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(Porter, Robert P. “Diffraction-Limited,	Scalar	Image	Formation	with	Holograms	of	Arbitrary	
Shape	” (1970) & Oristaglio,	Michael	L.	"An	inverse	scattering	formula	that	uses	all	the	
data." Inverse	Problems 5.6	(1989):	1097.)
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(Wapenaar, Kees, Joost van der Neut, and 
Evert Slob. "Unified double-and single-sided 
homogeneous Green’s function 
representations." Proc. R. Soc. A. Vol. 472. 
No. 2190. The Royal Society, 2016.)
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(Wapenaar, Kees, Joost van der Neut, and 
Evert Slob. "Unified double-and single-sided 
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n3 = -1

n3 = +1    

Lower	boundary	
integral	vanishes!
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imaging,	inverse	scattering,	time-reversal	acoustics	and	interferometric Green's	function	retrieval."GJI	)
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n3 = -1

n3 = +1    

Lower	boundary	
integral	vanishes!

Derivation outline:
• Start with double-sided 

representation (Porter & Oristaglio)
• Introduce auxiliary function to 

cancel lower boundary integral
• The auxiliary function leads us to 

an expression with the focusing 
function 
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Conclusions: Outlook
• The theory is valid for laterally varying media

Extension of our code 

• The focusing functions can be retrieved from reflection 
data using limited knowledge of the medium via the 
Marchenko method (Wapenaar, 2014 & da Costa Filho et 
al., 2014)

We are developing the Marchenko method to reduce
the required prior knowledge of the medium
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Elastodynamic single-sided homogeneous 
Green’s function representation
• Step 1: Virtual source creation

(Wapenaar, Kees, Joost van der Neut, and Evert Slob. "Unified double-
and single-sided homogeneous Green’s function representations." Proc. 
R. Soc. A. Vol. 472. No. 2190. The Royal Society, 2016.)
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Elastodynamic single-sided homogeneous 
Green’s function representation
• Step 1: Virtual source creation

• Step 2: Virtual receiver creation

(Wapenaar, Kees, Joost van der Neut, and Evert Slob. "Unified double-
and single-sided homogeneous Green’s function representations." Proc. 
R. Soc. A. Vol. 472. No. 2190. The Royal Society, 2016.)
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• The     -operators are integral operators in the space-
frequency domain 

Wavefield Composition
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