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(COVARIANCE MATRICES
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SIGNAL TO NOISE RATIO: COMBINING BISPECTRUM AND POWER SPECTRUM

2013

Information content of weak lensing power spectrum and bispectrum:
including the non-Gaussian error covariance matrix
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INcLUDING TOMOGRAPHIC ANALYSIS
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SEMI-ANALYTICAL APPROACH TO NON LINEAR CLUSTERING: THE HALO MODEL

- DARK MATTER DISTRIBUTION DESCRIBED AS A
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SEMI-ANALYTICAL APPROACH TO NON LINEAR CLUSTERING: THE HALO MODEL

- DARK MATTER DISTRIBUTION DESCRIBED AS A
DISTRIBUTION OF DARK MATTER HALOS WITH A

GIVEN DENSITY PROFILE

SPHERICAL COLLAPSE THROUGH A NFW PROFILE

Ps 5 (ps,Ts) —> (M, Cy) Ty
L(1_|_L) — = ¢y (M, 2)

CONCENTRATION
2 D.O.F T PARAMETER

pNFW () =

(CONCENTRATION PARAMETER C(Z,M): BULLOCK ET AL. 2001

SPECTRA ARE MODELLED THROUGH THE SUM OVER ALL THE POSSIBLE REALISATIONS OF HALOS DISTRIBUTIONS:
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PROPAGATION OF THE MODEL UNCERTAINTIES
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MATRIX REDUCTION. IMPACT OF THE TOMOGRAPHY
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MATRIX REDUCTION. IMPACT OF THE TOMOGRAPHY
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MATRIX REDUCTION. IMPACT OF THE TOMOGRAPHY

PHOTOMETRIC BINS (REDSHIFT)
lo.001, 0.418, 0.560, 0.678, 0.789, 0.900, 1.019, 1.155, 1.324, 1.576, 2.500 |

10 T'omographic bins 5 T'omographic bins 2 T'omographic bins 1 T'omographic bin

700

600 -

500 -

400 =

)b

Nl

~—— 300

200 -

100 -

0 | | I I I 1 I I | I I | I I I | I I | I
0 1000 2000 3000 40000 1000 2000 3000 40000 1000 2000 3000 40000 1000 2000 3000 4000

[ [ [ [

G --- G+ SSec —= G+ NGec == G + NGe + SSec

* 5 BIN TOMOGRAPHY STATISTICS: MAXIMUM SN RATIO UNDERESTIMATED BY 1.2 %
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MATRIX REDUCTION. IMPACT OF THE TOMOGRAPHY
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MATRIX REDUCTION. IMPACT OF THE TOMOGRAPHY

5 Tomographic bins 2 T'omographic bins 1 T'omographic bin
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* THE LOSS OF INFORMATION DUE TO THE SSC. IS RECOVERED IN THE BP ANALYSIS

* THE MAXIMUM SN RATIO IS INCREASED OF ABOUT 45 % IN THE BP ANALYSIS IF COMPARED TO

THE PP ANALYSIS ALONE. 21



MATRIX REDUCTION. IMPACT OF THE TOMOGRAPHY
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* T'HE DIMENSION OF THE FULL COVARIANCE MATRIX IS REDUCE OF I ORDER OF MAGNITUDE
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MATRIX REDUCTION. IMPACT OF THE TOMOGRAPHY

5 T'omographic bins 2 T'omographic bins 1 T'omographic bin
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* WE ARE STILL NOT CAPABLE TO RECOVER THE 22 % OF THE INFORMATION CONTENT

(SHOT NOISE INCLUDED)
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PrINCIPAL COMPONENT ANALYSIS (PCA): LOCALISING THE INFORMATION CONTENT

ORTHONORMAL BASIS OF EIGENVECTORS.: PRE—CONDITION I FOR IMPROVED INVERSION
1
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PrINCIPAL COMPONENT ANALYSIS (PCA): LOCALISING THE INFORMATION CONTENT

ORTHONORMAL BASIS OF EIGENVECTORS: PRE-CONDITION 2 FOR IMPROVED INVERSION
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PrINCIPAL COMPONENT ANALYSIS (PCA): LOCALISING THE INFORMATION CONTENT

ORTHONORMAL BASIS OF EIGENVECTORS: PRE-CONDITION 2 FOR IMPROVED INVERSION
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PrinciPAL COMPONENT ANALYSIS (PCA): LOCALISING THE INFORMATION CONTENT

ORTHONORMAL BASIS OF EIGENVECTORS: PRE-CONDITION 2 FOR IMPROVED INVERSION
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FURTHER REDUCTIONS
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For |Sai| > 0.1
Configurations: isosceles equilateral scalene
1 bin tomo. 653 84 o7
2 bin tomo. 8340 528 1343
5 bin tomo. 143487 8250 31136

* |SOSCELES CONFIGURATIONS ALONE CARRY THE 96 % OF THE MAXIMUM INFORMATION CONTENT

* OMITTING THE 5AND 6 POINT CORRELATION FUNCTIONS BIAS THE INFORMATION CONTENT FOR ABOUT 8%
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| HAVE PRESENTED A THOROUGH ANALYSIS OF THE INFORMATION CONTENT IN THE BISPECTRUM OF THE

WEAK LENSING CONVERGENCE.

THE TOOL DEVELOPED CAN BE APPLIED TO GALAXY SURVEYS LIKE EucLip, DES or LSST.

THE STRUCTURE OF THE CODE ALLOW THE COMPUTATION TO BE APPLIED TO GALAXY CLUSTERING AND
TO BE BASED ON DIFFERENT OTHER MODELS FOR THE NON LINEAR GROWTH STRUCTURES.

WITH THE PRESENT ANALYSIS WE HAVE PROVED

* T'HE ONLY LEFT UNCERTAINTY IN THE THEORETICAL MODEL DOES NOT EFFECT OUR FORECAST.

* THE LOSS OF INFORMATION DUE TO THE SSC IS RECOVERED IN THE JOINT ANALYSIS.

* THE MAXIMUM SN RATIO IS INCREASED OF ABOUT 45 % IN THE JOINT ANALYSIS IF COMPARED TO
THE POWER SPECTRUM ANALYSIS ALONE.
* BY APPLYING THE RIGHT PRECONDITIONING, WE ARE CAPABLE TO PROJECT THE COVARIANCE MATRIX

IN A SUBSPACE OF DIMENSION 45 % SMALLER.
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