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Why even bother with the magnification bias? ﬁlm

Neglecting it can lead to significant biases in cosmological parameters
inferred from (Duncan et al. 2013):
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How Is the bias induced? ﬁum
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How Is the bias induced? nﬁm

Increase/reduction in observed flux Increase/reduction in the solid
brings some sources across flux limit angle behind the lens
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How do we estimate this bias?

For flux limited surveys, it is ‘easy’:
« Determine the galaxy count distribution with respect to flux

* Find scale of bias near flux limit

But what do we do when the survey is not flux limited?
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Magnification Bias from Simulations nﬁm

MICE?2 .
B — 5000 deg? of Simulated
(Crocce et al. 2009) Apply Complex BOSS BOSS Observa_tions V_Vith
N-body simulation Sample Selection known matter distribution
8.5 billion particles (k) and true flux & position
Over 15 Hubble volumes |
v v
Low-z bin (LOWZ/CMASS) High-z bin (CMASS)
(0.2<z<0.5) (0.5<z<0.75)
v v
Determine number density contrast due to magnification (on)
Assume unlensed flux T !
elirlgltielr fOHO_WS a Fit &n = 2(a - 1) k for many subregions of the sky
power law:
N o FluxA(-al) ! !

Estimate of a
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Magnification Bias from Simulations ﬁlm
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Alpha estimates for 28 subregions of 5000 deg? (black line shows weighted mean)
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Magnification Bias from Observations nﬁm

5000 deg? of Actual BOSS Observations (& for simulated
| observations)

v v
Low-z bin (LOWZ/CMASS) High-z bin (CMASS)
(0.2<z<0.5) (0.5<z<0.75)
v v
Determine galaxy counts (n) as a function of a cmodel magnitude

v v

Find a(mag) from gradient of log10(n) w.r.t. mag
v v

Determine optimal magnitude range to consider
v v

Estimate of a
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Magnification Bias from Observations ﬁﬂm

For0.2<z<0.5,

From i-band mag. with z€[0.2,0.5]

we consider the 5 E== | => This estimate from
i-band — Lowzibandmag, frbm,abs. the real obs. should
—— Low z i-band mag. from sim. b bi d
S [ a=1.8+0.15 from  €[20.79,20.96] SIS
------- a=2.36+0.12 from : € [19.96,20.13]
Population peak at mag. of 19.462 .
5 —— Population peak at mag. of 19.711 Compatlble!

— a= 243 + 0.1. a value from known « values

Only consider 104 \

mag. range near

turn-off where

power law should ~15 . . . .

be obeyed 16 17 18 19 20 21

i-band mag.
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Magnification Bias from Observations ﬁm

For 0_'5 <z <_0'75’ we From i-band mag. with z€[0.5,0.75]
consider the i-band I5
10 ~
5 -
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’3‘:‘ 0 4 _l \\\\1
S |
=>
This estimate —— High z i-band mag. from obs.
from the real ObS 1 — High z i-band mag. from sim.
should be unbiased a=2.62+0.28 from i €[19.46,21.12
------- a=3.08+0.3 fromie[18.55,20.21)] .
—10 9 —— Population peak at mag. of 19.711 Cf"nlconSIder the
: Population peak at mag. of 19.877 whnole mag.
| p p g
Compatible! —|"a= 325+ 0.07. a value from known x values range below turn-
-15 . . 1 - off within 2MASS
16 17 18 19 20 21 I
i-band mag. sample
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Forecasting for KiDS+BOSS Analysis
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Magnification bias if a = 3

L: Lens bin
« L1:(0.2<z<0.5)
« L2:(0.5<z<0.75)

S: Source bin
« S2:(0.3<z<0.5)
« S5:(09<z<1.2)

High-z GGL in KiDS+BOSS would barely be
biased (roughly equal to uncertainties) at a = 3

BUT we found that a = 2.62 £ 0.28

> Nothing to worry about... fOr now!
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Conclusions and Future Plans nﬁm

* Itis possible to determine the scale of the magnification bias for surveys with
complex sample selection from simulations and directly from observations

« Simulations are still however necessary to verify the estimates from the
observations

 The upcoming KiDS+BOSS analysis should not be biased due to magnification
» Future surveys which themselves are not flux-limited (DESI) and/or which have

greater overlap with BOSS (Euclid), may have to start considering magnification
biases - Plan to make predictions for these surveys
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BONUS: on vs. k example

0.2<z<05
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BONUS: Best Magnitude Range
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From i-band mag. with z€[0.2,0.5]
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From i-band mag. with z€[0.5,0.75]
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X
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BONUS: Low-z r-band ﬁm

From r-band mag. with z&[0.2,0.5]

15
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§ 0 J
—— Low z r-band mag. from obs. N
=59 —— Low zr-band mag. from sim.
a=1.53+0.32 from re[21.68,22.05]
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