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Abstract

Dynamical electroweak symmetry breaking by the Hosotani mechanism in the Randall-Sundrum warped spacetime is exam-
ined, relations among the W-boson mass\(), the Kaluza—Klein mass scal®fky ), and the Higgs boson mass ) being
derived. It is shown thatkk /mw ~ 2k R)Y/2(rr /6w) andmp/mw ~ 0.058 R (r /6w), Wherek?, R, and6y are the cur-
vature and size of the extra-dimensional space and the Wilson line phase determined dynamically. For typidaRvalligs
andéy = (0.2-04)x, one finds thablkk = 1.7-35 TeV, k = (1.3-26) x 10*° GeV, andny = 140-280 GeV.
0 2005 Elsevier B.V. Open access under CC BY license,

Although the standard model of the electroweak interactions has been successful to account for all the exper-
imental data so far observed, there remain a few major issues to be settled. First of all, Higgs particles are yet
to be discovered. The Higgs sector of the standard model is for the most part unconstrained unlike the gauge
sector where the gauge principle regulates the interactions among matter. Secondly, the origin of the scale of the
electroweak interactions characterized by the W-boson mggs- 80 GeV or the vacuum expectation value of
the Higgs fieldv ~ 246 GeV becomes mysterious once one tries to unify the electroweak interactions with the
strong interactions in the framework of grand unified theory, or with gravity, where the energy scale is given by
Mgut ~ 1015-10" GeV or Mp, ~ 10'° GeV, respectively. The natural explanation of such hierarchy in the energy
scales is desirable. In this Letter we show that the Higgs sector of the electroweak interactions can be integrated in
the gauge sector, and the electroweak energy scale is naturally placed with the gravity scale within the framework
of dynamical gauge—Higgs unification in the Randall-Sundrum warped spacetime.

The scheme of dynamical gauge—Higgs unification was put forward long time ago in the context of higher-
dimensional non-Abelian gauge theory with non-simply connected extra-dimensional[$@dcén non-simply
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connected space there appear non-Abelian Aharonov—Bohm phases, or Wilson line phases, which can dynamically
induce gauge symmetry breaking even within configurations of vanishing field strengths. The extra-dimensional
components of gauge potentials play a role of Higgs fields in four dimensions. The Higgs fields are unified with
the gauge fields and the gauge symmetry is dynamically broken at the quantum level. It was originally designed
that Higgs fields in the adjoint representatiorSln(5) grand unified theory are unified with the gauge fields.

The attempt to identify scalar fields as parts of gauge fields was made earlier by utilizing symmetry reduction.
Witten observed that gauge theory in four-dimensional Minkowski spacetime with spherical symmetry reduces to
a system of gauge fields and scalar fields in two-dimensional curved spagtimbis idea was extended to six-
dimensional gauge theory by Fair[¢] and by Forgacs and Mantdh] to accommodate the electroweak theory
in four dimensions. It was recognized there that to y8l{2); x U(1)y symmetry of electroweak interactions
in four dimensions one need start with a larger gauge group suBd @, SO(5) or G2. The reduction of the
symmetry toSU(2); x U(1)y was made by an ad hoc ansatz for field configurations in the extra-dimensional
space. For instance, Manton assumed spherically symmetric configurations in the extra-dimensiorsl. #mace
was pointed out latef6], such a configuration can be realized by a monopole configuratias? drHowever,
classical non-vanishing field strengths in the background would lead to the instability of the system. In this regard
gauge theory defined on non-simply connected spacetime has big advantage in the sense that even with vanishin
field strengths Wilson line phases become dynamical and can induce symmetry breaking at the quantum level by
the Hosotani mechanism.

Recently significant progress has been achieved along this line by considering gauge theory on orbifolds which
are obtained by modding out non-simply connected space by discrete symmetry sdgh/a1]. With the
orbifold symmetry breaking induced from boundary conditions at fixed points of the orbifold, a part of light modes
in the Kaluza—Klein tower expansion of fields are eliminated from the spectrum at low energies so that chiral
fermions in four dimensions naturally emei@g. Further, inSU(5) grand unified theory (GUT) on orbifolds the
triplet—doublet mass splitting problem of the Higgs fidlti8] and the gauge hierarchy probl¢&} can be naturally
solved.

The orbifold symmetry breaking, however, accompanies indeterminacy in theory. It poses the arbitrariness prob-
lem of boundary conditiond 5]. One needs to show how and why a particular set of boundary conditions is chosen
naturally or dynamically, which is achieved, though patrtially, in the scheme of dynamical gauge—Higgs unification.

