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Higgs mechanism: The SM missing part

B Introduce a spin-0 boson with a potential

B Generates mass for gauge bosons and fermions
Gauge bosons: Covariant derivative

Fermions: Yukawa couplings
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Another option: Stueckelberg mechanism

G. Panotopoulos HEP seminar, Heraklion 2011



2 Higgs doublets
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Yukawas are not simultaneously diagonalizable
| Higgs mediate FCNC
Py — Dy, &g — —Dy

G. Panotopoulos HEP seminar, Heraklion 2011 5

M,




Extra U(1)s

Anomaly cancellation

A, = W3Hsiné,, + B* cos 6

Z, = W3* cos @, — B*sin 8, + eC*

—3
Z! = C* — ¢ (W3 cosf,, — B'siné,)

Small mixing
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Superstring theory: basic idea
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Extended objects: Branes
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SM embedding in string theory
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Model in our work

_ SUBB) x S2)xU(l)y x U(1)x

1 1
ﬁSt — —ZCMVOMV — 5(8MO' -+ MlCM —+ MQBM)Z

U(l)x

gy M.
an g My

o = tan 0 tan ¢ M3,
G. Panotopoulos o COSH(MZQ/ L (1 _I_ tanZ H)M\QJV) 10




Higgs potential & EWSB
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Higgs self-interactions
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Memlmz

2 body decays (for Z")

Ma, b, c) = a® + b* + ¢* — 2ab — 2ac — 2bc
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Z. boson searches

1
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1
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Z. into fermions

Lyir = —gvisfy'(ey +cay’) fV,
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Z’ into inert Higgs bosons

1
My pal’ = 59%%1

1

97 H+H- = 5(92031 + gy YOo1 + gxYx0O11)

1
97" HA = 5(—92031 + gy YO + QXYXOM)
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Numerical results I
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Numerical results 11

800 1000
My | GeV

BR(leptons) = 0.034| BR(neutrinos) = 0.2y BR(quarks) = 0.7
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Numerical results 111
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Numerical results IV
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Numerical results V

Mh = 250GeV

M4 = 300GeV

Mp+ = 500GeV
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Numerical results VI

800 1000 1200 1400
Mz [ GeV

HEP seminar, Heraklion 2011

22



Conclusions

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

Brane intersection in string theory: Contain all the ingredients

Model discussed here: Z“ boson light as a sharp resonance

BR ratios and ratios of partial different compared to other models

Charged Higgs with 2 decay channels (BR=0.5)

Phenomenology of the Higgs sector
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