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Assignment #5  

 

1) Show that the ℓ’th moment of a phase function is: 

𝜒𝑙 =
1

2
∫ 𝑑𝑢 𝑃𝑙(𝑢) 𝑝(𝜏, 𝑢)

1

−1

 

Hint: Use the Legendre polynomial expansion of the the phase function: 

𝑝(𝜏, 𝑢) =  ∑(2𝑙 + 1)𝜒𝑙(𝜏)𝑃𝑙(𝑢)

∞

𝑙=0

 where u = cos Θ 

and the orthogonality property: 

1

2
∫ 𝑑𝑢 𝑃𝑙(𝑢)

1

−1

𝑃𝑘(𝑢) =
1

2𝑙 + 1
𝛿𝑙𝑘 

 

2) Find all moments of the Rayleigh phase function 

𝑃𝑅𝑎𝑦(𝑐𝑜𝑠 Θ) =  
3

3 + 𝑓
(1 +  𝑓 · 𝑐𝑜𝑠2Θ) 

 

3) Show that the zeroth moment for any phase function is  𝜒0 = 1 

 

 

 


