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Introduction: Cosmic Microwave Background and Angular Power Spectra
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Motivation
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e Used for multifield inflation with isocurvature fields orthogonal to
landscape potential

e Tomographic Non gaussianities

e Non gaussianities that can no be characterized through bispectrum or
trispectrum

e Requires the complete PDF

Phys. Rev. Lett. 121, 161302



Motivation
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Apparent oscillatory behavior
of Ay, coefficients as 7,
increases.

The behavior appears in the
observational data and in the
simulated data

Pattern or Noise
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Motivation: Edgeworth Expansion

0, = / d0p(0)He, (0 /06)

Thomas Buchert et al 2017 Class. Quantum Grav. 34 094002
Phys. Rev. Lett. 121, 161302

Approximation to describe
non-gaussian distributions

In function of cumulants coded
in an,

Using a base of Hermite
functions

Orthogonal between different
orders



CMB Maps Generation

e Healpix and Healpy
e Reconstruction of CMB map:

e Using (C,generated from
CAMB to reconstruct 4 ¢m,
coefficients.
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K. M. Gorski et al 2005 ApJ 622 759
10.21105/joss.01298



CMB Maps Generation
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Calculation of Qn coefficients
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Calculation of Qn coefficients
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e Outliers when plotting every realization

e Presence of them agrupated in specific
realizations

e Numerical? Sensitivity to some seed values?
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Bootstrap method and Confidence intervals
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e Bootstrap resampling method
e Estimate confidence intervals for
distributions
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Bootstrap method and Confidence intervals
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simpsons

cuisuins
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Theoretical Gaussian Profile

Gaussian Function
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Numerical Gaussian Distribution

Numerical Gaussian
No decaying pattern
Oscillation? Random?

a,/Vn!

0.0003 -‘
0.0002 |
0.0001 |
0.0000
—0.0001 |
—0.0002 |-
—0.0003 |

—0.0004 -

10

20

30

40

50

14



Perturbed Theoretical Gaussian Profile
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an/\/m
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Number of outliers
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Number of outliers
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Planck data masked
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Preeliminar data: Domenico Sapone

Behavior stays after many realizations
in simulated data

Amplitude of Oscillations is reduced
with more realizations in simulated data

Each is an individual run of 50 H_n
parameters
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Mean of 500 runs for

Planck data masked
*  Mean 500 runs °
each H_{n}

{  Planck masked
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Coefficient

Standard deviation
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Counts
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Info from Healpix Library conventions
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e Dependance of Y_{Im} spherical harmonics in oscillatory exponential [1]
e Approximation of Y_{Im} to an oscillatory expression

AT
T(n) = Z AgmYem (n)

£m

[ &k .
gy = 47 (—i)t / Gy T 0V, ® (0. (6.49)
Ci = (amal,) = % /dk K2 | T (k,£)| P, (k). (6.50)

Preeliminar data: Domenico Sapone



Hermitian functions

Hey(z) = 1,

He,(z) = =,

Hey(z) = z® — 1,

Hes(z) = 23 — 3z,

Hey(z) = z* — 62? 4 3,

He;(z) = «° — 102® + 15z,

Heg(z) = z° — 152* + 4522 — 15,

He;(z) = ¢’ — 212° + 105z° — 105z,

Heg(z) = 2® — 282°% + 210z* — 4202 + 105,
Heg(z) = z” — 362" + 378z° — 12602° + 945z,

Heyo(z) = 2'% — 452° + 630z° — 3150z* + 47252% — 945.
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