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Orbifold compactification S!/Z,

The fifth dimension, y, is made periodic on a circle S* with radius R, and
y = —y (from Z) are equivalent points. The 4-d fields live on the S'/Z,
orbifold fixed points at y = 0, 7R.

Fields in 5-d gauge fields are compactified to 4-d by
Vi(z,y) = § V“(”)(a:) cosny/R.
n=0

Derivatives w.r.t. the 5th dimension yield KK mass tower of m? = n?/R?
as usual.

Ls = T igl FMN + | Dy H|*5(y) + i D,pd (y)
5
yenq W
After compactifying /\ﬁ”“”ﬂ th'\ QJaC
oo 1n p
_ _Zpm2 (m)yun) o 21| 2( V )
Ly = % 4Fm, + 5 ViV + g* | +fz

iGot [a,u +igV O +igv3 S V;”)] bt
n=1

The vector boson KK states then have masses
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and their couplings to fermions are v/2 larger than the zero mode coupling.



Impact of KK states on precision electroweak observables

KK excitations have several important effects:
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and with Higgs stuck to wall we get important mixing effects of KK exci-
tations with the zero modes:
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An effective Lagrangian summary of the effects (after E.O.M.) is
1

L=Lsy~—% ——|(D,W2)+ (0,B)% .
n 2M12{K(n)[ o e ]




Global x? analysis
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The Higgs boson can be as high_as 500 GeV with x* lower than the SM

X< at my, = 220GeV (1999 EW data).

Current 5DSM fits still allow Higgs boson masses above 300 GeV.



Conspiracies among observables
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where M is the mass of lightest KK excitation of the gauge fields.
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There is a partial cancellation conspiracy between the Higgs logs and the

KK excitations.
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Finding heavy KK states at a linear collider
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Plot made for the 5-dimensional standard model. The extraordinary reach

(greater than usual Z’ models) is due to larger couplings (v/2g) and more
states (Z(™ /),

Interesting lesson: More complicated conspii‘acies allow more leads
for future prosecution (WLE”) at hadron colliders also).
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cross—section [fb]
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