Mon. Not. R. Astron. Soc. 000, 000-000 (0000) Printed 21 February 2018 (MN IATEX style file v2.2)

Filters: statistics of smoothed density field.

21 February 2018

1 FILTERS

Density field §(Z) is smoothed with filter W (7):

5. (D) [ 6(Z+ PYW (F)d*r
sm\T) =

[ W(R)dsr
Here the denominator is the effective volume of the filter:

Vi = / W (R dr.
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If Wy, is the spectrum of function W (7), then the power spectrum of smoothed field is the

convolution of the power spectra:

(MY = 0t = s [ W2,

<(5WM)2> - #/P(l{;)Wkadk.

Special case: top-hat filter with radius 7o = Sh~'Mpc.

agz<(%)2> ! /P(k)wg(kro)wk.

" o2

and

2 EXAMPLES OF FILTERS
Top-hat filter:
Wi(r)y=1 for r <my, Viv = 4nrd /3, My = dmpr /3,
W = % [siny —ycosy|, y=knro
Gaussian filter:

2
W(r) =exp (—2—73) ., Vw= (27r)3/27‘8’,
0

and
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