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	摘要(中)	本論文研究一種降低雷射光源幾何擾動的方法，由於雷射光源本身並非穩定的，因此在本論文中主要是將一轉動之擴散片加入系統中，使雷射光源通過後降低由於雷射之不穩定所產生的誤差。研究方法主要是利用ASAP光學軟體來模擬當光通過轉動之擴散片後產生的現象並根據成像光形來計算其重心位置，藉著重心位置變化量來判斷光源擾動程度，最後再搭配實驗驗證。


本論文系統架構茲說明如下：雷射光源通過一擴散片後，在其內部產生好幾次折射與反射並且透過轉動來使光強度均化，接著通過兩透鏡準直並聚焦，再通過兩濾光片來降低其光強度，最後藉由反射鏡將光源送至CCD上成像。由CCD所成像之光強度分佈來計算其重心位置，並根據此重心位置變化量來判斷光源擾動程度。通過實驗來得知光源所產生之重心位置變化量，並使用此結果來設定模擬的擾動量，最後模擬不同參數來分析其重心位置變化量與光強度分佈，根據其結果找出最佳化之參數，且搭配實驗來驗證模擬結果。


而根據模擬與實驗結果顯示，在系統中加入擴散片後相較於未加入時，其重心位置變化量有明顯降低，代表此法對於抑制光源擾動是有效的。
	摘要(英)	In this thesis we present a preliminary study and experimental results on the use of a system reducing the geometrical fluctuations of a laser, in which the effects of geometrical fluctuations of the laser beam are minimized by means of a high-speed rotating diffuser. A numerical model was implemented by using the ASAP ray tracing software to simulate the process when laser light passed through the rotating diffuser and an intensity distribution of the laser spot was recorded. Then the centroid calculated by the resultant intensity of the laser spot at different time is considered to be the extent of fluctuations. Finally, we simulated different parameters to analyze the variation of centroid and the intensity distribution of the laser spot, and find the optimal parameters.


The validity of the proposed system was verified by constructing a laboratory-built prototype. In this structure of the prototype, the light beam passed through a high-speed rotating diffuser and then the light beam was collimated and focused by means of two convex lenses and was incident on a CCD camera. According to the intensity distribution of the laser spot without diffuser, the centroid of the laser spot was calculated and then the geometrical fluctuations of the laser could be obtained at different time. The simulation and experimental results show that compared to the conventional system without diffuser, the variation of centroid with present system is much lower. It represents that the proposed method is effective for suppressing geometrical fluctuations of the laser beam.
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