LECTURE 11: THE MEASUREMENT OF POWER SPECTRUM
MULTIPOLES
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1. MEASUREMENT OF POWER SPECTRUM MULTIPOLES

T = Y Cos d Ccos
(1) Yy = x cosdsin

z=xsind

The Yamamoto estimator,
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which can not be evaluated using FFTs.
One solution is the following [1],

prama gy — @e+1) / A [/ drF (r1) e®™ x /drgF (rg) e~kT2L, (f{ . f~2> - P;Oise(k)} ,

(2) AW@J::/dMR-ﬂﬁF@k*T
ByYeme ) = 1 [ S Aa(i. 45 k) -
Q BYem () = 0 [ S Ay () (343000 — 4300
PYeme (k) = [ S0 () (354301 — 304500 + 34509
(4) g = BTy T

1
Aa(k) =15 {2 Baa () + 2By () + K2 Bo(K)

(5)
+ 2 [kokyBry () + kzk.Baz (k) + kyk.By- (k)] }
(6) BUGQzé/er?PKﬂékr

1
&mpjﬁ@@m+%@w+@@u
+ 4 [k3kyCray + k2k.Coaz + kikaCyye
(7) + 43k, Cyys + K3k Clng + K2k Clsy]
+ 6 [k2k2Cayy + k2k2Cozz + K2k Cy.. |

r2rr lor
(8) Ciik) = /drlﬁilF(r)elk

This works, but not efficient. A better way is using the addition theorem [2],
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9) Ly (F1 - T2) = W1

which is a generalisation of the well-known formula below,

sin(x 4 y) = sin(z) cos(y) + cos(x) sin(y)

(10) cos(x + y) = cos(x) cos(y) — sin(z) sin(y)
Now,
S 2041 [dy,
(11) Py(k) = —— [ —Fok)Fi(-k)
Fy(k) = / drF(r)e® ™ Ly(k - )
(12) 4 d A "
= 5rr1 X Yim(® [ arr v, e
where
\/ % Eﬁ;z;: L7} (cos 0) cos me m >0
(13) Yim (0, ¢) = \/@E?(cos 0) m=0
21;1 Eﬁ;m;iﬂgn'(cos 0) sin |m/|¢p m <0
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