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Lensing and RSD

* Redshift Space Distortions probe Vb

* Lensing probes O

 The combination is a powerful probe of gravity

Hawkins et al. (2002), astro—ph/0212375
2dFGRS: g = 0.49 + 0.09




How do galaxies trace the Dark
Matter?

* Galaxy bias
 Cross correlation coefficient

DM halo contours
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galaxies

Galaxy bias

(Bias red>bias blue) Cross correlation coefficient

(r red > r blue)



Weak Lensing bias results
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Scale issue

Lensing measurements need to go out to much larger angular scales!
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Scale dependent bias
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* Schulz & White (2005): A2 = b2AZ (k) + (—)
— Only two free parameters
— Automatically includes z-dependence

Schulz White fit to Hoekstra data:
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Stochastic bias

* Kaiser Formula (Kaiser 1987) with r not necessarily 1
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Stochastic bias

* Kaiser Formula (Kaiser 1987) with r not necessarily 1
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Summary:

— lensing measurements show b=b(k) and r1
— b and r model
— Systematic error in RSD when assuming r=1 and b=b_0

Future:

* Find more accurate b(k) and r(k) model

* |Investigate why lensing measurements infer such
a low r with simulations.

* Long term goal: use a combination of probes



Lensing measurement of galaxy biasing

Aperture statistics:

Mip(0) = / POUB)K(B) N (ap) = / 26U (¢)Any(6)
1 P P

angle on the sky filter function  convergence galaxy number over density
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Simulations

Shot noise correction “ No shot noise correction

Guzik & Seljak 2001 [ (@ VAN SPR— S M-t ]
i ! — - —21<My<-20
I ’! y [T e ~20<My<-19 |
2l ; | ——— —19<Mp<-18 |
:x: L
I L
1 ,.\,'_
H— ; 1 } T : —1 }
L 4 -
: — — M <-18
L b i d B
i (b) : (@ - — Ma<-19
T Mp-M,<0.8
2L 1 My—M,>0.8 |
I | ———-SFR>3 M,/yr |
g L
o~ L
1
[ el el PP ST
0.1 1 10 0.1 1 10

k [h Mpe-1] k [h Mpe-t]

Figure 6. Correlation coefficient R(k) as a function of wavevector & and galaxy sample. In panels (a) and (b) R(k) is derived from the shot noise corrected
spectra, while in panels (c) and (d) it is derived without the shot noise correction. Galaxy samples are the same as in Fig. 2.
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In deriving Kaiser
formula:

8o =071+ fu) + (b— 1)o7
= 6™+ 6" fu? + b6 — 6™
= & fu® + boy"
=& (b+ fu’)

&7
= -1+ f/bu?)
= 8,(1+ Bu?)

(62)
(63)
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7 stochasticity

Ne know from (65) that
8 =6+ 87 fu?

50 we can write
(8L0L) = ((OL + O fu?) (8 + 87 fu?))
= (846L + 26167 fu? + 6707 2
= (0L65) + 2(6L07) fui® + (O767") f2 .

Jsing the definition for stochasticity, bias, and the growth parameter 3

e (5167”)
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_ [ (o)
"=\ o)
B=f/b
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(818L) = (816t (1 +28u%r + 6%
=b%(8787) (1+ 2rBu® + B°u*)

So we obtain for the Kaiser formula with stochasticity

Py, (k, ) = b Pis(k) (1 + 2rBp® + 8°u*)
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We know that in case » = 1 the above should satisfy the Kaiser formula. This is easily

seen when rewriting (106)

P2, (k, ) = B Ply(k) (1+ Bu2)” + b*PLs(k)284%(r — 1).

(107)

Kaiser formula Extraterm duetor



