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I Testing Shear Recovery

gravitational shear can be recovered to ~3% accuracy,
using the EGL technique

* *|deal testing conditions:
— better than 99% convergence of fitting procedure

— no overlap of individual galaxy images
— galaxy shapes evenly distributed

* Realism:
— image noise, finite sampling, asymmetric galaxies, PSF

I * Under ideal testing conditions?,



Outline

EGL method

— shape measurements &
— shear recovery

EGL Fitting Procedure

— multifit (fitting multiple exposures at once)
Testing shear recovery

— boring stuff to watch out for (Nakajima & Bernstein 2007)
PSF interpolation

— with less noise
(Schrabback et al. 2006 + Jarvis & Jain 2004)



I Gauss-Laguerre = Polar Shapelets

. Orthogonal functions
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GL + Elliptical Basis

* QOrthogonal functions
E
‘qu(x)
» basisE= (e, e, o, X, yo)

* Decompose image:
_ E
1(x) = % bpq\qu(x)
- centroid: b =b =0

This describes
the galaxy
to the 0™ order

_ Size: b11 =0
— Shear: b20= b02= 0



EGL - with PSF

e Convolve EGL basis
function with PSF

* Find coefficients for the
basis functions d)jq
I(X)=X b P (x)
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I EGL Fitting Procedure
: -2 b o) ° Standard % minimization
I X =p§lp sz b=o ﬁ
oy = %@E p2
By = %’I
db

* Find the matrix e
W= ZSEk ZGkij‘PiE
k |
(Gy;: generator for oF,)



EGL Fitting Procedure

e Standard y* minimization

I—Zb¢
2= Z[ (%)
pixel p p
+Z[I —Zbcb( X;)[

%

for additional image
with image I', pixel p’

e Find the matrix dE

b=o"p
(X _§CI)E p2
B = 2Ly
db
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(Gy;: generator for oF,)



I Estimating Shear = Averaging Shapes
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Testing Shear Recovery

* Under ideal testing conditions®,
gravitational shear can be recovered to ~3% accuracy,
using the EGL technique
* *|deal testing conditions:
— better than 99% convergence of fitting procedure

— no overlap of individual galaxy images
— galaxy shapes evenly distributed

* Realism:
— image noise, finite sampling, asymmetric galaxies, PSF



Testing Shear Recovery
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Calibration Bias across
different galaxy ellipticity



Testing Shear Recovery
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PSF shape suppression
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PSF Interpolation by PCA

PSF across the HST ACS field

e Start with ACS PSF
stellar fields from
Schrabback et al. 2006

* Principal Component
Analysis from PSF
samples across all fields
(PCA:Jarvis & Jain 2004)
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PSF Interpolation by PCA

HPIEEERIE © Decomposed into

Principal Components

T
]

chip
chip2

Y
Mﬁﬁ

variance
w5

|III|II|III|XIII|II

80



PSF Interpolation by PCA

EIBFIEZIBEIE) © Take PCA coefficients of

BIBTIFIM @] each PSFimage

BEERERIEE ° 2D Interpolate over each

ol
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Rfe;igxal after 2d polynomial fit
AR L 1B o components

E@BMH (maximum amplitude is ~1% of

original flux)
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I Why?

— sensitive only to gravitational deflection of light

* However, it Is prone to many systematic errors
— need a background image of galaxies
* galaxies have random shapes, images are dim

— shapes of galaxies used as estimator of the shear field
* telescope PSF modifies galaxy images

— other effects
e sampling, crowding; intrinsic alignments, redshift distribution

* To understand WL as a quantitative probe, its accuracy
of estimating gravitational shear must be quantified

I * Weak Lensing is great for probing matter distribution



