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報告書データ / Report

概要（目的・用途・実施
内容）

Abstract (Aim, Use
Applications and

Contents)

In recent years, AI has rapidly advanced with novel algorithms and increased
computing power, transforming various domains and becoming indispensable
in many fields. Despite conventional AI's challenges with long learning times
and high power consumption, reservoir computing (RC) has emerged as a
promising alternative. This study focuses on feedforward optical RC utilizing
multimode waveguides (MMWs). This structure was later utilized in relation to
the following project: シリコンフォトニクス光リザバーコンピューティング

実験
Experimental

The samples underwent fabrication on silicon-on-insulator (SOI) substrates
through a series of processes, namely electron beam lithography (EBL),
inductively coupled plasma reactive ion etching (ICP-RIE), plasma chemical
vapor deposition (Plasma-CVD), ultraviolet lithography (UVL), electron beam
vapor deposition (EBVD), and wafer dicing. For detailed steps contact:
siim.heinsalu@fuji.waseda.jp 

結果と考察
Results and Discussion

Simulations demonstrated results such as 0.046 NMSE in Santa Fe prediction
and high-performance chaotic time series prediction at 12.5 GS/s on
millimeter-scale chips. While the current method generates MMW modes by
scanning with a tip-sphere fiber, practical implementation requires considering
the placement of an equivalent number of photodiodes (PDs) within the
reservoir. Existing reports on Arrayed Waveguide Gratings (AWGs) offer insights
into PD placement for single-mode waveguides, but for MMWs in RC, optimal
output configurations are unexplored. Further, from experimental analysis mode
mixing and all of the ports working as needed was confirmed.
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