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	摘要(中)	本論文先介紹目前氬離子雷射(波長為488 nm)的應用，並引入利用半導體雷射搭配頻晶體可將波長轉換至可見光波段來取代氬離子雷射的構想，然而一般的近紅外光半導體雷射為了追求高輸出功率使得其雷射的光學品質極差(多縱模，且具有高階橫向模態)，搭配倍頻晶體後其轉換效率極差，若要提高其轉換效率，則雷射需具有好的光學品質(單縱模，M2~1)。


為了改善半導體雷射的光學品質，本論文使用一個新的光學元件---體積全像布拉格光柵(Volume Bragg Grating, VBG)，利用其同時具有波長選擇及橫向模態選擇的特性作為半導體雷射的輸出耦合鏡，來改善半導體雷射的光學品質。


本實驗以976 nm的邊射型半導體雷射做為雷射增益介質設計出三個外腔式共振腔形式：線型外腔式共振腔以體積全像布拉格光柵(VBG)作為其輸出耦合鏡；V型外腔式共振腔，以1083 nm VBG同時作為波長選擇及橫向模態選擇器，並以976 nm VBG作為輸出耦合鏡；V型雙VBG外腔式共振腔，以976 nm VBG作為波長選擇器，1083 nm VBG作為橫向模態選擇器，並以平面鏡做為輸出耦合鏡。


使用不同的光學儀器量測各結構下雷射的特性，藉由光譜儀及Fabry-Perot干涉儀測得雷射輸出波長為976.64 nm，FWHM約為28 pm，並且其量測到的M-square 快軸方向從5.38改善至1.24，慢軸方向可從14.81改善至3.09。



	摘要(英)	This thesis describes argon ion laser (wavelength is 488 nm) applications, and the introduction of the use of diode laser with a nonlinear crystal can convert emission wavelength to visible light to replace the concept of argon ion laser. The general near-infrared diode laser can have high power but the optical quality is very poor (multi-longitudinal modes and multi-transverse modes). Conversion efficiency is lower when laser coupled into nonlinear crystal. In order to improve its conversion efficiency, diode laser should have a good optical quality (single longitudinal mode, M2 ~ 1). This thesis uses a new optical component -- volume holographic Bragg grating (VBG).


In this thesis used the 976 nm edge-emitting diode laser as the laser gain medium and VBG is wavelength selector and transverse mode filter at the same time. The design of the three external cavity types: linear external cavity which VBG as the output coupler; V-shaped external cavity which used 1083 nm VBG at the same time as the wavelength selector and transverse mode selector, and 976 nm VBG as an output coupler; V-shaped dual external cavity which used 976 nm VBG as a wavelength selector, 1083 nm VBG at the same time as the wavelength selector and transverse mode selector and the plane mirror as the output coupler.


The experiment result is got output power which is 31.4 mW, wavelength can be locked at 976.64 nm, FWHM about 28 pm, M-square for fast axis is 1.24, and M-square for slow axis is 3.09.
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