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Experiments considered

EDV, F.R.Bouchet, in prep.

(CMB target 
post FG-
removal)

(CMB map)
(from ground 
is uncertain)

(actually usable fsky 
is debatable, and 
function of 
sensibility, nu 
coverage, etc.)

(Nu’s greater than 
600 may not be 
useful for CMB 
analysis)

(hoped results)



LCDM

By considering COrE+ we gain, on most of the 
cosmological parameters, about an order of magnitude 
with respect to the Planck experiment, and a factor 3 in 

average with respect to the LiteBIRD satellite. 
In particular, it is impressive the accuracy with which we 

could constrain H0. EDV, F.R.Bouchet, in prep.



Extensions 
to LCDM..

EDV, F.R.Bouchet, in prep.



By considering 
COrE we can 

reach the 
accuracy to have 
an indication of 

the total neutrino 
mass at 1sigma 

level.

EDV, F.R.Bouchet, in prep.



Ground based 
telescopes with a 

tau prior as 
provided by 

Planck HFI at low 
ell cannot be 

competitive with 
COrE.

EDV, F.R.Bouchet, in prep.



By considering a different fiducial value: mnu=0.12eV (IH?)

EDV, F.R.Bouchet, in prep.

In this case we have more than 2 sigma detection for COrE+.



With COrE+ we 
can constrain the 
neutrino effective 

number better 
than all the other 

experiments..

EDV, F.R.Bouchet, in prep.



..we gain about a 
factor 4(7) with 
respect to the 

Planck 
polarization..

EDV, F.R.Bouchet, in prep.



..and a factor 4(7) 
with respect to 

LiteBIRD.

EDV, F.R.Bouchet, in prep.



The only ground 
based telescope 
competitive with 
COrE is Stage-IV 
considering a tau 
prior as Planck 
HFI at low ell.

EDV, F.R.Bouchet, in prep.



With COrE+ we 
gain more than a 

factor 3 with 
respect to the 

Planck 
polarization.

EDV, F.R.Bouchet, in prep.



EDV, F.R.Bouchet, in prep.

The ground based 
experiments 

cannot constrain 
the running with 

the same 
accuracy, but 

Stage-IV can give 
very close results.



CorE in all the 
configurations can 

constrain dark 
energy better than 

all the other 
experiments.

EDV, F.R.Bouchet, in prep.



..and also with 
respect to all the 
ground based 

telescopes.

EDV, F.R.Bouchet, in prep.



Also in the BBN 
sector we can 

improve Planck 
constraints on the 
primordial helium 
abundance by a 

factor 6.

EDV, F.R.Bouchet, in prep.



EDV, F.R.Bouchet, in prep.

Stage-IV is 
competitive with 

COrE+ baseline in 
constraining the 
primordial helium 

abundance. 



With new satellite 
experiments we 
gain more than 2 

order of magnitude 
with respect to the 

Planck 
polarization.

These results are without 
considering delensing.

EDV, F.R.Bouchet, in prep.



..and COrE+ can 
do more than a 

factor 2 better than 
Stage-IV, without 

considering 
delensing.

EDV, F.R.Bouchet, in prep.



We can constrain at about 3 sigma r until 10^-3 without delensing. 
We have no significant difference between the different experiments.

w/o delensing

EDV, F.R.Bouchet, in prep.



Considering the internal delensing, we gain a factor 2 between COrE+ and 
LiteBIRD, constraining a possible r=10^-3 at about 5 sigma level.  
An indication at 1 sigma for r=10^-4 starts to appear with COrE.

with delensing

EDV, F.R.Bouchet, in prep.



w/o delensing

EDV, F.R.Bouchet, in prep.

When varying also nT, while we have no difference with a fiducial r=10^-2, 
COrE+ starts to have an indication at 1 sigma for a fiducial r=10^-3..



w/o delensing

We have a factor 2 between COrE+ and LiteBIRD when r=10^-4.

EDV, F.R.Bouchet, in prep.



with delensing

By considering the internal delensing,  
we gain a lot of sensitivity with COrE+..

EDV, F.R.Bouchet, in prep.



with delensing

EDV, F.R.Bouchet, in prep.

In fact it is the only experiment to can constrain  
r=10^-3 at more than 2 sigma level..



with delensing

Also when nT is varying.

EDV, F.R.Bouchet, in prep.



Conclusions
• In a LCDM model COrE+ can do a factor 3 better than LiteBIRD on 

cosmological parameters. In particular σ(Η0)=0.088 km/s/Mpc. 

• With COrE+ σ(Σmν)=0.04eV vs σ(Σmν)=0.06eV of LiteBIRD or Stage-IV. 

• With COrE+ σ(Neff)=0.04 vs σ(Neff)=0.20 of LiteBIRD. 

• With COrE+ σ(w)=0.11 vs σ(w)=0.30 of LiteBIRD or σ(w)=0.15 of Stage-IV. 

• Considering the CMBxCMB delensing, COrE+ can do a factor 2 better 
than LiteBIRD for the tensor-to-scalar ratio, constraining a possible 
r=10^-3 at 5 sigma level. 

• Considering the CMBxCMB delensing, COrE+ extended can constrain 
r=10^-3 at more than 2 sigma level, also when nT is varying at the same 
time, while with LiteBIRD there is only an upper limit.



Constraints on slow roll parameters for a Higgs Inflation model with fiducial rfid=3.58 x 10-3  (ns= 0.9645)

Higgs Inflationwith delensing



We compare 2 CMBxCMB delensing methods: 

• Lensing reconstruction with quadratic estimator (A. 
Lewis and A. Challinor, arXiv:astro-ph/0601594v4), provided by 
A. Challinor. 

• The iterative delensing estimator using the CMB 
polarization, given by (K. M. Smith et al., arXiv:1010.0048v2)

Delensing methods

where



We compare the gain we have by using one single 
iteration with respect to several iterations, where to 
replace each time the obtained delensed B modes, 
until to reach (J. Errard et al., arXiv:1509.06770v3):

Delensing methods

Finally, we define the delensing factor to evaluate the 
performance of the experiments:



Delensing methods



Cold Dark Matter  
Isocurvature Perturbation

Generalized Dark  
Matter for Neutrinos




