
. . .



θ



π



φ



φ ∈ [0, 2π[



a`m



C(`)



B(`)



. . .



P`m



0 < |s| ≤ 100



` < 46340



∂X/∂θ



∂2X/(∂θ∂φ sin θ)



∂2X/∂θ2





\



CXY
12 (`) = 1

2`+ 1
∑̀
m=−`

aX1,`ma
Y ∗
2,`m,



X 6= Y



C
{XY }
{12} (`) ≡ CXY

12 (`) + CY X
12 (`)

2 = CXY
12 (`) + CXY

21 (`)
2



`



CTT
`



CEE
`



CBB
`



CTE
`



d ≥ 6



CTB
`



CEB
`



d ≥ 9



CET
`



CBT
`



CBE
`



d ≥ 4



(CTE
` + CET

` )/2



(CTB
` + CBT

` )/2



(CEB
` + CBE

` )/2



` = 128



aT`m



aE`m



aB`m



P`m(θ)



z = sin(latitude) = cos(θ).



≤ z ≤



Y`m



sa`m



(∂T/∂θ, ∂T/∂φ/ sin θ)



(∂T/∂θ, ∂Q/∂θ, ∂U/∂θ;



∂T/∂φ/ sin θ, . . .)



(∂2T/∂θ2, ∂2T/∂θ∂φ/ sin θ,



∂2T/∂φ2/ sin2 θ)



(∂2T/∂θ2, ∂2Q/∂θ2, ∂2Q/∂θ2, . . .)



sY`m



sS(p) =
∑
`m

sa`m sY`m(p)



` ≥ |m|, ` ≥ |s|



sY
∗
`m = (−1)s+m−sY`−m



sa
∗
`m = (−1)s+m−sa`−m



|s|a
+
`m



=



−(|s|a`m + (−1)s−|s|a`m)/2



|s|a
−
`m



−(|s|a`m − (−1)s−|s|a`m)/(2i)



m ≥ 0



|s|a
+
`−m



(−1)m|s|a+∗
`m,



|s|a
−
`−m



(−1)m|s|a−∗`m.



0a
+
`m = −aT`m



0a
−
`m = 0



0S
+ = T



0S
− = 0.



|s|a
+
`m



|s|a
−
`m



index = `2 + `+m+ 1



aT`m



aE`m



aB`m



a`m −→ a`mb(`)



B`



` ∈ {



`max = mmax = 128



(θ, φ)



x = sin θ cosφ



y = sin θ sinφ



z = cos θ



[0, π]



[0, 2π]



cos−1



z = sin(latitude) = cos(θ)



|b| ≤ 15o



Will print out:
–––––––––––––––––––
Number of OpenMP threads in use: 2
Number of CPUs available: 2
–––––––––––––––––––
on a bi-pro (or dual core) computer



m = ∑
i xi/n



a = ∑
i |xi −m|/n



σ2 = ∑(xi −m)2/(n− 1)



σ



s = ∑(xi −m)3/(nσ3)



k = ∑(xi −m)4/(nσ4)− 3



Will return:
a
bbbbbbbb
C 10 3



convert_nest2ring



convert_ring2nest



ψ, θ, ϕ



ψ



θ



ϕ



` ≤ 4Nside



C`



CTT
`



CEE
`



CBB
`



CTE
`



CTB
`



CEB
`



CET
`



CBT
`



CBE
`



` =



` ≤ 1024



≤



231 − 1 ' 2.1 109



263 − 1 ' 9.2 1018



' 3.40 1038



' 1.80 10308



π/4



π/2



π ' 3.14159 . . .



2π



4π



√
2



γ ' 0.577 . . .



1/
√

4π



π/180



180/π



−1.6375 1030



φ



≤ 4Nside



φ = 0



±



10◦



a(n) = a(n−1) + A.
(
w.m− S.a(n−1)

)
,



(w.m)



(
w.m− S.a(n−1)

)



σ ≡
√∑N

p=1
(x(p)−x̄)2

N−1



x̄ ≡ ∑N
p=1

x(p)
N



w2 6= w



`max



TCPU ∝ 1 + 2×



= −1.6375 1030



PT
`m



PP
`m



{1, . . . , 228}



Nside =
√
Npix/12



{1, . . . , 228 = 268435456}



Nw = (Nside+1)(3Nside+1)
4 ' Npix

16



Ntemplate = 1+Nside(Nside+6)
4



wpix(`)



a
(pix)
`m



a
(pix)
`m = a`mwpix(`)



`max ≤ 4Nside



λ`m



Y`m(θ, φ) = λ`m(θ)eimφ



λ00(θ1)



λ10(θ1)



λ20(θ1)



λ11(θ1)



λ21(θ1)



λ00(θ2)



π/5



3π/4



2128 − 1 ≈ 3.41038



P`m



`max = 64



∝ 1/
√

n_obs



d2−1∑
j=0

Aij fj = bi



bi ≡
∑
p∈P

si(p)w(p)m(p),



Aij ≡
∑
p∈P

si(p)w(p)sj(p),



P



s1(p) = x, s2(p) = y, s3(p) = z



m′(p) = m(p)−
d2−1∑
i=0

fisi(p).



0 . . .



` ≤ `max



`3
max



`max = mmax = 64



ψ = π/3, θ = 0.5, ϕ = 0



z = cos(θ) ≥ 2/3,





0 < φ ≤ π/2,



2/3 > z ≥ 0,



φ = 0, or φ = π

4Nside
.



2/3 > z ≥ 0,



φ = 0, or φ = π

4Nside
.



≥ 4



v1



v2



v3 = v1 × v2



CT
`



CE
`



CB
`



CT×E
`



∝ 1024


