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Cosmological weak lensing
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Shear estimation: noise bias

image brightness moments s Chi distribution
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* linear in the image pixel values 051
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— follows Marsaglia-Tin distribution
see also

* mean/mode do not recover true value
* pdf extends beyond unit circle
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Shear estimation: intrinsic ellipticities

Need a deep survey component to
1. calibrate noise bias on high S/N observations, or
2. extract intrinsic ellipticity distribution to put into image simulation
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Shear estimation: calibration

Herbonnet, Hoekstra

- 0 . u 5‘ T T T I T T T T I T T T T I T T T
; + : ¢ ¢ ’ ¢ |
8 -0.1 i g
o ¢ ]
[ E E . E ]
© ! 4 3 ]
= 015 |- .
g [P s s, /////////IIIIIII}I////////////////////////f//fff/////i’/// HELE !III;IIIIIIII/ ffi////:
= 1
-l(—u' 4
o)
= ! ]
g | *20<r<25 : ]
-0.25 | *20<r<23 —
| *23<r<24 ]
| e24<r<25 ¢ . :
— D . 3 ] i i i | i i i I | i i i I I i i i ]
25 26 27

My, —
Hoekstra+ 15 mllm 25

— it seems likely all shear estimation algorithms will require calibration on simulations
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Shear estimation: calibration

Herbonnet, Hoekstra
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Photo-z: characterisation

lensing distance ratio r<24
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Photo-z: uncertainty in mean

effect of uncertainty in priors on mean of tomographic redshift bins
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* bias in the mean accounts for unidentified catastrophic redshift failures
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Baryon feedback: impact
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Baryon feedback: modelling
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Baryon feedback: external calibration
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KiDS early-science: GAMA group weak lensing
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— use galaxy-halo measurements to calibrate/ put priors on feedback models
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Intrinsic alignments: the problem
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Intrinsic alignments: impact
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Intrinsic alignments: mitigation
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* nulling works, but removes substantial amount of cosmological information
* self-calibration works, and recovers most/all of the constraints
* red/blue galaxy split may work as well (Krause+ 15)
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Error determination: noise biases

scallng of errors/biases with no. of realisations
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Error determination: covariance estimators

scaling of errors/biases with no. of realisations
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Error determination: covariance estimators

scaling of errors/biases with no. of realisations
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Error determination: super-sample covariance
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Error determination: super-sample covariance
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Conclusions

Key topics in weak lensing cosmology have seen good progress recently
but still face major challenges:

* shear estimation methodology and calibration;

* photometric redshift characterisation;

* modelling baryonic effects on non-linear matter power spectrum;
* mitigating intrinsic galaxy alignments;

* precise and accurate errorbars on weak lensing statistics.

Lessons learnt:
* Precision cosmology with weak lensing is impossible without detailed
understanding of the galaxy samples involved.

* A thorough understanding of all statistical properties and tools involved
is vital for precision cosmological analyses of large-scale structure.
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