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November 17, 2010 Dr. Diego Blas Temino
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BSP 730 (Bat. sciences physique UNIL)

CH-1015 Lausanne, Switzerland

Dear Dr. Diego Blas Temino!

We would like to invite you to visit the Institute for Nuclear Research of RAS for scientific 

collaboration and to give a seminar on your current research. The dates we propose for your visit 

are from 23.01.2011 to 30.01.2011. 

This letter is accompanied by an official invitation in Russian. Please, present the latter to the 

nearest Russian consulate together with other necessary documents (e.g. passport) when applying 

for your visa. (Please note that the application must be made for a single entry visa.) 

We are looking forward to see you in January. 

Director of INR RAS

Academician! ! ! ! ! ! ! ! V.A. Matveev

четверг, 7 августа 14 г.



14 billion years of the Universe history in 3 hours

• Expansion of the Universe


• Hot Big Bang


• Inflation
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14 billion years of the Universe history in 3 hours

• Expansion of the Universe


• Hot Big Bang


• Inflation



CMB anisotropies

Planck coll. (2015)



CMB anisotropiesPlanck Collaboration: Cosmological parameters
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Fig. 1. Planck 2018 temperature power spectrum. At multipoles ` � 30 we show the frequency-coadded temperature spectrum
computed from the Plik cross-half-mission likelihood, with foreground and other nuisance parameters fixed to a best fit assuming
the base-⇤CDM cosmology. In the multipole range 2  `  29, we plot the power spectrum estimates from the Commander
component-separation algorithm, computed over 86 % of the sky. The base-⇤CDM theoretical spectrum best fit to the Planck
TT,TE,EE+lowE+lensing likelihoods is plotted in light blue in the upper panel. Residuals with respect to this model are shown in
the lower panel. The error bars show ±1� diagonal uncertainties, including cosmic variance (approximated as Gaussian) and not
including uncertainties in the foreground model at ` � 30. Note that the vertical scale changes at ` = 30, where the horizontal axis
switches from logarithmic to linear.

the best-fit temperature data alone, assuming the base-⇤CDM
model, adding the beam-leakage model and fixing the Galactic
dust amplitudes to the central values of the priors obtained from
using the 353-GHz maps. This is clearly a model-dependent pro-
cedure, but given that we fit over a restricted range of multipoles,
where the TT spectra are measured to cosmic variance, the re-
sulting polarization calibrations are insensitive to small changes
in the underlying cosmological model.

In principle, the polarization e�ciencies found by fitting the
T E spectra should be consistent with those obtained from EE.
However, the polarization e�ciency at 143 ⇥ 143, cEE

143, derived
from the EE spectrum is about 2� lower than that derived from
T E (where the � is the uncertainty of the T E estimate, of the
order of 0.02). This di↵erence may be a statistical fluctuation or
it could be a sign of residual systematics that project onto cali-
bration parameters di↵erently in EE and T E. We have investi-
gated ways of correcting for e↵ective polarization e�ciencies:
adopting the estimates from EE (which are about a factor of
2 more precise than T E) for both the T E and EE spectra (we
call this the “map-based” approach); or applying independent

estimates from T E and EE (the “spectrum-based” approach). In
the baseline Plik likelihood we use the map-based approach,
with the polarization e�ciencies fixed to the e�ciencies ob-
tained from the fits on EE:
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= 1.021;
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0.966; and
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EE fit
= 1.040. The CamSpec likelihood, de-

scribed in the next section, uses spectrum-based e↵ective polar-
ization e�ciency corrections, leaving an overall temperature-to-
polarization calibration free to vary within a specified prior.

The use of spectrum-based polarization e�ciency estimates
(which essentially di↵ers by applying to EE the e�ciencies
given above, and to T E the e�ciencies obtained fitting the T E
spectra,

⇣
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= 1.04,
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= 1.0, and
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TE fit
=

1.02), also has a small, but non-negligible impact on cosmo-
logical parameters. For example, for the ⇤CDM model, fitting
the Plik TT,TE,EE+lowE likelihood, using spectrum-based po-
larization e�ciencies, we find small shifts in the base-⇤CDM
parameters compared with ignoring spectrum-based polariza-
tion e�ciency corrections entirely; the largest of these shifts
are +0.5� in !b, +0.1� in !c, and +0.3� in ns (to be com-
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Wanted: BSM physics 

•Dark matter

•Baryogenesis

• Inflation, reheating

Conceptual 
•Why cosmological constant is so small ?

•What was before inflation ? 

•Why quantum mechanics works for the whole Universe ?

Where the next breakthrough ?


