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	摘要(中)	在近二十年中，高功率飛秒雷射的發展帶動了許多科學領域的突破，如雷射電漿電子加速器、質子加速器、超短X光脈衝產生等領域。為了產生能量更高，強度更強的脈衝粒子及光子源，除了追求更高的尖峰功率之外，另一種方式則是透過多道或是不同波長的光束對電漿結構做細微調製。在中央大學，我們建造了一套多功能、雙波長的一百兆瓦鈦藍寶石雷射系統。它可以同時提供三道重複率為10 Hz的同步光束，包含二道中心波長約在810 nm及一道利用超連續光譜產生，中心波長可調(870-920 nm)的光束。此雷射的脈衝對比度最高可達2*10^9，並具有良好的時空波形與相位，這些規格使得本雷射系統有能力進行尖端強場物理的研究。除此之外，此雷射系統也用於結構化電漿波導的研究。利用了一道經過液晶空間波形調製器調變後的雷射光做為加工脈衝，我們成功地製造出不同縱向結構的電漿波導，例如最短週期為200 µm的週期性結構，以及最短坡度為100 µm的密度斜坡結構。利用此技術及其可程式化的優勢，將大幅地提升桌上型雷射電漿光子及粒子源的性能。
	摘要(英)	In the past two decades, the advance of high-power laser technology has led to many scientiﬁc breakthroughs such as in laser wakefield electron accelerators, proton accelerators and ultrafast x-ray pulse generation. With the growth of the experimental complexity of laser-plasma interaction, versatile laser system with multiple beams or colors are required. In this thesis, I report the construction of a versatile 100-TW Ti:sapphire laser system, which provides three synchronized parallel beamlines running at 10-Hz repetition rate. The ﬁrst beamline provides 3.3-J infrared pulses with 30-fs duration and 810-nm central wavelength, corresponding to a peak power of 110 TW. The temporal contrast reaches 4*10^{-10} at − 100-ps timescale. The second beamline provides 450-mJ infrared pulses with 34-fs duration and 805-nm central wavelength, corresponding to a peak power of 13 TW. The third beamline provides 200-mJ infrared pulses with 38-fs duration and tunable wavelength from 870 nm to 920 nm. Its peak power reaches 5.3 TW.  All three beams can be focused down to M^2 < 1.3, with more than 72\% enclosed energy in the focal spots. Precise control and manipulation of laser-plasma experiment can be achieved by using such kind of laser with independently-controlled pulse energies, durations, central wavelengths, and relative delays. A structured plasma waveguide is also investigated by utilizing the laser system. Programmable fabrication of longitudinal spatial structures in an optically preformed plasma waveguide was achieved, by using laser machining with a liquid-crystal spatial light modulator. Fabrication of periodic structures with a minimal period of 200 µm and density-ramp structures with a minimal slope length of 100 µm was attained. The technique is useful for the optimization of various laser-plasma-based photon and particle sources.
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