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Visualization and Velocity Vector Analysis for a Micro-Flow
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We present a micro-flow generated by a broken glass particle rotation induced by optical pressure
and demonstrate the flow visualization by both tracer and optical methods. We confirm that the
optical method based on a medium density variation is appropriate to obtain the flow velocity
vectors around the rotator. Flow amounts are evaluated for different rotator shapes and speeds
at different depths for the future evaluation of micro-mixing.
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Fig.1 Configuration of the experimental setup.
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Fig. 2 A photograph of the experimental setup.
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Fig.3 Rotation velocity at different laser powers.
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Focus point

Fig. 4 Microscopic image of gold particles around the
laser focal spot.

Table 1 The effect of the tracer on the micro fluid visuali-
zation.

Tracer Glycerol Usefulness
(Diameter xm) (%)
Polystyrene (0.5) 50 X
Polystyrene (1.0) 30 A
Glass (0.5) 50 X
Glass (1.0) 30 O
Gold (0.5) 50 X
Alumina (1.0) 30 X
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Fig. 5 Visualization and pathlines by glass tracers. (a)
Single frame image, (b) composite frame image, (c)
analyzed pathlines.
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Fig. 6 Variation in the tracer velocity.
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Fig. 7 Visualization and velocity vectors around an opti-
cal rotator by milk fat colloid. (a) Single frame image, (b)
analyzed velocity vectors.
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Table2 The effect of the rotator shape on the flux amount, where the radiation power is 150 mW.

Particle
number I i

I v

Particle
shape

Rotation

speed [rpm] 137 105

60 90

Flux amount

[pum/s] 4711

6412

3621 3507
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Fig.8 The flux amount at different depths.
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