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(x, y)



(ϕ, θ)



(ϕ0, θ0)



(0, 0)



(α, δ)



δ0



30◦



δ0 = 0



α0



50◦
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1,2



(x0, y0)



(0,±90◦)



(α0, δ0)



(ϕp, θp)



(αp, δp)





x



=



(α− α0) cos δ,



y



δ − δ0.



(α, δ) = (0, 0)





z



sin δ cos δ0 − cos δ sin δ0 cos(α− α0)



θ



cos−1((sin δ − z cos δ0)/ sin δ0)



r



tan
θ

2



r sin p



r cos p



z



r



p



θ



cos θ = sin δ sin δ0 + cos δ cos δ0 cos∆α



rAIPS = 2
sin θ

1 + cos θ



rAIPS = 2 tan
θ

2



tanx = sinx
cosx = 2 sinx cosx

2 cos2 x
= sin 2x

1+cos 2x



tan(θ/2) ≃ θ/2



r ≃ θ/2



r ≃ θ



\



−22000



(α− α0)× cos(δ − δ0)



δ − δ0



x



δ − δ0



δ



(ϕ0, θ0) = (0, 0)



ϕp



ϕp =

{
0◦ for δ0 ≥ 0

180◦ for δ0 < 0



sinϕp = 0



δp,1



(0, cosϕp) + cos−1(sin δ0)



δp,2



(0, cosϕp)− cos−1(sin δ0)



(y, x)



δp,1



δp,2



δp



θp



δp =

{
δp,1 if δp,1 > 0 and δp,1 ≤ 90◦

δp,2 otherwise.



δp = ±90◦



αp



αp =


α0 + ϕp − 180◦ for δp = +90◦

α0 − ϕp for δp = −90◦

α0 − atan2(0,− sin δp sin δ0
cos δp cos δ0

) otherwise.



ϕ



x

cos y



α



αp+



(− cos θ sin(ϕ− ϕp), sin θ cos δp − cos θ sin δp cos(ϕ− ϕp))



δ



sin−1(sin θ sin δp + cos θ cos δp cos(ϕ− ϕp))



ϕp+



(− cos δ sin(α− αp), sin δ cos δp − cos δ sin δp cos(α− αp))



sin−1(sin δ sin δp + cos δ cos δp cos(α− αp))



ϕ cos θ



ϕp



0◦



δp



+90◦



αp



α0 − 180◦



ϕSFL,0



ϕSFL,0 = atan2(− cos δ sin(α− α0 − 180◦),− cos δ cos(α− α0 − 180◦)) = α− α0



(−y,−x) =



(y, x) + 180◦



θSFL,0



θSFL,0 = sin−1(sin δ) = δ



xSFL,0



(α− α0) cos δ



ySFL,0



x′



x



= (α− α0) cos δ



y′



y



+δ0 = δ



(x′



, y′



) = (xSFL,0, ySFL,0)



x



= xSFL,0



y



= ySFL,0 − δ0



(3600,−1800), (3600,+1800)



(−200, 0)



δ0 ̸= 0


