

 Several stucks ofSeveral stucks of

D-branes, extra U(1)sD-branes, extra U(1)s

 Gauge bosons: SameGauge bosons: Same

stuckstuck

 Fermions: DifferentFermions: Different

stucksstucks

 Two Higgs doublets (at least)Two Higgs doublets (at least)
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Model in our workModel in our work





 Fermions andFermions and                      neutral   underneutral   under

                  charged  (                      )    under charged  (                      )    under 

 Symmetry breaking: V=O ESymmetry breaking: V=O E

V=(W3,B,C)  &  E=(Z´,Z, A)V=(W3,B,C)  &  E=(Z´,Z, A)
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Higgs potential & EWSBHiggs potential & EWSB
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Higgs self-interactionsHiggs self-interactions
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2 body decays (for Z´)2 body decays (for Z´)
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              Z´ boson searchesZ´ boson searches
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Z´ into fermionsZ´ into fermions
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Z´ into inert Higgs bosonsZ´ into inert Higgs bosons
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Numerical results INumerical results I
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Numerical results IINumerical results II
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Numerical results IIINumerical results III



G. Panotopoulos 20HEP seminar, Heraklion 2011

Numerical results IVNumerical results IV
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Numerical results VNumerical results V
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Numerical results VINumerical results VI
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ConclusionsConclusions

 Extra U(1)s, extended Higgs sector and Stueckelberg mechanism: physics Extra U(1)s, extended Higgs sector and Stueckelberg mechanism: physics 
BSMBSM

 Brane intersection  in string theory: Contain all the ingredientsBrane intersection  in string theory: Contain all the ingredients

 Model discussed here: Z´ boson light as a sharp resonanceModel discussed here: Z´ boson light as a sharp resonance

 BR ratios and ratios of partial            different compared to other modelsBR ratios and ratios of partial            different compared to other models

 Charged Higgs with 2 decay channels (BR=0.5)Charged Higgs with 2 decay channels (BR=0.5)

 Further work: Further work: Phenomenology of the Higgs sectorPhenomenology of the Higgs sector
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