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Long-distance-flow visualization with sub-millimeter resolution by using
background-oriented schlieren

Toshiharu, Mizukakii
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i i To visualize the flow field around aircrafts or high-speed projectiles,
improvement of special resolution of visualized images under strong atmospheric turbulence has been

achieved in this research. Combining shadowgraph or background-oriented schlieren method with
adaptive optics consisted of deformable mirror and Shack-Hartmann wavefront sensor, special
resolution of shock related phenomena has been successfully improved more than ten times under
simulated atmospheric turbulence. Moreover, the long-range visualization optics developed here was
arranged as small as possible to carry out field experiment. Preliminary experiment for field

experiment has been succeeded.
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Fig.1 Principlesof the BOS method.
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Fig.2 Basic configuration of Adaptive Optics in Astronomical
Observations. DM: Deformable Mirror. WFS: Wavefront Sensor.
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Fig.3 Cdll structure of under-expansion jet.
Fig.4 Thorlabs S1FC635, A = 635 nm
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Fig.4 Visualization experiment of under-expansion jet by AO-BOS system.DM : Deformable Mirror. WFS:
Wavefront Sensor. BS : Beam Splitter.

Table.1 Experimental conditions

PP WC
Reference OFF OFF
Config. 1 ON OFF
Config. 2 ON ON

(b)

(©

Fig.5 Comparison of visualized images by BOS method with and without adaptive optics under
simulated strong atmospheric turbulence. (a) reference, (b) without wave correction, (c) with wave

correction.
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