FLEXION IN COSMOS

Measuring Higher Order Lensing Distortiond
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WHY FLEXION?

Flexion 1s the gradient of shear

Describes local distortions when the shear
1s not constant across a source 1mage

Adds more detail to mass reconstruction

SO IMproves e.g.
substructure detection (e.g. Bacon et al 2006)

halo shape determination (e.g. Hawken & Bridle 2009)
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F Y g
+ . F Flexion
Y : Shear
G: G Flexion
+ See e.g. Goldberg & Bacon 2005, Bacon et al 2006,
Massey et al 2007
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F FLEXION
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G FLEXION

e R R AALA AL A
oy -k R R R KAAALLA A+ 1 vy
«Y Moo P R IAALLAL A 0w
Y*%YYY%%%AAAA4%+L

@Iiiiii

<

(YYYY Y
YYYYrrs
YYYrrs
Yy
bbbl
etk
IS
A LN K
L ALLKKK
YA ALAALLAA
YA ALALLLL A
- VYA AL AL AL
-yf% 4*1%+4xA**%%%.

>~

-,vi.%4*«%%ax*****

I I | :_\I_\I_\I_\!_\L\_\<v——_

O 00 O < QN O

(utlwoup) A

10

x (arcmin)

Bacon et al 2006

)
=
o

o

® puf
Q

-

N’
i
Q

o
=
<

)

>
=

ﬁ

=



MASS RECONSTRUCTION

Shear only Flexions only Shear & Flexions

y (arcmin)

Bacon et al 2006
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THE MV PIPELINE

+ Decompose galaxy 0f Rea comporents
image 1nto a series of s
shapelets (e.g. Refregier 2003, 6
Refregier & Bacon 2003, Kuijken 2006 ) ¢

+ Create shapelet model
of sheared and flexed

galaxy L
+ TFit observed image to
model to find amount by

-10 | Imaginary components

WhiCh it iS Sheared and I I I I I I I I I I
0 1 2 3 4 5 6 7 8 9 10
flexed

Velander et al (in prep.)
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FLASHES

FILASHES: FlLexion And SHEar

Simulations

Variations:
Intrinsic galaxy ellipticity
Galaxy profiles
SINR
PSF ellipticity
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FLASHES

STEP4/GREATO08-like

10000 galaxies per image

One shear/tlexion value across image

Use STEP-parameterisation:

measured input input
Q% ) — Vi = M, + G

') nyi

m = multiplicative bias; ¢ = additive bias

Malin Velander (Leiden)



FLASHES RESULTS

Galaxy shape Galaxy profile
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“GALAXY-GALAXY?”
SIMULATIONS

STEPA4-like “galaxy-

galaxy” simulations

Central lens object has
Sérsic index n = 1
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GG SIMULATION
RESULTS
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BRIGHT OBJECT
REMOVAL

Create Sérsic model of
nearby object

Subtract model from
source postage stamp

Remove nearby objects
depending on
brightness and distance
from source
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GG SIMULATION
CORRECTED RESULTS
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COSMOS ANALYSIS

Shear/flexion from MV
pipeline

Parametric CTI
correction as In

Schrabback et al 2010

PSF correction done

using PCA as in
Schrabback

Photo-z’s from Ilbert et
al 2009

Galaxy-galaxy signal
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COSMOS RESULTS

Velander et al (in prep.)
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...AND THE G FLEXION

Velander et al (in prep.)
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BOR EFFECT

—21.0 < My < —19.0 and 7 < 24.33
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POWERLAW
CONSTRAINTS

+ TFit powerlaw to signals Powerlaw
cy=—-Ad™"
" F=(n—-2)Ad """
Purple: shear (1-30)
Green: F flexion (1-30)
White: combined 30
Prefer n < 1
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SUMMARY

Flexion adds crucial information to halo shape
measurements and substructure detection

Galaxy-galaxy tlexion has been detected in
COSMOS but 1s still noisy and seems

overestimated compared to shear
Could also indicate shear underestimation

In tuture, try ground-based larger datasets
(CFHTLS, RCS2, KiDS...)
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