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Abstract: X Waves are propagation-invariant solutions to the 
wave equations that govern the waves in both isotropic/
homogeneous media and vacuum. These waves can be either 
sound or electromagnetic waves. They can be localized in both 
space and time. The group and phase velocities of the waves are 
the same and, in theory, larger than the speed of sound in the 
media or the speed of light in vacuum. In additions, X waves are 
orthogonal and complete bases that can be used to synthesize 
any physically realizable waves. Based on the properties of the X 
waves, a high-frame-rate imaging and Fourier-based method was 
developed for medical ultrasonic imaging. 
In this talk, the X waves, and the Fourier-based high-frame-rate 
imaging method and its applications in medical ultrasonic imaging 
will be introduced. 
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