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	摘要(中)	製作光學元件的過程當中，不管使用何種製造方法，必定需要量測經過加工後成品或半成品的元件之表面形狀。光學元件表面輪廓的檢驗及量測的方法，最常使用的光學方法，大致上可分類為雙波前的干涉方法以及在焦平面位置上橫向像差的量測方法，前者屬於波動光學領域的應用，後者則是屬於幾何光學領域的範疇。


本論文為屬於幾何光學的檢測方法，藉由梁博士最新發明的光柵-狹縫法，量取橫向像差。本實驗使用非同調光源照射液晶調制器，利用液晶調制器控制物體的亮暗程度，來達到光柵的功能，且配合十字形狀狹縫的調制，使得出瞳面上產生朗奇條紋，接著利用四步相移法，將橫向像差以數學方法計算出來，並重建波前，最後取得光學元件的表面的輪廓。


我們已經使用光柵十字狹縫法獲得待測鏡的波前及表面起伏輪廓，並經由和干涉儀量取結果做比較，發現兩者表面起伏擁有極相似的結果，驗證本實驗架構的可行性。
	摘要(英)	At a process of making the optics, no matter what manufacturing method we’ve chosen, we have to measure the surface profile of semi-finished goods or finished items. The most usual test method and measurement of optical element surface profile of optics roughly can be classified into two ways: the interferometry of two wavefronts; and the measurement of transverse ray aberration on the focal plane. The former belongs to the application of wave optics, and the latter belongs to the geometry optics.


Our dissertation belongs to the testing method of geometry optics. This experiment is by means of the grating-slit test invented by Dr. Liang to measure the transverse ray aberration. The experiment used incoherent light source to irradiate the liquid crystal modulator. And we used liquid crystal modulator to control the brightness of object and reached the function of grating. By using the cross-slit, we can get the Ronchigram on exit pupil plane. Then through four steps of phase-shifting method, we can mathematically calculate the amount of transverse ray aberration. Finally, we reconstruct the wavefront and get the information of surface profile of optics.


We already obtained the wavefront result of mirror’s surface profile by grating-cross slit method. Comparing it with the result measured by interferometry, we found the two surface profiles were very similar. By doing so, we can verify the feasibility of our experiment setup.
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