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Hubble diagram (t)

S-mode (density perturbations) S( K )
T-mode (gravitational waves) T(k)
V-mode (vortex perturbations) V (k)
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h=0.65, 0.7
T=2725 K
W= 1

W= 0.5
W= 0.23

W= 0.7










WMAP3 AND OTHER MEASUREMENTS
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Tegmark, Zalgarriaga 2002



All value$+V)/S > 0.2a e

excluded as In this case a

obBBode iIs iInsufficient for
formation of the structur

TH#S+V=(1®)> fixed by CM







guantum gravitational creation of massless

ation of matter (particles, Grib, Starobinsky...1970s)
eneration of -rmode (gravitational waves, Grishchuk 1974)

seneration of S-mode (density perturbations, V.N.L. 1980)







g T - transverse-traceless component
of gravitational field

a:=a’/8G , b=1

O| g - gauge-invariant superposition of
longitudinal gravitational potential
and the velocity potential of matter
multiplied by the Hubble parameter

ai= °gl/4pGb°, b=c_/c
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equation of state In

perturbation sector




Rotationless ideal fluid = field theory
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two polarizations of gravitational waves
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q| ~ const
q ~ const
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Two ways to realize condition U>0:

* @£2: scattering problem (g=2 RD)

(T~k? - blue spectra , kompaneets, V.N.L. 1981)
n, o d1In(T) _5_ 025 151
d In(k) S

*x (Hy= >0 (g<l1' Inflation
(T~H? - red spectra , starobinski 1979)

- N, = 20Q)= ()_5I < 1C - Inflation test!
S






) < 0.2

Power -law inflation:
only massive field ( mfj ) remains

ns>1 - L -inflation
ng<1 - «chaotic » or «new» or ...







Only hyﬁothgéé’é , notheory
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In galactic halo -
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& (talkk of E.Mikheeva here):

- |nitial small scale perturbations
prevent cusp formation in DM halos

10°M <M <10i2M

| G* : underestimation of initial
conditions, results depend on program
(Moore, NFW, lypin)







Berezinsky et at 2004, Diemand et al 2005
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example: massive graviions (gravitational creation
In early Universe , monochromatic signal for LISA )




allowed masses conversion  xion -pnhoton
- Xion In magnetic field
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QSO polarization




Constraints on

DM is not dark because of oscillations to
ordinary neutrino and matter interaction

reraining region for  10-keV neuirinos
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Conclusions

Independent determination
of late and early Universe

Stable prediction
ng @ Wad W ah.7

SCM: f, ~17%, W ~ 0.3, h~0.7
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The situation reminds the previous

discoveries: quarks , W-bosons , neutrino
oscillations , CMB anisotropy & polarization







Observational constimm =
on inflationary modevs.\

Observational constra’ate
on -field potential ene.
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example - power law inflation - all p>1 forbidden !

V »/ P D- integer number
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TFmode Is just 5 times as muck

the amplitudemb&€0.04°= 0.7 )




... unconfirmed results







Cusps in DM halos

(simulations)

r~r9
al (1, 3/2)

Diemand et al. 2004




