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In the present paper, we report on trial manufacture and characteristics of several optical
devises using an electrokinetic molecular-assembly-reaction of 2-acrylamido 2-methylpropane
sulfonic acid gel (PAMPS gel). When direct voltage is applied to the PAMPS gel, it bends
like a half shell by the molecular-assembly-reaction. The PAMPS gel changes its radius of
the curvature in a time unit of second and focal length of the gel lens can be controlled by the
applied voltage. In this research, active beam splitter which is able to change the angle
between reflected and transmitted light, deformable mirror which is able to condense the laser
beam and active lens which is able to change the focal length are made and several character-
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istics of them are measured.
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Fig.1. Schematic diagram of the electrokinetic
molecular assembly reaction.
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Fig.2. Measurement system of the bending charac-
teristics.
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Fig.3. Bending characteristics depend on thickness
of the sample. (a) MBAA 0.020 M, (b) MBAA 0.040
M.

Heightness dependency

——2x2x30
—m—4x2x30
—a— 6x2x30
—%— 8x2x30 [mm]

Displacement [mm]

0 5 10 15
Time [s]

Fig. 4. Bending characteristics depend on highness
of the sample.
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Fig. 5. Schematic diagram of the active beam split-
ter and its drive system.
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Fig. 7. Change of the applied voltage and the pic-
tures of split laser beam.
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Fig.8. (a) Relation of the applied voltage versus
adsorbed electric charge. The solid line means
applied voltage and the doted line means adsorbed
electric charge, (b) Variation of the split angle
between reflected and transmitted light.
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Fig.9. Schematic diagram of the deformable mirror
and its drive system.
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Fig. 10. Change of the applied voltage and the pic-
tures of focused laser beam.
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Fig. 11. Schematic diagram of the active lens and its

drive system.
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Fig.12. Change of the applied voltage and the pic-
tures of focused laser beam.
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Fig.13. Relation of the applied voltage versus beam
width (a) MBAA (0.020 M), (b) MBAA (0.026 M).
The solid line means applied voltage and the black
circle means beam width.
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