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The linearized lens equation

B=6— %”sa(ode) =0-a) (1)
1(0) = 19)[3(0)] (2)

18) = 1980 + A(Bo) - (0 — 60)]  (3)

9B _ (. 9*(8)
A6) =59 = <5’J 00,00; )

<1—f‘f—71 -2 >
-2 l1-rk+7
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Second order lens equation

9Bi, 1B 3
i = 0; + = 0;0 0
A 20,5 2 80,0, Kk +0(67) (5)
0A;;
Dij = 2
ijk aek ’ (6)
-2 — — — —
Djy = < Y11~ 72,2 72,1), Dyj» = ( 72,1 ) 72,2 ) (7)
721 722 722 47127721
1 a (S)
1(0) ~ 1+ [(A—=1);0; + ED,-jkGJ-Qk % 1'*)(@) (8)

Let's think about something more clever.
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Spin fields  (Bacon & Goldberg 2006)

vV = (V1> — v+ iwv (9)

%)
0=01+1i0h 8T =01 —i0s (10)
0 =« s=1 (11)
oy = 2k s=0 (12)
DO = 2 s=2 (13)
D01y = 2F s= (14)
P =2G s = (15)
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Image distortions  (Schifer & Bacon in prep.)

original

¢ = const po g« oo @

(Figures stolen from P. Melchior and B.M. Schafer)
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A beautiful formalism  (Schifer & Bacon in prep.)

g_ A potential deflection Jacobian flexion
[2]
tensor 3 [ y G
tensor 2 - / \
vector 1 7 T
scalar 0 F W /

2 3
powers of differential operator

(Figure stolen from B.M. Schafer)
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potential 1.

@ Reconstruction quantity is the lensing
approach.

o Maximume-likelihood, grid-based
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@ Reconstruction quantity is the lensing

potential 1.

o Maximume-likelihood, grid-based

approach.
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A combined reconstruction method in a nutshell

@ Reconstruction quantity is the lensing LT L BT T el T FIIE
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@ Maximum-likelihood, grid-based i 4 * zm";**ﬂﬁgggf
approach. if O
NN T
= ATE T
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X“(¥) = x5 () + x5 (¥) + x5 () P T o o
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X (i) 1 BV e S
T L S
1 ‘;:t?*‘: 3; E;A‘hf
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© F =111+ 2] +i[th112 + ¥ 222]]

G= % [[¥,111 — 39,122] + i[3%,112 — ¥ ,222]] ‘ i ”
2 —1 +
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approach.
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Measuring galaxy shapes in the real world: A big problem!

Intrinsic galaxy Gravitational lensing  Atmosphere and telescope  Detectors measure Image also
(shape unknown) causes a shear (g) cause a convolution a pixelated image contains noise

(Handbook for the GREAT08 Challenge, Bridle et al. 2008)

Shear measurement method

Passive Active

Measure a number from the data Fit a model to the data

Subtraction

Subtract a number from
the data

Deconvolution

Invert the PSF
convolution

PSF correction scheme
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The moments approach

M = /d20 1(0)W () s=0 (16)
D; = / d?0 1(9)W(0)6; s=1 (17)
Qj = /d29 1(0)W(6)6:6; s=0,1  (18)
Qijn = /d29 1(0)W(6)6;...60,, s=.. (19)

(Figure stolen from C. Heymans, I'm sure she stole it somewhere else)
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KSB and Holics

(Kaiser et al. 1995, Okura et al. 2008)

= Q11 + Quiz + (G2 + Q)
Q1111 + 2Q1122 + Qo2

¢
F <9/4 - 3(Tro)2/$>
5— Q11 — 3Qu12 + /(3Qu12 — @222)
Qu111 + 2Qu122 + Q222

_ Qi1 — Qo2 + 2iCr2
Qi1 + Q2 +2(Qu1 Qe — QF)1/2

3

But, this does neither account for

the weight function, nor for the KSB
correction.

Weighting scheme correction
oW
de = f™(Qij, Qijis Qijits W, W)

PSF correction

Weighting scheme correction

oW
AC A = [(Qijris Qijktmn, W, o )

PSF correction

ow 9w oW 9*W 8w
de = [*™(Qij, Qijks Qijit, W, 902 922 ) A¢, AS = F(M, tr(Qi5), Qijks Qijhts Qightmn, Wy ——

o2 o3

But, this does not take into account

shear x flexion terms.
Julian Merten (ITA H
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Alternatives: Model Fitting  (e.g. Kitching et al. 2003)

. g 7 (k

I. 2 Data
I: Create galaxy 15 30
model 150 ol 25(
forward FFT, . 4=D B ® 200
multiply, 6 100 G 15

PSF inverse FFT 4 4 !

3: Convolve 50 100
galaxy and PSF 2 2 B i

0.08
/ <488 Wiy Comparedata2 tEREE
and model to

0.04 minimise chi-sq

(data(i, j) — model(i, 7))?

2: Select PSF 0.02
model X2 =¥, S
2 4 8 8 1012 o(i,j)?
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