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This thesis, entitled "A study of photonic devices using topological phase interference on silicon platform,” consists of six
chapters in English. The paper reports research results on static and dynamic optical bifurcation devices for edge
transmission using topological photonic crystals formed on silicon-based planar optical integrated circuits. In Chapter 1,
"Introduction,” an introduction to the concept of topology in real and wavenumber space of light is given, and an overview
is given regarding various photonic crystal devices adapted from topological photonics technology. In Chapter 2, "Theory
of photonic crystals with topological properties and proposal of structures that branch edge states,” photonic crystal
structures for expressing topological properties and proposal of structures that branch edge states. Chapter 3, "Evaluation of
topological photonic crystal characterization and photonic band diagram microscopy,” describes fabrication techniques for
forming topological photonic crystal structures on SOI substrates. In Chapter 4, "Static topological splitter based on band
design," the bifurcated devices designed in Chapter 2 were fabricated and their operation was demonstrated. Specifically,
several devices with different band characteristics of the photonic structure placed in the center of the device were fabricated,
and their propagation characteristics were evaluated. As a result, it was found that the intensity ratio of the optical signal
diverging to each port can be varied continuously in the range of +10 dB as the photonic structure is gradually shifted from
a trivial system to a topological system. In Chapter 5, "Dynamic splitter with phase interference," a two-input, two-output
topological phase interference device was proposed as an extension of the splitter realized in Chapter 4. In addition,
propagation analysis was performed, and the device was fabricated and evaluated. Specifically, it is shown that a thermo-
optical phase shifter placed in front of a topological phase interference device successfully controls the dynamic two-port
switching operation. In Chapter 6, "Conclusion,"” the results obtained in this research are summarized.
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