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Landscape days in Practical
Cosmology

After Years of Self-reproducing
Inflationary Universe in Cosmology
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Fluctuations in the Universe with

Compact

—xtra Dimensions

Scanning Inflation

Modulated Fluctuations

Perimeter, March 2005




Fluctuations in Cosmologyv with Compactification
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Fluctuations in Cosmologyv with Compactification
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background

ds? = A(y)?[guvdztdz” + gopdy®dy’]

G‘g — 87TH]_0T§
fluctuations
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ds? = A%[(1 4 2W)dsZ + (1 + 2P) gypdy*dy”]

6G4 = 8mKk100Th
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W(z,y) = S Un(y)Qn(z)

(VuVE + m%)@n(m) =0
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Fluctuations in Cosmologv with Compactification
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ds” = X (y)|(— dt + e Hdr) + g, difdy]
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1+2/d B B

ds® = —dt*+a” (t) dx+r" (t) [db; + sin"@y (d83 +...)]

saddle point a(t) = et r(t) =1

Gravitational instability of anysotropoc
geometry
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generalization to FRW: KK masses are time-
dependent m2(t) = —vH?2(t) + m?
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dS, x S°
plus Flux />
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Too strong fluxes lead to new instability
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Summary

Theory of cosmological fluctuations in models with
extra dimensions

Generic properties of fluctuations in 3+1+d dim

Instabilities exclude regions of landscape

Constraints on working stabilization

Potential observables: varying couplings/masses,
Primordial fluctuations
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Bottom-up

lensor/ scalar ratio v

s 1§ | 1.0 12 14
e & k=), D02 Mpc

Scanning Inflation

R Bond, C Contaldi,
A Frolov, L. Kofman
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RG flow method
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Ensemble of Inflationarv trajectories

Chebyshev decomposition

2N — Nmax

Hizr)= Tr.'.,'f',,r,r'l , T =
——

Nemax

Af
Hiz) - E Cnln(2)|| = min .

dH di .
D{E‘iH f_\-—Hatf‘u_GS

[
£

Related methods of trajectory generation

speed 103 up vs RGF

= From trajectory H(N) to observables
g __ 8nH? __ 8H -
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Space of models opens wide
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space opens more with
higher order polynoms

coefls of 1000 HiN), one constrant for o] s
1000 coefts

Comparison of ¢, (red) in our method vs

en (green) of Chebyshev transform

of trajectories generated with RG flow =}
Same truncation
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Observational constraints on trajectories

Angular Scale
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Degeneracy of the Potential Reconstruction

known Ps(k)— reconstruct V(¢)
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Example Ps(k) = k™s—1
ns = 0.98
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