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•• Extrapolation of CSM in the pastExtrapolation of CSM in the past

•• Creation conditions of the early UniverseCreation conditions of the early Universe

•• BlackBlack--white holes and white holes and cosmogenesiscosmogenesis



Experimental grounds of CSMExperimental grounds of CSM







Geometry of the early UniverseGeometry of the early Universe
((structure of metric and stressstructure of metric and stress--energy tensorsenergy tensors))

•• 00thth orderorder Hubble flowHubble flow

•• 11stst orderorder structurestructure

SS--mode mode ((density perturbationsdensity perturbations))

TT--modemode (gravitational waves)

VV--mode mode (vortex perturbations)

deterministic early Universedeterministic early Universe

(t)a

)k(S

)k(T

)k(V



)4.0  ,2(    
7.03.010

4.0102

H

 H
 γ

10
7.0

3.010

M

  H
10

H

H

44

4

2

2

2
2/1

34

4

P

61

0

⊂
++
+×

=−≡

⇒







++==

−

−

−−

aa

aaa

&

00thth order order ((algebraalgebra))

1331

0 10Gyr 14H −− == eV
13319

P 10GeV10M −== cm





Size of the UniverseSize of the Universe

In the beginning of radiationIn the beginning of radiation--dominated stagedominated stage

the physical size of the Universe is as large as     the physical size of the Universe is as large as     

10103030 the fundamental scalethe fundamental scale

Such a large factor can be explain by existence       Such a large factor can be explain by existence       

of precedingof preceding shortshort--time inflationary stage (time inflationary stage ( ))



CausalityCausality



SS origin of matter structure

SS++TT++VV → origin of CMB structure
(anisotropy and polarization)

(galaxies, clusters, voids..)

Gaussian perturbationsGaussian perturbations

T/S < 0,1

11stst order order ((oscillatorsoscillators))



QuantumQuantum--gravitationalgravitational origin of origin of 

primordial cosmological primordial cosmological 

perturbationsperturbations

creation of creation of masslessmassless fields from vacuumfields from vacuum

in nonin non--stationarystationary gravitational fieldgravitational field

•• Matter creationMatter creation ((GribGrib, , StarobinskyStarobinsky 19701970ss))

•• Generation of Generation of ТТ--modemode ((GrishchukGrishchuk 19741974))

•• Generation of SGeneration of S--modemode (( VV NN LL 19801980 ) ) 



Problem of generation of S and  T modes of
cosmological perturbations in Friedmann model 
is reduced to quantum-mechanical problem of 
elementary oscillators ωωωω=ββββk in external non-

stationary field αααα(ηηηη) in Minkowsky space (ηηηη,x)
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Tq - transverse-traceless component of 

metric tensor

Sq - superposition of longitudinal gravitation 

potential and velocity potential
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Adiabatic zone  (free oscillations) 

Elementary oscillatorsElementary oscillators
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General resultGeneral result
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expectationexpectation ((T/S < 0T/S < 0,,11))::

0.02   γ,  GeV 10 H 13 <<

Inflationary Big Bang stageInflationary Big Bang stage ((γγ < 1< 1) ) 





Creation of universe is creation of Creation of universe is creation of 

Hubble flowHubble flow
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Creation of structure is destruction Creation of structure is destruction 

of Hubble flowof Hubble flow

0a <&&

0a >&& ((antianti--collapse or inflationcollapse or inflation))

((collapsecollapse: : halohalo, , black holesblack holes))



Inflation can not answer the            Inflation can not answer the            

question of initial conditionsquestion of initial conditions

How do large densities appear How do large densities appear ??

How is cosmic expansion born How is cosmic expansion born ??

What is the initial symmetry What is the initial symmetry ??

These are the These are the cosmogenesiscosmogenesis questionsquestions

Universe is deterministicUniverse is deterministic,, largelarge andand

exists short period of timeexists short period of time ((inflationinflation))



Cosmological postulate (universe: hom.+isot.)

Creation of universe from nothing (‘false’ vac.)

