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search at LEP, Linear Collider
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Figure 2.1.3: The Higgs-strahlung and WW fusion production cross-sections vs. MJJ for
y/s = 350 GeV, 500 GeV and 800 GeV.
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Figure 2.2.4: The predicted SM Higgs boson branching ratios. Points with error bars show
the expected experimental accuracy, while the lines show the estimated uncertainties on
the SM predictions.



SM Htggs Search
Tevai
W+Higgs Signal and Backgrounds in 1Ofb"' (Nominal Jet Resolution)
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Figure 5.13: Same as the last figure but only the highest two masses.
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Grand Unification GUT

SM gauge group SUfa)KSU(l)*-U(1) Ws ra.mk

SU(5) U "smaitesi" Lie group w^th rank k

3 SU(z)xSU(z)*U(i)
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(iauge interaction of fer/nCons

coupling

Assume SU(5) symmetry is excict"
scaie Q = H6 ouncL higher energies.

SU(*>)xSU(X)xl)fr) is embedded in SU(S)

scale HQ

cxncL Ŵ c. Inker auction t&rms
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Spontaneous brecckinq SU(S)~

Result of brec^ki-ng medno,nism mu-st be-
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Hlggs mechanism; Hlggs muLti-plets vs/ovn \rer\f
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How large ^

g5 depenoL on sccble Q following

from QCD
1 a
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This VA,lwe of M f i leads to proton
with proton Lifetime.

in contradiction with experimentaL iower
bound ^ p > 6 M

present expert mental

in SUSY CUT H^Mfcfgpod a.9reeme»it c .̂n foe
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6a.uqe sector of Standard Model
extremely veil tested, by experiments

TEVATR0N and LEP, SLD

accuracy *0J % -1 %

fl1 %

Theory: most I-loop corrections
some 2-ioop corrections

Central
What Is the mechanism of
electroweistk symmetry k

In SH: f-Ug ŝ mechcunlsmn

mass consirsulned, by prec^^ort d a t a t

direct search; a

SH Hlggs will be found

Precise ma,tiAre of etec
is
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Open questions in Standard Hodel
Origin of tlectrowecLk symmetry

Scalar Hlggs field

Origin of masses (Ww-80GeV)

Unification of gauge couplings

GUT =& how to stabilize mass of Hlggs I
TLrie~tar)l*ig problem

how to relate highly cliff ant scales

problem

SUSY solves flne-tunlncj prohlem ctnd
hierarchy problem in GUT

If sccoiur Hlggs field Is elementctryJ then

SUSY may he only consistent fra^mewcrh

In *,6UT (in Wim fip«,ce-tt>,e)

Ra.dta.ttve symmetry breaking •

Electrowe^k U(%)xUb) spontaneously

broken s^mubkccneousLy with SUGRA '

Note - HH^ff5 4 neV ( Unitarity
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Possible ways to solve M

large p
fr dimensions
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