Quantum dynamics of Wilson line phases in GUT on orbifolds was first examined ifIlRéfwhere it was
shown that the physical symmetry is determined by the matter content. Several attempts to implement dynamical
gauge—Higgs unification in the electroweak theory have been made since then. The most intriguing among those
is theU (3) x U (3) model of Antoniadis, Benakli and Quirgd]. The effective potential of the Wilson line phases
in this model has been recently evaluated to show that the electroweak symmetry breaking dynamically takes
place with minimal addition of heavy fermioi20]. The model is restrictive enough to predict the Kaluza—Klein
mass scaleMkk) and the Higgs boson mas&) with the W-boson massry) as an input. It turned out that
Mgk ~ 10my andmy ~ /or,,mw, which contradicts with the observation.

We argue that this is not a feature of the specific model examined, but is a general feature of orbifold models
in which extra-dimensional space is flat. Unless tuning of matter content is enforced, the melatior/o,,mw
is unavoidable in flat space as shown below. To circumvent this difficulty, it is necessary to have curved extra-
dimensional space.

Randall and Sundrum introduced warped spacetime with an extra-dimensional space having top$tggy of
which is five-dimensional anti-de Sitter spacetime with boundaries of two flat four-dimensional f2@hek
was argued there that the standard model of electroweak interactions is placed on one of the branes such tha
the electroweak scale becomes natural compared with the Planck scale chracterizing gravity. Since then many

1 The monopole configuration foﬁﬁ,, of the U(3) gauge fields ors? realizes the envisaged symmetry reductiorSth2) x U (1) in
Ref.[5].
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variations of the Randall-Sundrum model have been investigated. The standard model can be placed in the bulk
five-dimensional spacetime, not being restricted on one of the bfaBgsHowever, fine-tuning of the Higgs
potential remains necessary.

More promising is to consider dynamical gauge—Higgs unification in the Randall-Sundrum background where
gauge theory is defined in the bulk five-dimensional spacetime without five-dimensional scalar fields. The first
step in this direction has been made by Oda and Weiler who evaluated the 1-loop effective potential for Wilson line
phases in th&UJ (N) gauge theory24]. We will show in the present Letter that the electroweak symmetry breaking
can be naturally implemented in dynamical gauge—Higgs unification on the Randall-Sundrum background to avoid
the aforementioned difficulty concernindyxk andmy. We show that in this scheme the Higgs mags should
be between 140 GeV and 280 GeV, and the Kaluza—Klein mass Bg@lemust be between 1.7 TeV and 3.5 TeV.

Itis exciting that the predicted rangesmof; and Mgy fall in the region where experiments at LHC can explore in
the near futuré.

We consider gauge theory in the Randall-Sundrum warped spacetime whose metric is given by

ds?>=e 2y, dx" dx’ + dy® (1)

(n,v=0,1,23). Hereo(y) = kly| for |y| < 7R, o(y + 27 R) = o(y) andn,, = diag(—1, 1, 1, 1). Points
(x*, —y) and (x*, y + 27 R) are identified with(x*,y). The resultant spacetime is an anti-de Sitter space-
time (0 < y < 7w R) sandwiched by four-dimensional spacetime braneg at0 andy = 7 R. It has topology
of R* x (§1/Z5). The curvature is given by?.

As a prototype of the models we take th&3)s x U (3)w gauge theory9], though the results do not depend
on the details of the model. Weak W bosons reside inUli8)y gauge group. Thé/(3)w part of the action
is = [d Me_tg{—% Tr Fyn FMN 4+ Linatted Where the five-dimensional coordinates afé = (x*, y) and
Lmatterrepresents the part for quarks and leptons. Five-dimensional scalar fields are not introduced. The zero modes
of the extra-dimensional components of the vector potentiflsgenerate non-Abelian Aharonov—Bohm phases
(Wilson line phases) and serve as four-dimensional Higgs fields effectively.

