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	摘要(中)	固態雷射操作在在高瓦數時其增益介質會因各種熱效應(thermal effects)之故造成雷射輸出效率比預期為小。本篇論文討論因溫度造成激發放射截面改變而影響其雷射系統輸出效率。本實驗以Nd:YAG雷射系統假設反射率可調整，而做了四種不同種類的Nd:YAG雷射系統1連續波雷射(CW laser)、2主動Q開關雷射(actively Q-switch laser)、3主動Q-switch laser在有放大自發射 (Amplified spontaneous emission)限制條件、4被動式Q開關雷射(Passively Q-switched laser)。而此方法最主要建立在可調式反射率鏡子，在此提出溫差控制VBG內部周期而改變反射率，經由模擬計算可以求出當反射為多少能把增益介質受激輻射熱效應彌補回來，使雷射輸出跟溫度為非相依。


本論文提出以VBG兩側施加溫差會使原本裡面週期性結構變為非週期性結構因此反射率會因此下降，故可以由VBG改變溫差來調控其反射率。而當要施加多少溫差反射率才能達到需求值，先由Comsol multiphysics求出當有溫差時其內部膨脹量分布建立非週期性結構資料，再用T-matrix 求每一不同折射率的反射、折射、傳播光程差求其反射率。最後藉由實驗以改變VBG溫差為雷射輸出鏡，由它的輸出和閥值效率求反射率，證實可以由此架構的VBG可以藉由溫差調整反射率。



	摘要(英)	The laser’s output efficiency is smaller than before when laser opperated high power because thermal lens did. The thesis disscused the laser’s output efficiency unstable because emission cross section was changed with temperature. The experiment used the Nd:YAG laser system and supposed the reflectivity was adjustable. Then simmulated four different types control system 1 CW laser、2 actively Q-switch laser、3 Amplified spontaneous emission、4 Passively Q-switched laser.


This method based on variable reflectivity mirror so we suggest used the temperature difference to control VBG’s incide period and reflectivity. Thus by simulation we can get how the reflectivity changed to recover gainmedium stimulated emission thermal effection and make output energy was temperature independent.


We used the difference temperature on the VBG to let the period structure becomed unperiod streucure, thus the reflectivity was decreased.


Then the reflectivity was variable by controling temperature difference on VBG. How much temperature difference value that we were need. First the expansion distribution be gotten by used Comsol multiphysics when VBG was temperature difference,thus we can get unperiod structure. And then used the T-matrix to measure refletion、transition、propagation optical difference to get the reflectivity. Finally, we uesd difference temperature VBG to be output laser mirror and got the reflectivity by threshold power and slope efficiency. The result can change reflectivity by temperature difference.
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      	  ★ 布拉格光柵	關鍵字(英)	
      	  ★ VBG Variable reflectivity
	論文目次	目錄


摘要...............................................................................................................................V


Abstract.......................................................................................................................VI


致謝............................................................................................................................ VII


目錄...........................................................................................................................VIII


表目錄....................................................................................................................... XII


第一章 緒論.................................................................................................................1


1.1 實驗動機........................................................................................................1


1.2 固態雷射熱效應............................................................................................2


1.3 雷射輸出與溫度非相依模擬........................................................................7


1.4 可調式反射鏡................................................................................................8


第二章 實驗原理.........................................................................................................9


2.1 雷射基本原理................................................................................................9


2.1.1 雷射rate equation..............................................................................9


2.1.2 閥值、增益飽和...............................................................................10


2.1.3 circulating power ..............................................................................13


2.1.4 laser output ........................................................................................13


2.2 Nd: GdVO4 特性.........................................................................................16


2.3 可調反射率VBG 原理................................................................................19


2.3.1VBG 簡介............................................................................................19


2.3.2VBG T-matrix ....................................................................................21


第三章 實驗模擬.......................................................................................................24


3.1VBG 溫差內部週期膨脹量模擬...................................................................25


3.1.1 物質參數和邊界設定.......................................................................26


3.1.2 熱膨脹模擬結果...............................................................................27


3.2 VBG 溫度差反射率光譜模擬......................................................................29


3.2.1 matlab 程式碼流程圖和初始值.......................................................29


3.2.2 反射率光譜模擬................................................................................30


3.3 調變反射率使雷射輸出穩定模擬...............................................................34


第四章 實驗架構.......................................................................................................44


