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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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AGN Catalogues
Marecki, Roukema, Bajtlik

How can the S/N be increased? Remove N without
removing S7

e 1 - AGNs = redshift filter: Az/z = 0.005
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(bunch of pairs)
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AGNs: catalogue

redshift z
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o 15762 AGN with z > 0.1 (compilation dated
18.10.2001) ftp://ftp.quasars.org



ftp://ftp.quasars.org
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AG Ns: redshift filter
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AGNs: BoP filter
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AGNs: where the BoPs point to
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AGNs: where the BoPs point to
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. AGNs: highest peaks

Pasitions of objects on matched discs (weighted cleaned data)
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AG Ns: L.j.. criterion
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AGNs BoPs after L .. criterion
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AGN: Conclusion

e AGN short lifetimes implies redshift filter to improve

S/N

e application to large AGN catalogue compilation reveals
apparent signals
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I\/Iareck| Roukema Bajtlik, astro-ph/0412181, A&A in
press
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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)

SLS of (0,0)
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The Pomcare Dodecahedral 3-Manifold

covering space is S°® (hypersp
e 120 copies of FD ti

v e Luminet et al. (2003) find this
favoured by WMAP statistics

o FD =
positively curved dodecahedron

nere)

e S°
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SDSS galaxues — standard ruler in corrn
function
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Fig. 12a, Eisenstein et al. astro-ph/0501171
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The Pomcare Dodecahedral 3-Manifold

Correlation statistic to detect best circle matches:

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

e circle radii a <1
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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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GPL software

http://cosmo.torun.pl/GPLdownload/dodec/ - get the
latest version of circles*:

e ./configure && make && make install

e circles --help: info circles: man circles



http://cosmo.torun.pl/GPLdownload/dodec/
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e short form: circles -s -c -P -d /scratch/topowork
do everything and use data files in /scratch/topowork/.
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data files

— the WMAP [LC map

http://cosmo.torun.pl/WMAPdata - secondary files for
default installation (in principle, should not be necessar



http://lambda.gsfc.nasa.gov/data/map/ilc/map_ilc_yr1_v1.fits
http://lambda.gsfc.nasa.gov/data/map/ilc/map_ilc_yr1_v1.fits
http://lambda.gsfc.nasa.gov/data/map/ilc/map_ilc_yr1_v1.fits
http://cosmo.torun.pl/WMAPdata

