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ellipticity
suggests
2nd moments

ngk o /I(H)Hiej...edeQ

(Q11 — Q22) + 2iQ12
Q11 + Q22
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1. Compute second moments.

2. Calculate the responses to shear (P;) and
PSF ellipticity (Psm).

3. Correct for PSF ellipticity (e’).

psm
it Pg—l (eobs 2 = 6*)

This doesn’t seem that bad.
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Why is this hard?
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Selection biases matter

PR LCLET
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Shear selection biases:
calibration depends on sub-threshold
galaxy population
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The measurement process is complicated.

but the images are simple
(linear)

This suggests the following procedure:
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I'(x|g) = P * (8¢G)
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Construct counterfactual images

I'(x|g) = P * (8gG)
I(zlg) s T «@s, (P~ % I)]

remove the PSF, shear, and add a new PSF
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Construct counterfactual images

I'(x|g) = P * (8gG)
I(zlg) s T «@s, (P~ % I)]

4

we get to choose our final PSF
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Construct counterfactual images

I'(x|g) = P * (8gG)
I(zlg) s T «@s, (P~ % I)]

et = E{TI'(x|g7)}

any ~linear measurement algorithm
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Construct counterfactual images

I'(x|g) = P * (8¢G)
I(zlg) s T «@s, (P~ % I)]
et = E{T'(x|g7)}

e w— chy
2Aq

4

repeated measurement on counterfactuals

S —
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Apply a shear.
See how your measured shapes change.
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Selection effects are large,
but now effectively mitigated.
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There is no evidence
for any remaining calibration bias.
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summary of blending effects:

1. Reducing overall number density
2. Mixing shear across redshifts

3. Photo-z mis-estimation

=

Density-dependent selection

24
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shear
Oe Oe
Ry = —— Ry = ——
. oM 072
: epblob = R171 + Royo
(€i, eblob) = Ri{es, 11) + Ralei, 12)
ingle bl
inbifectly dofienddl Then we can write
P y “ effects on 2pt correlations

2 or more galaxies
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lensing kernel

Blending and shear
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Single blob,
imperfectly deblended,
2 or more galaxies

blending reduces completeness,
preferentially in overdense regions
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Impact on galaxy clustering
Lenses z=0.45-0.55, m,<22
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Sources z=0.95-1.05, m,<24

Impact on cosmic shear
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summary

* We developed a general framework to capture any systematic that

depends on the local number density of galaxies.
* |t is a single parameter model: 8,

 All this is captured by I': E~T 6 (I is related to 6
* We have an analytic model for the impact on the 2PCF (it works!)

excl)

* Doing the same for all the 3x2pt.
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