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Introduction

* Hierarchy problem : one of
the main problem in particle physics

» Solution to H.P. : Supersymmetry
ExtraDimensions Little

Higgs models, etc.

* Twin Higgs models
Introducing discrete symmetry to protect the
Higgs mass from quadratic divergence
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* Global U(4)symmetry
V(H)=-m*H'H+ \H'H)?

Spontaneous Symmetry breaking,
U4) -Y@) with  (|H)) = m/V2X=f

CW effective potential, for H=(Ha,Hs),
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 |f we take two gauge couplings equal, i.e. ga =Qs
=g,

AV =29

which is invarinat under U(4), so does not
contribute to the mass of Goldstone boson.

— Goldstone boson mass is completely
Insensitive to the quadratic divergence

—But there exist logarithmic terms which trigger
the EWSB



» Coleman-Weinberg Potential,
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and with Higgs doublets,

(h'h)?

3f?
T (hTh)?
HpHp = f*—h'h+ 32

hWh —

=
S
||

| * ® ®




Left Right Twin Higgs Model

* Global U(4)1XU(4)2, SU(2).XSU(2)=-XU(1)s-L
gauged.
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» After EWSB,

0
(H) = -.afsl;n;r | () =
fcosx

where 2 =uv/(v2f)

0

0

q)

f
— (Gauge sector :

Heavy Z & W bosons in addition to SM
gauge bosons.



e Fermion Sector

To cancel the top quark contributions, new
vector-like partner is introduced

Lyur = yrQramoH} Qr + yrQparo HpQp — MQp Qp + hec.,

where Qurs=-i(ULrs,dLRr3).

—, T here exits extra heavy top quark which
gives large logarithmic term to the SM
Higgs masses.



* Higgs Sector

14-6 = 8 Nambu-Goldstone bosons get
masses through quantum effects and soft
symmetry breaking terms.

V, = —#-E[HLEIH + c.c.) + ﬁ-gﬁlﬂL

In addition to the SM Higgs, there are
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p — parameter

* Tree level M2,

P= 73722

* loop level
With Mw predicted from the model,
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* Relevant diagrams
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Numerical Results

* Inp Gp = 1.16637(1) x 10~° GeV~2,
My = 91.1876(21) GeV,
a(Mz)™' = 127.918(18),
s2 = 0.23153(16).

» Experimental bound (PDG)

1.00989 < p™F < 1.01026.



* Free Parameters of LRTH

f? M‘) /’1’717 j}’

ass of the heavy top is soley determined
by f and M.

asses of the scalar particles largely
depend on all of them.

j> f determined from the EWSB conditions.
negative mass squared, v = 246 GeV




 Numerical range

00 GeV < f < 2500GeV, 0 < M, fi < f



 Division of the allowed parameter space to
two regions, less than 670 GeV or larger
than 1.1 TeV.

» Constraint for f from heavy W and Z boson
masses

* If we accept the lower bound for heavy W
is roughly 1.6 TeV from LR model with Kv-
Ks mixing, then small f region will be
excluded.
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Summary and Conclusion

* \We have calculated 1-loop corrected p
parameter in the LRTH model.

 With the constraints for heavy particles we
can give a serious bound on the f and
masses of the non-SM particles.

o We also gives a typical mass range for

Higgs boson.( maybe upper bound.)



« Our numerical results significantly reduce
the parameter space which are favorably
accessible to the LHC

* More study on the precision variables,
Peskin-Takeuchi STU analysis.

 Flavor and CP structure of the LRTH
model walit for you attentions.



