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BICEP2 claim on Planck-like plot

0.94 0.96 0.98 1.00
ns

0.0

0.1

0.2

0.3

0.4
r 0

.0
0

2
Planck+WP+highL

Planck+WP+highL+BICEP2



Hard art of power spectrum bending (I)
Work (with Chris Gauthier)
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Hard art of power spectrum bending (II)

100 101 102

`

102

103

D
T
T

`

Power-Law + Step + r
Power-Law + Step
Power-Law
Power-Law + r
Planck

Many ways to bend low-` power spectrum without messing up
high-` multipoles, but all seem to require extending the
six-parameter concordance model of cosmology.



Scenario I : Targetting detection of r ≈ 10−3



B-mode predictions



Planck and COrE sensitivities



Planck and COrE sensitivities



COrE component separation



In�ationary models



Summary of low-r option : disovery of B modes from
in�ation

I This option assumes that the BICEP2 claimed detection is
explaned by an underestimated contribution from galactic
foregrounds or unaccounted systematic errors. Until a
con�rmation from another experiment is in hand, this option
cannot be excluded.

I Under this option the mission design objective is to maximize
the discovery potential. This means having exquisite raw
sensitivity accompanied by corresponding control over
systematic errors and observing over mutiple channels to allow
accurate removal galactic and other foreground contaminants.



Scenario II : Precision characterization of
cBB ,tensor with r ≈ 0.1− 0.2



Probing consistency of in�ationary paradigm
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Scalar perturbations cannot measure the height of the potential
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Tensor perturbations (i.e., gravitational wavesi generated during in�ation) measure
the height of the potential
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B-mode predictions



Planck and COrE sensitivities



What if we could clean 90% of the lensing noise ?
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Summary of high-r option : precision characterization of the
B mode power spectrum

I While in this range of r detection from the ground is possible
by looking through �holes between the clouds," a complete
characterization requires full-sky coverage and wide,
multiple-channel frequency coverage to remove foregrounds
completely. Cosmic variance is the limiting factor.

I In single-�eld in�ation the scalar perturbations determine the
in�ationary potential up to an integration constant, which is
�xed by measuring r at one angular scale. Measurement of r
at multiple scales provides a consistency check of single-�eld
in�ation.

I The �rst target is to �x nT by measuring r at several angular
scales as widely separated as possible. The reionization bump
is an obvious target, but overcoming cosmic variance will
require going to large ` where the primordial B mode signal
becomes subdominant and delensing is needed.



Lensing science and delensing



Gravitational lensing spectrum : COrE vs Planck



Lensing reconstruction noise



Measuring absolute neutrino masses with COrE



What it takes to measure neutrino masses



Cleaning out the lensing

Seljak & Hirata, (astro-ph/0310163) PRD 69 (2004) 043005



Cleaning out the lensing







Conclusions :

I COrE+ has an exciting primordial cosmology science case
under both scenarios considered. While it would be more
satisfying to make a �rst discovery, complete characterization
of the B modes will require a mission from space.

I More study of the complete characterization of the primordial
B mode spectrum with r = 0.1 is needed. In particular
delensing must be better understood for large r .

I Besides primordial B modes COrE+ has exciting ancillary
science such as measuring absolute neutrino masses, detecting
clusters at large redshift, measuring cluster proper velocities,
characterizing the CIB from early dusty galaxies to name a few
examples.




