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Abstract： 

The reverse time migration (RTM) or the closely related prestack 

depth migration methods are nowadays widely used in exploration 

geophysics. It is originated in the simple setting of the exploding 

reflector model. For imaging the complex medium in practical 

applications, the analysis of the migration method is usually based on 

the high frequency assumption, so that the geometric optics 

approximation can be used. We report our recent efforts in 

establishing new mathematical understanding of the RTM method 

without geometric optics assumption for inverse scattering problems. 

Our resolution analysis, which applies in both penetrable and 

non-penetrable obstacles with sound soft or impedance boundary 

condition on the boundary of the obstacle, implies that the RTM 

imaging functional always peaks on the boundary of the scatterers. 

This new mathematical understanding leads to several new direct 

imaging algorithms including: imaging for electromagnetic objects, 

imaging in half-space acoustics, imaging in closed waveguide, and 

imaging for scattering data without phase information. In this talk 

we will report the ideas of the RTM method and our recent result for 

imaging extended scatterers in the half-space using only elastic 

scattering data. This talk is based on joint works with Junqing Chen, 

Guanghui Huang and Shiqi Zhou. 
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