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Fig. 2 Scattering cross section under
different exciting lights of metallic
nanoparticles with different shapes
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Fig. 4 Array of metallic nanorods with identical
geometric parameters and scattering spectra
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diameters, and electric field distributions
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TRIZ encounters with nanophotonics: Evolutionary trend to super
system as an example

WANG Yongkai, ZHANG Wan, CAO Zhaoxia, ZHANG Zhongyue

School of Physics and Information Technology, Shaanxi Normal University, Xi‘an 710062, China

Abstract Theory of solutions of inventive problems, namely TRIZ in Russian, is an innovative method proposed by Russian scientists from
innumerable patents. The evolutionary trend to a super system is the fundamental fact of the TRIZ innovating science and is successfully
applied in the world leading enterprises. However, the evolutionary trend to a super system is hardly seen in the scientific research. In this
paper, we introduce 4 subtrends of the evolutionary trend to a super system, which also exist in the scientific research in the cases of
nanophotonics development. In addition, two examples are examined by using the 4 subtrends to design the nanophotonic devices. The one
of examples is that we design the super system composed of rotary metal nanorods and metal nanoslits, by integrating inverse engineering
systems, to realize the circular dichroism and the asymmetric transmission with the same strength grade. Another example is that we design
the super system composed of rotary metal nanorods and metal films, by integrating heterogeneous engineering systems, to realize the
indirect coupling effect in chirality.

Keywords TRIZ; nanophotonics; evolutionary trend to super system
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