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	摘要(中)	在太陽風與地球磁層中普遍存在著許多的靜電波與電磁波，而其中位於地球磁尾電漿片邊界層與高緯度極光發生的區域，人造衛星分別已觀測到一維與二維結構之electrostatic solitary wave (ESW)。因此，已有許多研究探討ESW之形成與特性。本文主要為發展適用於太空電漿環境之一維與二維靜電場全粒子模式，可應用於研究太空環境中之各種靜電波之發展。我們將其應用於討論帶電粒子束不穩定問題產生之靜電波結構。模擬中所使用的自由參數包括：離子束之熱速度、電子束之粒子數量、離子與電子之質量比、電子迴旋頻率與電子振盪頻率比。我們分析各種參數對ESW形成之影響，並討論在一維與二維系統中非線性發展所產生之結構上的差異。
	摘要(英)	The existence of electrostatic and electromagnetic waves is common in the solar wind and Earth’s magnetosphere. Satellite observations have shown that the electrostatic solitary wave (ESW) exhibits one-dimensional structures in the plasma sheet boundary and two-dimensional structures in the auroral regions. Studies on the evolution and characteristics of the ESW have been carried out based on particle simulations. The goal of this thesis is to develop  one-dimensional and  two-dimensional numerical particle codes which can be applied to the study of nonlinear evolution of electrostatic waves and instabilities. In particular, this study will focus on the electron beam instabilities and the formation of electron holes. By varying the parameters such as the ion beam thermal velocity, electron beam density, the mass ratio of ion to electron, and the electron gyro-frequency, we discuss the effects of the free parameters on the evolution of the ESW. The differences between the one-dimensional and two-dimensional simulation results are discussed.
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