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Gravitational magnification of point sources




Measuring magnification effects

» for an 1solated source: L . =ulL,

* for an ensemble of sources: n,(>L) = 1/u ny,(>L/w)
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Measuring magnification effects

» for an 1solated source: L . =ulL,

* for an ensemble of sources: n,(>L) = 1/u ny,(>L/w)

if ny(>L) / L-2°2 then n, (<m)=u*! . n,(<m)

if w= 14+ ou then (<m) = (a-1) . ou . ny(<m)

obs



The magnification bias

» Webster et al. (1988)

* Narayan (1989)
Schneider (1989)

* Broadhurst (1995)

* Fort, Mellier & Dantel-Fort (1996)

excess of QSOs around foreground galaxies

Lensing => QSO-galaxy correlations

Magnification bias detected from A1689

Magnification bias detected in Cl 0024+1654
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Magnification bias around clusters

* Webster et al. (1988)

* Narayan (1989)
Schneider (1989)

* Broadhurst (1995)

* Fort, Mellier & Dantel-Fort (1996)

* Broadhurst et al. (2004)

excess of QSOs around foreground galaxies

Lensing => QSO-galaxy correlations

Magnification bias detected from A 1689

Magnification bias detected in Cl 0024+1654
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The magnification bias with the SDSS
Scranton, Ménard et al., 2005

* 5000 deg?
* 225,000 photometric quasars with photoZ > 1

* 13.5 million galaxies

Both quasars and galaxies come from the same
photometric survey

- masks applied around bright objects
and bad seeing regions




Analysis with the Sloan Digital SKy Survey
Scranton, Ménard et al., 2005
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Detection of Cosmic Magnification with the SDSS
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Quasar number counts
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Magnification as a function of scale
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Measuring magnitude shifts

Log N(m)
M jiie
m (= -25logF+C)
Lensing effects be observed

Magnitude change: < mgso

Log N(m)

. Ngalaxies > (theta)
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Reddening by LSS
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Estimators for the signal

Number count change:
< NQSO : Ngalaxies > (theta)

Magnitude change:
< mQso - Ngalaxies > (theta)

2.5 A
. omy = —2.51
expected change: 1\ D log p+ mi0 (1 i ,.,)

Color change:
< (mQso - MQso’) . Ngalaxies > (theta)



Reddening by LSS
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Mass profile from magnification
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Correlation between QSO colors

and galaxy overdensities
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Extinction curve

N

Zaritsky (1994)
“Preliminary evidence for dust in galactic halos”
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Fic. 5. Color differences for the eight fields are plotted. The colors are
normalized to produce zero mean B — I color in the outer fields. Dotted error

bar crosses represent results from the individual eight fields, with the height
reanrecentine the 1 nncertainitv in the enlor differencrae and the width ran.



Correlation between QSO colors

and galaxy overdensities

< (m@so - m@so’) . Ngal >

<QS0 color.6,>(8)

W072§
W073§

WOJLE*

o
&

= 10-2|
/\m
“«< S
S 1073
(@]
Q
e —a
2 10
\v4
107°

<QSO color.d,>(0)

T072§

107% ¢

<ji—z>

<g—r>

6 [arcmin]

6 [arcmin]

6 [arcmin]

= 1072 1
A 1
< < I
§ 1 073 S X =3
[} S I
© T
O . S T
9 107 h NS =
< SSe ;
‘ R | o o
I = i
= <u—g> — <u—r> ¢ <u—z>
" ‘ i ‘T;$ ‘ ‘ S N O S ‘ L ‘ ‘ ‘¥T .
0.1 1.0 10.0 100.0 0.1 1.0 10.0 100.0 0.1 1.0 10.0 100.0 1.0 10.0 100.0

6 [arcmin]

Menard et al. 2007




Extinction curve

Measured Colors
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Extinction p1r0ﬁle
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Mass profiles

L [h MSJn/pCz]

1000.000
I
: [ 1 total mass from magnification
100.000 I
I
I
10.000 l } I l I
1.000
0.100 - I
: I
[ 1 dust mass from reddening
0.010 I
LT
[ ] Preliminary results
0.001 I assuming a Milky way
10 100 1000

< [h™ kpe] dust particle distribution



Dust_bias




Summary

The magnification bias due to galaxies 1s detected on scales
ranging from ~20 kpc to 50 Mpc.

We are now able to detect the effects of dust reddening due to
galaxies on the same scales.

We are now measuring the signal for blue/red galaxies, groups
and clusters.

Upcoming surveys will allow us to measure these signals as a
function of redshift and investigate the properties of dust around
galaxies.



