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Expected CMB constraints on ΔT should still improve this support.

THE SCALE OF SEMICLASSICAL GRAVITY
ΔT and ΔR expressed in terms of the semiclassical and quantum 
Gravity Temperature scales

Tsem = h H /(2π
 

kB )       ,   TPl = MPl c2/ (2π
 

kB )

Tsem is the semiclassical or Hawking-Gibbons temperature of the
initial state (or Bunch-Davies vacuum) of inflation. TPl is the
Planck temparature 10 32° K.

Tsem / TPl = 2π
 

(2 εV ) 1/2 ΔR ,     Tsem / TPl = π
 

(2)-1/2 ΔT

Therefore, WMAP data yield for the Hawking-Gibbons Temperature
of Inflation:

Tsem ~ (εV) 1/2 10 28 ° K.



LOWER BOUND on r
(ON THE PRIMORDIAL  GRAVITONS  

Our approach (our theory input in the MCMC data 
analysis of WMAP5+LSS+SN data). [C. Destri, H J de 
Vega, N G Sanchez, Phys Rev D77, 043509 (2008)].

Besides the upper bound for r (tensor to scalar 
ratio) r < 0.22, we find a clear peak in the r 
distribution and we obtain a lower bound 

r > 0.016   at  95% CL   and 
r > 0.049   at  68% CL.

Moreover, we find  r = 0.055 as the most probable 
value.

For the other cosmological parameters, both analysis agree. 







Fast roll Inflation produces
the Observed Quadrupole CMB Suppression

D. Boyanovsky, H. J de Vega and N. G.  Sanchez,
” CMB quadrupole suppression II : The early fast roll stage ”

Phys. Rev. D74 , 123006 (2006)





















































PREDICTIONS

From the upper universal curve:
UPPER  BOUND r < 0.053

From the lower  universal curve:
LOWER BOUND r > 0.021

0.021  <    r   <  0.053

Most probable value: r ~ 0.051



































WMAP data reveals that its contents include 4.6% atoms, 
the building blocks of stars and planets. 

Dark matter comprises 23% of the universe. 
This matter, different from atoms, does not emit or absorb 

light. 
It has only been detected indirectly by its gravity. 

72% of the Universe, is composed of "dark energy", that 
acts as a sort of an anti-gravity. 

This energy, distinct from dark matter, is responsible for 
the present-day acceleration of the universal expansion.

CONTENT OF THE UNIVERSE
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