4.1VBG 溫控.......................................................................................................44


4.2 線型共振腔(以平面鏡為輸出鏡).................................................................45


4.3 線型共振腔(以VBG 為輸出鏡) ..................................................................46


第五章 數據分析.......................................................................................................47


5.1 VBG 光譜量測與溫控..................................................................................47


5.2 平面鏡為輸出..............................................................................................50


5.3 Beam size 量測..............................................................................................51


5.4 VBG 為輸出耦合鏡......................................................................................53


5.5. 雷射光形M2 及細部光譜分析...................................................................57


第六章 未來展望.......................................................................................................62


6.1.雷射輸出鏡...................................................................................................62


6.2 改進方向和其他應用..................................................................................63


參考文獻.....................................................................................................................64


附件..............................................................................................................................66



	參考文獻	[1-1] Walter Koechner, Michael Bass, “Solid-State Lasers”, p255(2003)


[1-2] http://www.rp-photonics.com/fuchtbauer_ladenburg_equation.html


[1-3] “Spectroscopic Characterization and Laser Performance of Diode-Laser-Pumped Nd: GdVO4 “T. Jensen Appl. Phys. B 58, 373-379 (1994)


[1-4]Tadashi Kasamatsu, Hitoshi Sekita, and Yasuhiko Kuwano, “Temperature dependence and optimization of 970-nm diode-pumped Yb:YAG and Yb:LuAG lasers”Optical Society of America(1999)


[1-5] Jun Dong and Michael Bass, Yanli Mao, Peizhen Deng, and Fuxi Gan“Dependence of the Yb31 emission cross section and lifetime on temperature and concentration in yttrium aluminum garnet” J. Opt. Soc. Am. B/Vol. 20, No. 9/September 2003


[1-6] T. Y. Chung, T. Waritanant and S. Boonruang, "Thermal Effects of Volume Bragg Grating as Laser Mirrors Due to Minute Self-Absorption", paper LWI3,FiO/LS, Oct 2008, Rochester, New York, USA


[1-7] T.-Y. Chung, V. Smimov, M. Hemmer, L. B. Glebov, M. C. Richardson, and M. Bass, “Unexpected properties of a laser resonator with volumetric Bragg grating end mirrors,” in Conference.on Lasers and Electro-Optics_Quantum Electronics and Laser Science, (OSA, 2006), paper CFBS.


[1-8] http://en.wikipedia.org/wiki/Reflectivity


[2-1] Walter Koechner, Michael Bass, “Solid-State Lasers”, p85(2003)


[2-2] K. Shimamura, S. Uda, V.V. Kochurikhin, T. Taniuchi, T. Pukuda,Jpn.J.Appl.Phs.35(1996)1832.


[2-3] P.A. Studenikin, A.I. Zagumennyi, Y.D. Zavartsev, P.A. Popov and I.A. Shcherbakov Quant. Electron. 25 (1995), p. 1162.


[2-4]T. Jensen ~, V. G. Ostroumov 1, J.-P. Meyn t, Appl. Phys. B 58, 373-379 (1994)


[2-5]Larissa Glebova , Julien Lumeau , Mikhail Klimov SinceDirect  Journal of Non-Crystalline Solids 354 (2008)


[3-1] http://www.qullc.com/BK7.html


[3-2] http://www.escoproducts.com/html/bk-7_optical_glass.html


[3-3] Jun Dong and Michael Bass, Yanli Mao, Peizhen Deng, and Fuxi Gan“Dependence of the Yb31 emission cross section and lifetime on temperature and concentration in yttrium aluminum garnet” J. Opt. Soc. Am. B/Vol. 20, No. 9/September 2003


[3-4] Tadashi Kasamatsu, Hitoshi Sekita, and Yasuhiko Kuwano, “Temperature dependence and optimization of 970-nm diode-pumped Yb:YAG and Yb:LuAG lasers”Optical Society of America(1999)


[3-5] 5. T.-Y. Chung and M. Bass, “Temperature-independent lasers using output couplers with temperature-dependent reflectivity,”Applied opticsVol.45,No.36,(2006)


[3-6] E. W. Weisstein, “From MathWorld—A Wolfram Web Resource,”http://mathworld.wolfram.com/LambertW-Function.html



	指導教授	
      	  鍾德元(Te -Yuan Chung)
      	 	審核日期	2009-7-24
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