To see it more clearly, it is convenient to work in a new coordinate systéra: (x*, w), wherew = 2 for
0 < y <™ R. The metric becomes

1

ds® = iy dx"dx’ + dw?. 2)

4k2y2
Boundary conditions for the gauge potentials in the original coordinate systény) are given in the form
(Au, A)(x,yj —y)=Pi(Au, —A))(x,y; + y)PJT, whereyo =0, y1 =7 R, P; € U(3) and sz =1(=0,1)
[14,18,20] They follow from thes?/Z, nature of the spacetime. In the new coordinate sygtemw), the bound-
ary conditions are summarized as

A A OwA —0pA
( “)(x,wp:Pj( ; )(x,w,-)P,T, (“’ “)(x,wj)=Pj< ! ’“‘)(x,wj)P}, €)
Aw —Aw 8wAw 8wAw
wherewg = 1 andwi = ¢#"*R Similarly, for a fermion in the fundamental representation
Y, w) =Py Y w)),  dw¥(x,wj)=—n;Piy 0, (x,w)), @)
wheren; = £1. We take
-1
P0=P1=< -1 ) ®)
1

2 cosmological consequences of the Hosotani mechanism in curved spacetime has been previously investigafe8]ifTRefHosotani
mechanism in the Randall-Sundrum warped spacetime has been applied to the electroweak symmetry breakjag]in Ref.
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to ensure the electroweak symmetry.

The advantage of the coordinate over the coordinate lies in the fact that zero modesAqf(x, w) become
independent ofv. In they coordinated, (x, y) has cusp singularities at= 0 andy = = R. To observe it explicitly,
we specify the gauge-fixing term in the action. A general procedure in curved spacetime has been givd@]in Ref.
Itis convenient to adopt the prescription for gauge-fixing given in Rdf. As is justified a posteriori, the effective
potential is evaluated in the background field method with a constant backgagures ., AS, . The gauge fixing
term [ d*x dw /—gLgs. is chosen to be

where D, Ay = oy Ay + ig[Af,, An] and D; A" =n""Dj Ay. In the path integral formula we writd j;, =
A, + A‘1{4 and expand the action iAj’w. The bilinear part of the action including the ghost part is given by

wi
1
Toff = — / d*x / dw{ il A4(8"8,, + 42w DS DS AT + 2k Tr AT (99, + 4k*DS,wD¢,) A%,

wo

~ 5 Tri(a"0, + 4k2wD§JD§,)77}. (7
Partial integration necessary in derivi(ig) is justified as Te 9, A* and TrA,,0,,A,, vanish atw = wo, w1 with
the boundary condition@).

Let us denotedy; = ZS:O %k“Aj’M with the standard Gell-Mann matrice$ (1° represents thé/ (1) part).
With (3) and (5), Aj, (@ =0,1,2,3,8) and Aﬁ) (b =4,5,6,7) satisfy Neumann boundary conditionswat=
wo, w1, WhereasAy, (a =4,5,6,7) andA® (b =0, 1,2, 3,8) satisfy Dirichlet boundary conditions. Zero modes
independent ofv are allowed forA}, (@ =0,1,2,3,8) and Aﬁ) (b =4,5,6,7). It is found from(7) that they
indeed constitute massless particles in four dimensions wtjea 0. Gauge fields 08U (2); x U(1)y are inAfL
(a=0,1,2,3,8), whereas doublet Higgs fields areAli (b =4,5,6,7). We note that in the coordinate system
A/y = 2ke?Y A, so that the zero modes are not constant,imhich gives rise to unphysical cusp singularities at

=0,7R.
’ Mode expansion foA , (x, w) is inferred from(7) to be

d2
Ao w) =3 AL (O fuw), =AW= f () = A f (),
w1 1
/dw%fn(w)fm(w):&lm- (8)
wo
For A, (x, w) one finds
a _ a _ Zi i _ =
Al (x, w) = ;Aw,n(x)hn(wx A () = Anhn (1),
wy
/du) 2kh, (w)hy, (W) = 8- 9)

wo

Given boundary conditions(),,, f,,(w)) and (hn, hp(w)) are determinedAZ (A%) has a zero modeo =0
(Ao = 0) only with Neumann boundary conditions at = w;. For the zero modegp(w) = 1/+/7R and

ho(w) = 1/4/2k(w1 — wo) [27].
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Except for the zero modes, botl) and,, are positive. Apart from the normalization factors eigen-functions

are given byf, (w) = VwZ1 (VA w/ k) andh, (w) = Zo(,/inw/k) whereZ, (z) is a linear combination of Bessel

functionsJ, (z) andY, (z) of orderv. (1,, f,) with the Neumann boundary conditions ang, h,) with the Dirich-
let boundary conditions are determined by

JO(,Bn«/w_O) _ JO(ﬂn\/w_l) (10)
Yo(Buy/wo)  Yo(Buy/w1)

whereasA,, f,) with the Dirichlet boundary conditions ar(éin, h,) with the Neumann boundary conditions are
determined by

