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Development of phase retrieval holography using two-wavelength for measureing
three-dimensional velocity and refractive index of micro-particles of phase
transitions
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Simultaneous measurement of the refractive index and 3D velocity of fine
particles with a phase transition is important for understanding a wide range of phenomena (bubble
dissolution, powder combustion, snowflake melting, droplet freezing). Because a change in refractive

index accompanies this phase transition, it has been observed using the Schlieren and BOS methods.
However, the lack of depth information makes it impossible to obtain 3D velocities. In addition, the
tomographic particle image velocimetry method can measure the velocity field, but particle imaging
must not change the refractive index. On the other hand, the one-wavelength phase-recovery
holography developed by the applicant allows simultaneous measurement. Still, its measurement range

is limited due to small refractive index changes and low depth position accuracy caused by the
short-wavelength. In this study, this problem is solved by increasing the wavelength.
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