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Fig. 1. (color online) One-dimensional super-oscillation. A superoscillation function plotted with blue solid line,

and its fastest Fourier component plotted with green dashed line are shown in the figure. Note that the function

oscillates faster than its highest Fourier component in the vicinity of z = 0.
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Fig. 2. Sketch of field intensity distribution in focusing
plane of super-oscillation focusing. One can see that

central spot is always surrounded with high intensity

sidebands.
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Fig. 3. (color online) Quasi-periodic structure and its focusing: (a) Formation of decagonal photonic quasicrystal
(PQC) structure; (b) a model of 2D PQC flat lens; (c¢) diagram of focusing by quasi-periodic hole array. Subwave

level focusing spots are generated after plane waves pass through the array; (d) hotspots focused by nanohole array

and the corresponding profiles of one hotspot.
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Fig. 4. (color online) Annular structure and super-oscillation focusing: (a) The structure of SOL and the

result of focusing; (b) the structure of ONSOL and the result of focusing; (c) different results of focusing

between SOL and ONSOL.
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Abstract
Superoscillation is known as a counter-intuitive property of a band-limited function that oscillates faster than its
highest Fourier component in a prescribed interval. Based on superoscillation, micro/nano optical devices, breaking
through the diffraction limit in the far-field independent of evanescent waves, have potential applications, including
super-resolution, nano-photolithography, high-density optical storage, etc. In this paper, superoscillation is introduced
simply, and several optical superoscillatory designs with focusing and imaging abilities are summarized primarily, and

some defects and future research emphases in these designs are pointed out.
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