Inflation itself froms Hubble flows (multiverse)

Eternal inflation (subplanckian curvature/dens)

CosmogenesisCosmogenesis paradigmsparadigms

Cosmological postulate was changed for two othersCosmological postulate was changed for two others::

superlargesuperlarge curvatures/densitycurvatures/density

launch of expansion of matterlaunch of expansion of matter



Universe is not aloneUniverse is not alone ((KopernikKopernik principleprinciple))

Gravitational  generation of the universesGravitational  generation of the universes

Black hole singularitiesBlack hole singularities ((collapsing COscollapsing COs))

Analytical continuation beyond singularityAnalytical continuation beyond singularity

IntegrableIntegrable singularities of singularities of BWHsBWHs

We assume:We assume:



New universes are created New universes are created 

in the in the ТТ--regionsregions of  of  BWHsBWHs

produced in the course of collapse             produced in the course of collapse             

of of stars,clustersstars,clusters and other compactand other compact

astrophysical astrophysical objects in the end  of          objects in the end  of          

their evolution  in parent universestheir evolution  in parent universes

Our concept of Our concept of cosmogenesiscosmogenesis



Answers to Answers to cosmogenesiscosmogenesis questionsquestions

(1)(1) SuperlargeSuperlarge curvatures/densities are  curvatures/densities are  

reached during reached during gravitational collapsegravitational collapse

(2)(2) Launch of expansionLaunch of expansion -- collapse inversioncollapse inversion

IntegrableIntegrable singularities forming in singularities forming in ТТ--regions of regions of 

BWHsBWHs, allow to continue geodesics via , allow to continue geodesics via rr == 00 &        &        

to reconstruct to reconstruct geodesicallygeodesically complete geometrycomplete geometry

(3)(3) QuasiQuasi--Hubble flows form from the matter Hubble flows form from the matter 

created created quantumquantum--gravitgravit. . ininТТ--regions of regions of BWHsBWHs



IntegrableIntegrable singularitiessingularities
((metrics withoutmetrics without punctionalpunctional pointspoints))
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BlackBlack--white holewhite hole

White holeWhite hole ((r < 0r < 0) ) is the extensionis the extension of black holeof black hole
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Oscillating BWHOscillating BWH



AstrogenicAstrogenic universeuniverse
ABC – region of homogeneous cosmology



Solution with inflationSolution with inflation
((asymptotically DSasymptotically DS))
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ResultsResults



Extrapolation of CSM in the past             Extrapolation of CSM in the past             

allows to reconstruct initial conditionsallows to reconstruct initial conditions

(1)  (1)  SuperlargeSuperlarge curvature/densitiescurvature/densities

(2)(2) Launch of expansion of matterLaunch of expansion of matter

(3)(3) QuasiQuasi--Hubble symmetry of flowHubble symmetry of flow



Answers to Answers to cosmogenesiscosmogenesis questionsquestions

(1)   (1)   SuperlargeSuperlarge curvatures/densities are curvatures/densities are 

reached during gravitational collapsereached during gravitational collapse

(2)(2) Launch of expansion of matter arises  Launch of expansion of matter arises  

due to inversion of the collapsedue to inversion of the collapse

(3)(3) QuasiQuasi--Hubble flows form from matter Hubble flows form from matter 

created quantumcreated quantum--gtavitationallygtavitationally inin the     the     

ТТ--regions of regions of BWHsBWHs driven by inflationdriven by inflation



*  *  IntegrableIntegrable singularity is a cusp with singularity is a cusp with 

unbounded density but zero mass and unbounded density but zero mass and 

finite gravitational potential finite gravitational potential 

** Tidal forcesTidal forces are limited  are limited  

** Geodesics continue from BH to WHGeodesics continue from BH to WH

** IntegrableIntegrable singularities are machines    singularities are machines    

for for productingproducting matter from gravitymatter from gravity

Analytical continuation of BH to WH in Analytical continuation of BH to WH in 

geometries with geometries with integrableintegrable singularitysingularity



A new generation of universes is born A new generation of universes is born 

inside collapsing objects ending their inside collapsing objects ending their 

evolution in the parent universeevolution in the parent universe

AstrogenicAstrogenic universesuniverses

MultiMulti--list universeslist universes
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