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Cosmological Fields 

¤  Data Compression 

¤  Predictability 

Why do we use P(k), xi(r)? 

(VIPERS) 



…but also with density: 

Predicting Perturbations 

Difficulty increases with time…  



Clipping 
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•  Enforce	  a	  
maximum	  density	  
threshold	  

•  Suppress	  nonlinear	  
contribu5ons	  from	  
both	  gravita1onal	  
collapse	  and	  galaxy	  
bias 
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Two	  Point	  Sta1s1cs	  of	  Clipped	  Fields	  

§ 	  For	  a	  Gaussian	  Random	  Field:	  
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Galaxy	  Power	  Spectrum	  

FS,	  Heavens,	  Heymans,	  PRD	  (2013)	  
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Galaxy Bias 

¤  Galaxy bias is more 
linear after clipping 
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GAMA (Galaxy And Mass Assembly) 

¤  Three regions of 72 square degrees 

¤  r < 19.8 

¤  Select z < 0.25 for higher number density 
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Clipping the PDF 
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Redshift Space Model 

¤  Kaiser model with “Fingers of God” 

fσ 8

δ (x) = δG +O(δG
2 ) +O(δG

3 ) + δX



Simulation Results 

But see Michael Wilson’s poster……. 



0.1 0.2 0.3 0.4
k (h/Mpc)

0.1 0.2 0.3 0.4
k (h/Mpc)

G12 G15

102

103

k
P

(k
,µ

)

G09

0 < µ < 0.2

102

103

k
P

(k
,µ

)

0.2 <µ < 0.4

102

103

k
P

(k
,µ

)

0.4 <µ < 0.6

102

103

k
P

(k
,µ

)

0.6 <µ < 0.8

0.1 0.2 0.3 0.4

102

103

k (h/Mpc)

k
P

(k
,µ

)

0.8 <µ < 1



0 0.1 0.2 0.3 0.4 0.5

102

103
k
P
(k

,µ
)(
M
p
c/
h
)2

Clipped GAMA P(k, mu) 

0 < µ < 0.2

k(h /Mpc)

Unclipped 

Max Delta=5 

kP(k)



0 0.1 0.2 0.3 0.4 0.5

102

103

Clipped GAMA P(k, mu) 

k(h /Mpc)

0.2 < µ < 0.4

kP(k)



0 0.1 0.2 0.3 0.4 0.5

102

103

k (h/Mpc)

Clipped GAMA P(k, mu) 

0.4 < µ < 0.6

k(h /Mpc)

kP(k)



0 0.1 0.2 0.3 0.4 0.5

102

103

Clipped GAMA P(k, mu) 

k(h /Mpc)

0.6 < µ < 0.8

kP(k)



0 0.1 0.2 0.3 0.4 0.5

102

103

Clipped GAMA P(k, mu) 

kP(k)

k(h /Mpc)

0.8 < µ < 1



fσ 8 Results from GAMA 

Max Delta=8 
(6% galaxies 
clipped)    

Max Delta=5  
(15% galaxies 
clipped)  

Max Delta=4 
(20% galaxies 
clipped) 

FS, Blake, Peacock, et al. 
(arXiv:1505.03865) 
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6dFGS
GAMA
WiggleZ

SDSS−II
BOSS
BOSS P(k)

VVDS
VIPERS

Context 

Planck + Flat LCDM 
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fσ 8 (z = 0.18) = 0.29 ± 0.10

Planck + Flat LCDM 

FS, Blake, Peacock, et al. 
(arXiv:1505.03865) 
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Unscreening with Clipping 

Lombriser, FS, Mead 
(PRL 2015) 



Today on astro-ph 

0.26 0.27 0.28 0.29 0.3 0.31 0.32

0.8

0.81

0.82

0.83

0.84

0.85

0.86

Ωm

σ8

 

 

With Shape Noise

Unclipped
Clipped
Combined
Log

FS et al. 
(arXiv:1507.04862) 0.26 0.27 0.28 0.29 0.3 0.31 0.32

0.8

0.81

0.82

0.83

0.84

0.85

0.86

Ωm

σ8

 

 

With Shape Noise

Unclipped
Clipped
Log


