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Geometry Curvature 4+ Topology
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Geometry Curvature + Topology
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Geometry: Curvature + Topology

(Luminet & Roukema 1999:
http://arXiv.org/abs/astro-ph/9901364)
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Strategies - 3D

http://arXiv.org/abs/astro-ph /0010189

A. multiple topological images:
A.i 3D (grav collapsed objects):
A.1.1 local isometries - many “type | pairs’ or “local
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Strategies - 2D and
non-multiple-imaging

A.ii 2D (microwave background, CMB):
A.ii.1 identified circles principle:
A.ii.2 patterns of spots
A.11.3 perturbation statistics assumptions
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The Identified Circles Principle

Discovery of principle: Cornish, Spergel & Starkman
(1996)

http://arXiv.org/abs/gr-qc/9602039
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The Identified Circles Principle
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The Identified Circles Principle

SLS of (3,1)
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The Poincaré Dodecahedral 3-Manifold

o FD =

positively curved dodecahedron
covering space is S° (hypersphere)
e 120 copies of FD tile S”

e Luminet et al. (2003) find this
favoured by WMAP statistics
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The Poincaré Dodecahedral 3-Manifold

Correlation statistic to detect best circle matches:

o <2 (%)z (5TT)j2> (1)
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The Poincaré Dodecahedral 3-Manifold
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The Poincaré Dodecahedral 3-Manifold
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The Poincaré Dodecahedral 3-Manifold
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The Poincaré Dodecahedral 3-Manifold
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The Poincaré Dodecahedral 3-Manifold

4000 6000 6000 10000

distance along circle (:Il_lh-ipﬂ')

XXth IAP Colloquium CMB physics and observation 28.06.04-02.07.04



Torun Centre for Astronomy, UMK

The Poincaré Dodecahedral 3-Manifold

4000 6000 6000 10000

distance along circle (:Il_lh-ipﬂ')

XXth IAP Colloquium CMB physics and observation 28.06.04-02.07.04



Torun Centre for Astronomy, UMK

The Poincaré Dodecahedral 3-Manifold

4000 6000 6000 10000

distance along circle (:Il_lh-ipﬂ')

XXth IAP Colloquium CMB physics and observation 28.06.04-02.07.04



Torun Centre for Astronomy, UMK

The Poincaré Dodecahedral 3-Manifold
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Dodecahedral Hypothesis: Conclusions

e best Poincaré dodecahedral solution has matched
circles of radius 11 4+ 1°

e the six circle pairs independently have high correlations
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Dodecahedral Hypothesis: Conclusions
in° b in°

a In °
252.4  64.7 9.8
50.6 50.8  10.7
143.8 37.8 10.7
207.5 9.9 10.7
271.0 2.7 11.8

Ot & W N | .
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Future tests

Tests without assumptions on hypothetical statistical
ensembles of universes include:

e separate naive-SW, ISW and doppler components
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Bienvenue sur Canal-U |

Pour une navigation optimale, nous procédons a une détection
de votre configuration logicielle et matérielle.

Macromédia
Flash 5 et +
Real Player oui
Windows
Media Player

oui

non

Nous n'avons pas détecté le plug-in "Windows Media Player"
Le lecteur vidéo "Windows Media Player" vous permet
d'accéder aux programmes vidéos de Canal-U, il est
indispensablel
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Message a Canal-U

Cher Canal-U, nous serions tres reconnaissants si vous
pouviez (1) éviter la publicité pour un certain producteur
totalitaire de logiciels et (2) fournir le fichier vidéo online
de facon a ce qu'il soit facilement accessible avec le
logiciel libre. Par exemple,

mplayer http://www.canalu.fr:1234 /fichier.rm

devrait fonctionner.

Veuillez agréer, Monsieur, Madame, |'expression de nos
considérations les plus distinguées.
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