J1(Bny/wo) _ J1(Bny/W1)
Y1(Buywo)  Y1(Buy/w1)

Here B, = /an/k OF \/E/k. For B, > 1, B, = 7n /(w1 — /o). Forw; 2 « B, < 1, s = (n — )/ /w1
or (n+ %)n/\/w_l for the casg10) or (11), respectively. The first excited state is givenfy /w1 ~ 2.6 or 38.
Hence, the Kaluza—Klein mass scale is given by
nk B { R71 for k — 0,
Jw1 — J/wo B ke kR for ¢hR 5 1,
With P; in (5), the W boson and the weak Higgs doulsteire contained in the zero modes(ﬂﬁ + iAi)(x, w)
andA® (x, w) (b=4,5,6,7):

(11)

Mgk = (12)

1 1 1
(AL +iA?) (. w) = = (AL g +iA2 ) () fo(w) = ——=W,u(x),

V2 V2 VTR
1 (AL —iAG 1 (Ah0—iA%0 @ (x)
ﬁ (ASJ - iAZ)) (o = E <A3,0 - iAL,O) (0 o) = V2k(w1 — wo) (13)

There is no potential term fap at the classical level, but nontrivial effective potential is generated at the quantum
level. As in the model discussed in R§20], the effective potential is supposed to have a global minimum at
@ # 0, inducing dynamical electroweak symmetry breaking. Making use of the re€dya) x U (1) invariance,

we need to evaluate the effective potential for the configuration

Ay =AS, =aA, A=( 1). (14)
1

Note thatv = v/2(®°) = 2./2k (w1 — wo)«.

The Randall-Sundrum warped spacetime has topologtfof (S1/Z,). As St is not simply connected, there
arise Aharonov—Bohm phases, or Wilson line phases, which become physical degrees of fie2dadime Wilson
line phases are defined by eigenvalue@xp{ig [~ dw A,} - U, where the patlC is a closed non-contractible
loop alongSt andU = Py Po. In the present caslé = I so that all gauge potentials are periodicon It follows
thata in (14)is related to the Wilson line phase by

bw = 2ga (w1 — wo). (15)
It will be shown below thaby anddw + 27 are gauge equivalent. TI8J(2);, gauge coupling constant in four
dimensionsga, is easily found by insertingl, (x, w) ~ (x R)"Y/2A,, o(x) into F,,:

g4= J% (16)
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Nonvanishingdy or v gives the W boson a massy. In our scheme the mass term for W arises from the term
— [dw 2kTrAZD§,D§)A‘1” in (7). The resultant relation is the standard ongy = %g4v. Thus one finds

16w
mw_gw_[ ok ]1/29W_{77MKK fork — 0, 17)
- - - 1 6w kR
2 2R (w1 — wo) T NPT Mk for e™ > 1,

whereMk is given in(12).

The precise value dfy depends on the details of the model. If the effective potential is minimizeg &t 0,
then the electroweak symmetry breaking does not occur. If it océurdakes a value typically around®r to
0.47, unless artificial tuning of matter content is made. As an example, in the model discussed[#0Riefflat
spacefw ~ 0.257, which, withmy = 80.4 GeV inserted, yielded too smallxk ~ 640 GeV.

In the present case, with the value &y given, kR determinesMkk and k. Recall that the four- and five-
dimensional Planck constani$, and Msq are related b)Mglk ~ Mgd. To have a natural relatiolWsq ~ Mp, kR
must be in the range 14 kR < 13. To confirm it, takeéy = 0.257 as an example. F&R = 12, one findsWkx =
2.8 TeV andk = 2.1 x 10'° GeV. However, fok R = 6 and 24 one finds = 9.7 x 1019 GeV and 70 x 10°° GeV,
respectively. I17), Mxk /mw x ~kR, andkR is about 12 if there is only one gravity scale{q ~ k). Thus the
value of Mkk is predicted to be . ¥ TeV < Mkk < 3.5 TeV for 027 < 6w < 0.4 in the present scenario.

How about the Higgs boson mass? The finite mass of the Higgsffiddjenerated by quantum effe§tgl]. One
needs to evaluate the effective potential for the Wilson line phidggow). The Higgs mass is determined from
the curvature at the minimum, with the substitutian = g[(w1 — wo)k 1@ T@]Y/2. Its magnitude is estimated
reliably thanks to the phase naturefgy.

