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motivation

Fbasicidea:weliveonabraneinahigher-dimensionalspace-time

FHorava&Witten:11dmodelwith10dbranes(M-theorymotivated)

Fmany5dmodelswith4dbraneshavebeendiscussedsincethen

Fdistancebetweenthebranesshouldbestabilized

Fradion-ascalarfieldrelatedtothatdistance→tobestabilized
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extensionconsideredhere

Finteractionsofthehigherorderinthecurvaturetensor

~α′expansioninstringtheories

→Gauss-Bonnet(GB)term
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Fmodelingtheradionbyintroducinganadditionalbulkscalarfield

(Goldberger&Wise)

→5dmodeldescribedbytheaction(S1/Z2orbifold)
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Fansatzforthemetricandthescalarfield

~ds2=a(y)2
{

−dt2+e2Htδ
ijdxidxj+dy2

}

~Φ=φ(y)
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backgroundequationsofmotion&boundaryconditions
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scalarperturbations

Fgeneralizedlongitudinalgauge

~ds2=a2
{

(1+2F1)
[

−dt2+e2Htδ
ijdxidxj

]

+(1+2F2)dy2
}

~Φ=φ+F3

FlinearizedEinsteinequations
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Fboundaryconditions
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variableseliminationandseparation

Fperturbationsarenotindependent-F2andF3canbeeliminated

FdefiningF1(t,~x,y)=
∑

m2Fm2(y)

{
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}

Fdynamicalequationofmotion→F′′
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Fm2=0

Fseparationconstantm2

→scalarsmasssquaredintheeffective4ddescription

FeliminatingF2,F3(andF′′
1)→boundaryconditions
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summing-uptheproblem

FdefiningQm2=ξFm2

Fdynamicalequationbecomes

−(pQ′)′+qQ=λpQ

i.e.Sturm-Liouvilledifferentialequation,where

~p=
3

2aφ′2

~q=
a2ξ′

2a′ξ2

~λ=m
2
+4H

2

Fwithnon-standardboundaryconditions
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radionmass

Flowesteigenvalue

λ0=min
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F→radionmassbound
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Finflatingbranes(H2>0)

→stabilityoftheinterbranedistanceforλ0>4H2

Fnumericalcalculations
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stabilityconditions

Fstaticbranes(H=0):λ=m2→stabilityforλ0>0

Fbranesystemisstableif

~φ′(y)6=0

~
ξ′(y)
a′(y)>0

~bi>0

→sufficient&necessaryconditions
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roleofGauss-Bonnetinteractions

Fstabilityconditions→additionofGBinteractionsunimportant?

Fnumerics→solutionswithsmallα6=0differformthosewithα=0

Fqualitativeanalysis

~GBwithα<0:modeldependent,ingeneralworsestability

~GBwithα>0(aspredictedbythestringtheory):

inter-branedistancedecreases,radionmasssquaredincreases

→stabilityofthebranepositionsimproves!

Fquantitativeanalysis:numerics
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