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Fig. 1. Schematic diagram of the Abbe imaging process.
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Fig. 2. Schematic diagram of the fabrication process of li-
quid microlens arrays on light disk grating: (a) Disk grat-
ing; (b) spin-on photoresist; (¢c) UV exposure; (d) hydro-
phobic treatment; (e) liquid self-assembly process.
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Fig. 3. Blue disk and its observation: (a) Through 3000x microscopy; (b) through SEM.
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Fig. 4. Observation of template before and after liquid self-assembly process through CLSM: (a) Microhole arrays; (b) profile and
parameters of microholes; (c) liquid microlens arrays (LMLAs); (d) profile and parameters of microlenses.
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Fig. 5. Observation of blue disk gratings through metalloscope: (a) Schematic diagram of experiment; (b) figure of experimental

equipment; (c) through LMLAs; (d) not through LMLAs.
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Fig. 6. Observation of blue disk gratings through 5000x microscope: (a) Image grating through LMLAs; (b) the grayscale of blue
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Fig. 7. Reconstructable super-resolution imaging of optical disk gratings by LMLA.
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Fig. 8. Simulation of imaging process of liquid microlens on blue disk: (a) Set gratings; (b) light intensity of microlens surface;

(c) light intensity of microlens focal plane; (d) light wave filter.
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Fig. 9. Reconstructed images of blue disk gratings and their section lines: (a) Reconstructed image without filter; (b) reconstructed

image with filter; (c) section line of (a); (d) section line of (b).
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Fig. 10. FDTD model and results of microlens focusing: (a) FDTD modeling; (b) light intensity in zy plane; (c) light intensity at y =

0 pm; (d) light intensity at 2 = 53.5 pm.
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Abstract

The microlens-assisted microscope realizes super-resolution imaging and observation, and has the
advantages of no marking, no damage, real-time, localization, and good environmental compatibility. Liquid
microlens arrays with uniformity and easy manipulation can realize super-resolution imaging without
complicated mechanical scanning and driving. However, simply and efficiently controlling the imaging distance
is a key technical challenge to the realization of super-resolution imaging of microlens. In this paper, the uni-
form depths of photoresist microholes on light disk are fabricated by ultraviolet exposure technology. Using
liquid self-assembly technology, the microholes are filled with glycerol droplets, and thus ensuring the near-field
imaging distance of the microlens. The reconfigurable super-resolution of 226-nm-wide grating line and the
imaging magnification of 1.59 times are observed under the optical microscope. At present, the theory of super-
resolution imaging based on microlens is not unified and perfect. In this paper, the Abbe imaging principle is
used to explain the imaging magnification and super-resolution characteristics. Therefore, the liquid microlens
arrays integrated on the light disk show great potential application in optical nanometer measurements and

sensing devices.
Keywords: liquid microlens arrays, super resolution, imaging magnification, Abbe imaging.
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