To prove thaty andéyw + 27 are physically equivalent, we go back to the boundary conditf@hand (4)
with generalP;. Let us perform a gauge transformatiafy, = QRAuRY— (/90027 A’), does not satisfy the
same boundary conditions dg, in general. Instead,

A A A’ —0u A
(Af‘)u,wj):f’,’-( » )(x,w,->P<*, (8wAf‘><x,wj>=P}< 5 Z,“)<x,wj>P<*,
w - w Ay w Ay

w

Pl=2(x,wj)PiR(x,wj', (18)
provided

[P}, 0,227, wj)]={P}. 0,22 (x.wj)} =0,

[P} 0,(20,2N) ., wp)} =[P}, (20,27 (x, wj)] =0. (19)

In generaI,PJ’. differs from P;. When the conditions if19) are satisfied, the two sets of the boundary conditions
are said to be in the equivalence relatioPy, P1} ~ { Py, P;}, which defines equivalence classes of boundary
conditions. Extensive analysis of the equivalence classes of boundary conditions has been givefidilRAfs]
It was shown there that physics is the same in each equivalence class of boundary conditions.

In the present context we are interested in the residual gauge invariance which preserves the boundary condi-
tions. In particular we would like to know2 (x, w) which satisfieg19) and yieldsP]/. = P;, but shiftsfy. Take
(Po, Py) in (5). We perform a gauge transformation

Q(x, w) = P—wod (20)

where A is defined in(14) and satisfie§A, P;} = 0. Note thatP; = Py, P; = ¢?#1-v04p; andj, 20" =
—20,2T=iBA. All the conditions in(19) are satisfied. Further, fg = nx /(w1 — wo) (n: an integer),P/’. = Pj,
i.e. the boundary conditions are preserved. For the configuratjpi (14), the new gauge potential i$, =
(o —[nm/g(w1—wo))A. 6w = 2ga (w1 — wo) is shifted, under the gauge transformat{@n), to 6y, = 6w — 2nr.
6w andbw + 27 are related by a large gauge transformation so that they are physically equivalent.



Y. Hosotani, M. Mabe / Physics Letters B 615 (2005) 257265 263

Having established the phase naturégf we estimateVes(Ow). Vesi(Bw) in the models in flat orbifolds has
been evaluated wefll2,14,16,18,20]Vei(Aw) in the Randall-Sundrum spacetime in ®&(N) gauge theory has
been evaluated by Oda and Wei[24]. With the backgroundi, or 6y, the spectrum,, of each field degree of
freedom depends ofyy as well as on the boundary conditions of the field. Its contribution to four-dimensional
Veit(Bw) at the one loop level is summarized as

. 44
Verow =35 [ 5 La ST Inl=p? 4 30w, (21)

where =’ (* 4’) sign is for a boson (fermion). The spectrurp for 6y = 0 is determined as described in the
discussions from Ed7), to Eq.(11). It is found there thak, ~ Mﬁan for largen. Hence one can write, after
making a Wick rotation, as

d*qe

1
Vet (Ow) = £ MKK W

> "In{g + pu(6w)} + const (22)

where p,, (Bw) = ?»n/MﬁK- It is known that on an orbifold with topology of'/Z>, fields form aZ, doublet
pair to have an interaction withy [14]. The resultant spectrum for Z» doublet is cast in the form where the
sum in (22) extends over fromz = —oo to n = +o0. Further, p, (0w + 27) = p,1¢(Bw) (£: an integer), and
on(Bw) ~ [n + y (6w)1? for large|n|, wherey (bw + 2) = y (6w) + £. For instance, in th&/ (3) x U (3) model
in flat spacep, (Bw) = [n + £6w /21 + (consy]? with £ = 0, +1, +2 [20]. The important feature is that &g is
shifted tobéw + 27 by a large gauge transformation, each eigen mode is shifted to the next KK mode in general,
but the spectrum as a whole remains the same.

Recall the formula

} d4‘]E

By 3 |n{q§+(n+x)2}——ih(x)+const h(x)zzw. (23)

6476 n

n=—00 n=1

Thex-dependent part is finite. In the present case we Bave)hi[y (6w)]. The total effective potential takes the
form

3
Veﬁ(GW) = Nefi-———= 1287{6 MKK f(GW) (24)

where f (6w + 27) = f(6w) and its amplitude is normalized to be an unity. Once the matter content of the model
is specified, the coefficienVes is determined. In the minimal model or its minimal extensidls = O(1) as
supported by examples.

