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Design and Simulation for Tunable Bifocal Microlens

Tang Xionggui Tong Wei Liao Jinkun Li Heping Lu Rongguo Liu Yongzhi
(School of Opto-Electronic Information , University of Electronic Science and Technology of China ,
Chengdu . Sichuan 610054, China)

Abstract The microlens with variable focal length is a novel microoptical component, which has wide potential
application in the optical fields. A novel approach for tunable bifocal microlens has been proposed in this work, which
is based on tunable refractive index resulting from Kerr effect in blue-phase liquid crystal. The finite element method
has been used to simulate the controllable performance of tunable bifocal microlens. including the distribution of
electric field, refractive index and optical field along propagation direction. The numerical calculation results show
that the focused position of bifocal microlens can be effectively regulated by the changing of external applied voltage,
which exhibits good optical performance. The presented microlens has many advantages, such as simple structure,
easy to fabricate, easy to integrate with other photonic components, fast tuning speed and independence of optical
polarization, which has a good potential application prospect in micro-optical system.
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Fig.1 (a) Scheme of tunable bifocal microlens; (b) structure of the top electrode
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Fig. 2 Spatial electric field distribution with different applied voltages. (a) 1 V; (b) 100 V; (¢) 250 V
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Fig. 3 Refractive-index spatial distribution with different applied voltages. (a) 1 V; (b) 100 V; (¢) 250 V
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Fig. 4 Optical-field spatial distribution with different applied voltage. (a) 1 V; (b) 100 V; (¢) 250 V
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