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RSD	  and	  Lensing	  

•  Redshi5	  Space	  Distor(ons	  probe	  ∇δ	  

•  Weak	  Gravita(onal	  Lensing	  probes	  δ	  

redshi5	  
space	  

lumps	  of	  maJer	  



How	  galaxies	  trace	  dark	  maJer	  

DM	  halo	  contours	  

galaxies	  
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Galaxy	  clustering	  	  	  	  	  	  	  
shape	  shape	  correla(on	  

Galaxy-‐shape	  correla(on	  	  



Weak	  Lensing	  bias	  results	  

Hoekstra	  et	  al	  2002	  

Simon	  et	  al	  2007	  
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Scale	  issue	  
Lensing	  measurements	  need	  to	  go	  out	  to	  much	  larger	  angular	  scales!	  

lensing	  

lensing	  

RSD	  

RSD	  



Scale	  dependent	  bias	  
•  Schulz	  &	  White	  (2006):	  
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Galaxy	  clustering	  =	  dark	  ma4er	  clustering	  
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Stochas(c	  bias	  
Kaiser	  Formula	  (Kaiser	  1987)	  with	  r	  not	  necessarily	  1	  	  

toy	  model	  for	  r(k):	  
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Summary	  

linear bias (b0)

gr
ow

th
 ra

te
 (f

)

 

 

0.85 0.9 0.95 1

0.5

0.55

0.6

0.65

0.7 1 & 2 !

(b0,ftrue)

best fit

Student Version of MATLAB

0 0.5 1 1.5
0

10

20

30

40

50

60

70

80

90

100

k [Mpc−1]

! ap
 [a

rc
m

in
]

 

 
z=0.1
z=0.3
z=0.5
z=0.7

Student Version of MATLAB

10−2 10−1 100 101
0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

k [h/Mpc]

r

RSD

Student Version of MATLAB



	  Some	  RSD	  equa(ons:	  

	  Growth	  factor	  as	  a	  func(on	  of	  redshi5:	  

	  Rela(ve	  difference:	  

	  Kaiser	  with	  cross	  correla(on	  coefficient	  r	  (see	  Pen	  1998):	  

	  where	  beta	  is:	  
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	  Aperture	  Sta(s(cs	  (Kaiser	  et	  al	  1994,	  Schneider	  et	  al	  1998):	  
	   	  	   Extra	  slide	  2	  


