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Application of Retroreflective Visualization Method
to Large-Scale Shock Wave Phenomena

Ibuki NAGAYAMA and Toshiharu MIZUKAKI

Abstract
In the present research, a point diffraction interferometer (PDI) is planned to be employed for the quantitative

visualization of large-scale shock wave phenomena, such as wake turbulence generated by aircraft. PDI utilizes a

spherical wavefront generated by point diffraction as an ideal reference for measurement. This approach eliminates

the accuracy constraints associated with reference optics in conventional interferometry. The PDI method can obtain

quantitative density information applying to flow fields. To generate reference beam, the PDI method utilizes pinhole

plate. The pinhole plate is made of photographic film and drilled by femtosecond laser. The pulse width of a

femtosecond laser is significantly shorter than the characteristic time required for heat diffusion within the material.

As a result, the absorbed energy is utilized for processing before it can be thermally conducted to the surrounding

regions, effectively suppressing the formation of a heat-affected zone. This characteristic enables high-precision

microfabrication compared to conventional thermal processing methods. This report describes the design and

evaluation experiments of RR-PDI.
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Fig.1 The principle of the PDI system.; BE: Beam expander, SM:
Schlieren mirror, PDD: Point diffraction device, CAM: Camera.

Fig.2 Schematic of reference beam generation.

Fig.3 Visualization setup of under expansion jet by using a point
diffraction interferometry.; SM: Schlieren mirror, PM: Planer
mirror, RR: Retroreflector, HM: Half mirror, SF: Spatial
filter, Cam: Camera, PG: Pressure gauge, GS: Gas cylinder,

UN: Under expansion nozzle, UJ: Under expansion jet.
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Fig.4 Computational domain.
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Fig.5 Comparison of Planer PDI visualization and
Retroreflective PDI visualization (po/p.=8.0 (-)).

Fig.6 Comparison of PDI visualization and numerical analysis
(Po/pc=8.0 (-)).
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