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	摘要(中)	隨著雷射的發展，薄膜必須承受得住更強的雷射光，因此對於抗雷射損傷閥值的要求也越來越高，尤其是具有高反射的雷射鏡。因此本論文針對高反射膜的抗雷射損傷閥值進行研究，在高反射膜反射率高於99.5 %的標準下，以不同鍍膜方法、結構設計與材料使用，針對中心波長為808 nm以及532 nm的高反射膜，分別以800 nm連續性雷射、800 nm Pulse雷射與532 nm Pulse雷射照射後，利用光學顯微鏡以及掃描式電子顯微鏡觀察膜面損傷情形，並計算其抗雷射損傷閥值。

  本研究經由IBSD及IAD鍍製S / (HL)9 H / Air結構，S為基板、Air為空氣、H及L分別為四分之一波長厚的Ta2O5及SiO2，中心波長位於808 nm的高反射膜，可承受抗雷射損傷閥值為1953 W/cm2的時間分別為9分鐘及13分鐘，可承受閥值為1835 W/cm2的時間皆至少30分鐘；而經由IBSD及IAD鍍製S / (HL)9 H / Air結構之中心波長532 nm的高反射膜，其抗雷射損傷閥值分別為4.08 J/cm2、4.89 J/cm2，但藉由鍍膜方式、材料及結構的調整，將IAD鍍製結構改為S / (HL)9 MLM 2L / Air，M分別為四分之一波長厚的Al2O3，可將抗雷射損傷閥值提升至7.61 J/cm2，相較於一樣使用IAD鍍製的S / (HL)9 H / Air結構高反射膜，提升的將近55 %的抗雷射損傷閥值。
	摘要(英)	

As the development of high power laser, optical thin films have been required to stand higher laser energy and power, and also laser induced damage threshold, especially the high reflection laser mirrors. Therefore, focus on the research of laser damage threshold (LIDT) of high reflection multilayer thin films. Using different deposition methods and materials to design the high reflection laser mirrors. High reflection laser mirrors at wavelength of 808 nm and 532 nm have been tested by 808 nm CW laser, 800 nm pulse laser and 532 nm pulse laser respectively. The damaged morphologies of the coatings have been characterized by OM and SEM, with varied laser energy and power to destroy the coatings.

  The film stack of conventional design of the high reflection laser mirror is S / (HL)9 H / Air, S refers to substrate, and H, L denote Ta2O5, SiO2 layers with quarter-wavelength optical thickness (QWOT), the center wavelength is 808 nm, whose LIDT of deposited by the ion beam sputtered deposition and the electron beam evaporation with ion-beam assisted deposition can achieve 1,953 W/cm2 for nine minutes and thirteen minutes, respectively. And the film stack of conventional design was S / (HL)9 H / Air and the center wavelength is 532 nm, whose LIDT of deposited by ion bean sputtered and electron beam evaporation with ion-beam assisted deposition achieve 4.08 J/cm2 and 4.89 J/cm2 respectively. By using different deposition methods and materials to design the high reflection laser mirrors, which combining two oxide coating stacks, the structure expresses as S / (HL)9 MLM 2L / Air, and M denote Al2O3 layers with QWOT, deposited by electron beam evaporation with ion-beam assisted deposition. The LIDT of the double stack high reflection coatings increase to 7.61 J/cm2, presented a 50 % increase than the conventional high reflection coatings (4.89 J/cm2) .
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