[#a% #sm/20 54 A/essR

S S LR RS

sk, REL, AE", RET

B LR B 2R B, VTR RS AT 210093

WE AR —Fh B AN T34k 76 i i R P AR B T A A M AR T . AR B2 A R A &
B AT LS8 43 & H B AR A5 b R 1 L 92 BRI 22 B AT R AR 38 TT LR AR DG 2 AL, R B — 26 T vk L L B 1
FHFME, TR B S S5 YR BRAE A L w2 2 B0 T0 1 3 5 GG A Y 9 48 ok S B, 3 B oY T O 4 A2 3
NATB S o o TET 485 44 1) I8 5, M LA X b, o e 380 081 19 10 P B AT LA 5 R Rk 1 — Sk BRI, S BE 2 R A I
SR o 3 A 2 R R 2 X TR AR 2 A S R R — R AR RS T T A 45 O R A A
FIERE Tl 5 0 T

KEWR OGS BEOLY Tl Mk S SRS

FESES 0436 XHiRER A doi: 10.3788/A0S202141.0823002

Optical Control and Applications on Curved Waveguides

He Rungiu, Liang Guohua, Liu Hui", Zhu Shining
School of Physics, Nanjing University, Nanjing, Jiangsu 210093, China

Abstract  Metamaterial, as a groundbreaking artificial material, plays a revolutionary role in the field of
electromagnetic wave control. A combination of transformation optics with metamaterials can not only give full play
to the wonderful properties of metamaterials and realize many magical effects but also be applied to optical
simulation, displaying some cosmological phenomena that cannot be observed directly. However, due to the
limitation of the metamaterial structure, some electromagnetic parameters cannot be controlled by the
microstructure, and then curved surfaces start to attract attention of people. It has been found that waveguides with
curved structures can also regulate electromagnetic waves and break through some limitations of metamaterials to
achieve many novel effects. By introducing a series of work on curved waveguides by research group of Liu Hui in
Nanjing University, the wonderful applications of curved waveguides in various directions are demonstrated, and the
application prospects of curved waveguides are discussed.
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Fig. 1 Geodesic lens of micron scale™® .

(a) Spatial distribution of refractive index of four kinds of geodesic lenses and

actual shapes of geodesic lenses; (b) sample morphology and coupled grating morphology under electron

microscope; (¢) beam propagation and comparison with theoretically calculated trajectory
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Fig. 2 Conformal singularity experiment™”

. (a) Refractive index distribution of core region and whole, and corresponding

curved surface shape; (b) refractive index distribution of zero singularity core area and whole, and corresponding

curved surface shape; (¢) infinite singularity and zero optical simulation results of ingularity; (d) curved waveguide

samples of infinite singularities and experimental images of beam propagation
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Fig. 3 Conformal lens experiment™" . (a) Schematic of beam with multi-curved structure and corresponding refractive index

distribution in virtual space; (b) convergence diagram of quasi-focusing curved lens and corresponding plane

refractive in dex distribution diagram; (c) sample photos and experimental pictures of non-rotationally symmetric

curved lens-like lenses
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Fig. 4 Wormhole simulation experiment™* .

(a) Embedding diagram of MT wormhole; (b) MT wormhole samples;

(¢) beam geodesic and experimental pictures of non-traversal condition; (d) geodesic and experimental images of

beam under crossing condition
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Fig. 5 Simulation experiment of cosmic expansion* . (a) Schematic of parameters of rotating surface structure;

(b) schematic of curved waveguide; (c¢) experimental light path; (d) incident light spots; (e) outgoing light spots
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