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Phase Information Hidden in the Intensity Distribution

Tomohiro SHIRAI

Noninterferometric methods for measuring optical phase (or, equivalently, wavefront) play a key
role in various fields of optics such as biomedical imaging and characterization of large space
telescopes. In this paper, we show quantitatively that the phase information is hidden in the
intensity distribution and review some principles and applications of intensity-based phase
measurements without interferometry. Specifically, we first derive the intensity transport equa-
tion to show how the intensity of light propagates depending on the phase and then give a solution
to this equation. On the basis of the solution, we establish a method of phase measurements using
two defocused images. As some related topics, we also discuss a principle of curvature sensing and

that of image-based phase retrieval using phase diversity.

Key words: intensity transport equation, phase diversity, phase measurement, curvature sensing,

image-based phase retrieval
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