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D-dimensional factorizable geometry:
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Internal spaces (Ricci-flat orbifolds
with fixed points)
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External (our) space-time

Universal Extra Dimension models:  the Standard Model fields are 
not localized on branes but can move in the bulk

branes in fixed points



D – dimensional action:
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Monopole form fields:
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Freund-Rubin ansatz
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Dimensional reduction (Einstein frame):
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Internal space stabilization position
(present day value)⇓
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Power-law inflation 
(internal space decompactification)Internal space

compactification

)(The form of ϕeffU 102/,3 2
11 ===Λ= λfd D

max

in the case

ϕ

31
2

31
max

1

1

max
2

2

max <≤⇒
+

−== η
ϕ

η
d

d
d
Ud

U
eff

eff

Slow-roll parameter in local maximum:

Topological inflation:
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Inflation in
local maximum
is absent
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Generalization: additional scalar field φ
)(φU

Origin: nonlinear gravitational models
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Quadratic model: DRRRf Λ−+= 2)( 2ξ
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Contour plot of the effective potential ),( φϕeffU .1,11 =for parameters Λ== Dd ξ
Colour lines describe trajectories for scalar fields starting from different regions of  
the effective potential.
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Power-law stage
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Internal space scale factor and nonlinear scalar field as functions of time 
(in Planck units)



Number of e-foldings. We choose the 
following boundary condition 
(in Planck units): 1)1( ==ta
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Parameter of acceleration
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Quartic model: DRRRf Λ−+= 2)( 4γ
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)(φU - extremum condition:
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- extremum condition (with respect to     ):),( φϕeffU ϕ
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Four extrema case              with zero local minimum:)( 2αα > 0),0( min === φφϕeffU
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Inflation?

Slow-roll parameters in extrema:
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Contour plot of the effective potential ),( φϕeffU for parameters
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Colour lines describe trajectories for scalar fields starting from different regions of 
the effective potential. 
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Internal space scale factor and nonlinear scalar field as functions of time 
(in Planck units)
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Number of e-foldings
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Parameter of acceleration
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Topological (eternal) inflation
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Conclusions:

1. For all considered models, there are rangers of parameters  where the internal 
space is stably compactified.   

2. At the same time nonlinear multidimensional model can provide inflation of the  
external (our) space. For considered models maximal value of e-foldings is            .
This value is not sufficient to explain the horizon and flatness problem but enough
for CMB. However, the spectral index is less than 1. For example, in the case of      
model  
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3. The number of e-foldings of the order of 22 is big enough to encourage the 
following investigation of the nonlinear multidimensional models to find theories 
where this number will approach to 50-60.

4. Nonlinear          model can provide conditions for topological (eternal) 
inflation.
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