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2-D Stationary Phase Method 

2D stationary phase point: 
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2-D Stationary Phase (cont.) 

Denote 
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2-D Stationary Phase (cont.) 

Let 0
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We then have 
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2-D Stationary Phase (cont.) 

Let 

s x t yα β= =
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2-D Stationary Phase (cont.) 
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2-D Stationary Phase (cont.) 

Now use 
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The integral I2 is then 

( )
2x

ts s γ
αβ

= + ± ds ds=

( ) ( ) ( )
( )

2 2
2

24
2

y x y
x

tj t
j sI e e ds dt

γ
αβ

  +∞ +∞Ω ± − ± ±    Ω ±   

−∞ −∞

 
=  

 
∫ ∫

so 

7 



2-D Stationary Phase (cont.) 
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The integral I2 is then in the form of the product of two 1-D integrals: 
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2-D Stationary Phase (cont.) 
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2-D Stationary Phase (cont.) 

Define: 

Integral in t: 
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And then let 
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2-D Stationary Phase (cont.) 

Hence 

Then we have ( ) ( )2
yj t

tI e dt∆

+∞
Ω ± ± ∆

−∞

= ∫

( ) ( ) ( ) ( ) ( ) ( )
0 0, 4 4

0 0
1 1~ , x yj jj g x yI f x y e e e

π ππ π
αβ

∆± ± ±Ω
     
    Ω     Ω Ω ∆     

( ) ( ) ( )
41 yj

tI e
ππ ∆± ± 

 Ω =
 Ω ∆ 

u t= Ω ∆

Use 

11 
tIsI



2-D Stationary Phase (cont.) 

We then have 
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2-D Stationary Phase (cont.) 

or 
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2-D Stationary Phase (cont.) 

,  0 0α β ≥ ≤orboth

Important special case (often met in practice): 

In this case: 
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2-D Stationary Phase (cont.) 
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2-D Stationary Phase (cont.) 
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Hence, the final result is  
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