When Ve (Bw) has a global minimum at a nontrivigly = m'” , dynamical electroweak symmetry breaking
takes place. It typically happens @™ = (0.2-03)x [20]. It is p055|ble to have a very smalfj™ ~ 0.01r by
fine-tuning of the matter content as shown in R&€], which, however, is eliminated in the present consideration
for the artificial nature. The massy of the neutral Higgs boson is found by expandifg (6w) arounde\,’{}'” and
usingbw = gl[(w1 — wo)k 1@ T®1/2. One finds

3y, R(w1— wo)
6474 k

wherea,, = g§/4n. In a generic mode ”(9\,”\",‘”) ~ 1. Making use of12) and(17), one finds

(35

(a2

mH = Nefff//(emm) M}‘(‘K ) (25)

)1/2MKK = C(%)l/2 T mw fork — 0O,

873 emln

00

(26)

my =

)1/2\/ RMkk = C( )1/2kR9mm my fore™ R > 1,
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wherec = [Nefi 7 (6)0™1%2. The values 0B andc depend on details of the model. In the models analyzed
in Ref.[20], Omn ) ranges from0.269r, 2.13) to (0.2247, 1.63), which justifies our estimate. Hereafter we set
¢ = 1.9, understanding 20% uncertainty. Inseriing= 0.032 and R = 12, we obtain thaty = 0.70( /6™ my

and Mgk = 12.4my. In flat space (in thé& — 0 limit), my = O.OS?(n/@VT,i”)mW and Mk = 53.9my, which
yielded too smaliny. There appears a large enhancement fackin the relation connectingiy andmyy in the
Randall-Sundrum warped spacetime. For a typical v@@}]@: (0.2-04)r, the mass of the Higgs boson and the
Kaluza—Klein mass scale are givenhy, = (140-280 GeV andMkk = (1.7-35) TeV, respectively.

The relationg17) and(26) reveal many remarkable facts. First of all, only the paramefim the Randall—-
Sundrum spacetime appears in the relations connestingmy and Mgk . Secondly, if one supposes that=
O(Mp)), thenkR = 12+ 1 to have the observed value faky. The electroweak-gravity hierarchy is accounted for
by a moderate value fdrRr. Thirdly, another quantitgy"" involved in those relations is dynamically determined,
once the matter content of the model is specified. In case the electroweak symmetry breaking takes place, it typically
takes(0.2-04)r. my and Mgk are predicted up to the factéjj"". Fourthly and most remarkably, the predicted
value formy, 140-280 GeV, is exactly in the range which can be explored in the experiments at LHC and other
planned facilities in the near future. In conjunction with it, we recall that in the minimal supersymmetric standard
model the Higgs boson mass is predicted in the range<1@@, < 130 GeV[28]. Experimentally preferred value
is my = 126773 GeV[29].

In the dynamical gauge—Higgs unification the Higgs field in four dimensions is identified with the extra-
dimensional component of the gauge fields. The Hosotani mechanism induces dynamical electroweak symmetry
breaking, giving both weak gauge bosons and Higgs boson finite masses. The desirable enhancementfgctor for
originates from the property that the Higgs field is a part of five-dimensional vector, not a scalar, whose coupling to
gravity and matter differs from those of four-dimensional gauge fields in the Randall-Sundrum warped spacetime.

Our scenario significantly differs from the Higgsless model where four-dimensional Higgs fields are eliminated
from the spectrum by ad hoc boundary conditions on orbif@@@$. In our scenario there is a Higgs boson with
my = (140-280 GeV. Its mass is generated by radiative corrections. There is no quadratic divergence associated
with ma thanks to the gauge invariance in five dimensions. As in supersymmetric theories the unitarity is expected
to be assured by the existence of light Higgs boson.

The scenario of the dynamical gauge—Higgs unification in the warped spacetime is promising. In the present
Letter we focused omy and Mgk . There are many issues to be examined. Yukawa couplings among fermions
and the Higgs boson, couplings of fermions to Kaluza—Klein excitations of the gauge and Higgs bosons, and
self-couplings of the Higgs boson can be also explored in the forthcoming experiments. It is also interesting to
extend our analysis to supersymmetric (SUSY) theories in the Randall-Sundrum sp§8&}irs&SY breaking
scaleMsysy ~ 1 TeV is not far fromMkg in the present Letter. We shall come back to these issues in separate
publications.
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