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	摘要(中)	在本篇論文採用橢圓儀的量測技術，發展出兩套皆可量測扭轉向列型液晶TNLC二維影像參數的光學系統，分別為強度敏感式影像橢圓儀與單通道式影像橢圓儀，利用基本的P-S-A架構並藉由旋轉四分之一波片量測扭轉向列型液晶，並且此二者皆具實現即時影像量測的能力。透過數值擬合的運算方式，並結合Yeh與Gu和Lien所推導出的兩種TNLC物理模型，我們可以同時量到TNLC的五種參數，包含：厚度、預傾角、扭轉角、配向角與非扭轉相位延遲。最後，我們對此兩種光學系統所得到的TNLC參數進行比較。實驗結果顯示強度敏感式影像橢圓儀提供了較高的量測精度，而單通道式影像橢圓儀有架設簡單與量測過程簡便的優勢。



	摘要(英)	In this thesis, we propose that both the intensity sensitive imaging ellipsometer and single channel imaging ellipsometer can two-dimensionally  measure the parameters of the twisted nematic liquid crystal (TNLC) cell by using a polarizer-sample-analyzer ellipsometric configuration with a rotating quarter wave plate (QWP). Both of them have ability to achieve the real-time measurement. The five characteristic parameters, including cell gap, pretilt angle, rubbing angle, twist angle and untwisted phase retardation can be measured simultaneously by numerical curve fitting two different physical model of a TNLCD, which are derived by Lien, and Yeh and Gu. Finally, we compare two sets of TN-LC parameters obtaining from these two developed optical system setup. The experimental result shows that the intensity sensitive imaging ellipsometer can provide higher measurement accuracy, while the single channel imaging ellipsometer takes advantage on the easy to set up and less measurement process.



	關鍵字(中)	
      	  ★ 扭轉向列型液晶
★ 影像橢圓儀	關鍵字(英)	
      	  ★ imaging ellipsometer
★ TNLC
	論文目次	中文摘要………………………………………………………………………i


Abstract ………………………………………………………………………ii


致謝……………………………………………………………………………iii


目錄……………………………………………………………………………v


圖目錄…………………………………………………………………………vii


表目錄…………………………………………………………………………ix


一、緒論…………………………………………………………………………1


1-1 研究動機………………………………………………………………1


1-2 研究目的………………………………………………………………1


1-3 文獻回顧………………………………………………………………2


1-4 論文架構………………………………………………………………2


二、實驗原理……………………………………………………………………3


2-1 偏振光原理……………………………………………………………3


2-1-1 偏振光簡介……………………………………………………3


2-1-2 瓊斯向量………………………………………………………7


2-1-3 瓊斯矩陣………………………………………………………8


2-1-4 史托克向量與穆勒矩陣……………………………………10


2-2四分之一波片………………………………………………………16


2-3液晶簡介……………………………………………………………20


2-3-1 液晶種類……………………………………………………21


2-3-2 液晶的光學特性……………………………………………23


2-3-3 液晶的物理特性……………………………………………26


2-3-4 液晶的分布定向情形………………………………………27


2-3-5 扭轉向列型液晶樣品………………………………………29


三、實驗方法 ………………………………………………………………37


3-1 液晶樣品製作………………………………………………………37


3-2 強度敏感式影像橢圓儀……………………………………………38


3-2-1 實驗架構……………………………………………………38


3-2-2實驗步驟……………………………………………………40


3-2-3 光強度影像之處理…………………………………………40


3-3 單通道影像式橢圓儀………………………………………………44


3-3-1 實驗架構與步驟……………………………………………44


3-3-2光強度影像之處理……………………………………………44


3-4 曲線擬合……………………………………………………………47


四、實驗數據與分析…………………………………………………………50


4-1 算術平均數與標準差………………………………………………50


4-2 實驗結果……………………………………………………………50


4-2-1強度敏感式影像橢圓儀………………………………………51


4-2-2單通道影像式橢圓儀…………………………………………57


4-3 實驗數據分析………………………………………………………62


4-4 影像處理……………………………………………………………62


五、結論與展望………………………………………………………………65


5-1 結論與討論…………………………………………………………65


5-2 未來展望……………………………………………………………65


參考文獻………………………………………………………………………67



	參考文獻	1.J.S. Chae and S. G. Moon, "Cell parameter measurement of a twisted-nematic liquid crystal cell by the spectroscopic method," Journal of Applied Physics 95, pp. 3250 (2004).


2.Y. Zhou, Z. He, and S. Sato, "A novel method for determining the cell thickness and twist angle of a twisted nematic cell by Stokes parameter measurement," Japanese Journal of Applied Physics 36, pp. 2760-2764 (1997).


3.V. Duran, J. Lancis, E. Tajahuerce, and Z. Jaroszewicz, "Cell parameter determination of a twisted-nematic liquid crystal display by single-wavelength polarimetry," Journal of Applied Physics 97, pp. 043101 (2005).


4.A. Lien, and H. Takano, "Cell gap measurement of filled twisted nematic liquid crystal displays by a phase compensation method," Journal of Applied Physics 69, pp. 1304 (1991).


5.M. Kawamura, Y. Goto, and S. Sato, "A two-dimensional pretilt angle distribution measurement of twisted nematic liquid crystal 61 cells using Stokes parameters at plural wavelengths," Japanese Journal of Applied Physics 43, pp. 709-714 (2004).


6.S. Tang, and H. Kwok, "A new method to measure the twist angle and cell gap of liquid-crystal cells," Society for Information Display, pp. 552-555 (1998).


7.S. Tang, and H. Kwok, "Transmissive liquid crystal cell parameters measurement by spectroscopic ellipsometry," Journal of Applied Physics 89, pp. 80 (2001).


8.T. J. Scheffer and J. Nehring, "Accurate determination of liquid-crystal tilt bias angles," Journal of Applied Physics 48, pp. 1783 (1977).


9.J. S. Gwag, S. H. Lee, K. H. Park, W. S. Park, K. Y. Han, C. G. Jhun, T. H. Yoon, J. C. Kim, D. M. Song and D. M. Shin, "Simple method for measuring the high pretilt angle of nematic liquid crystals," Journal of Applied Physics 93, pp. 4936 (2003).


10.T. C. Yu, and Y. L. Lo, "A novel heterodyne polarimeter for the multiple-parameter measurements of twisted nematic liquid crystal cell using a genetic algorithm approach," Journal of Lightwave Technology 25, pp. 946-951 (2007).


11.C. C. Tsai, C. Chou, C. Y. Han, C. H. Hsieh, K. Y. Liao, and Y. F. Chao, "Determination of optical parameters of a twisted-nematic liquid crystal by phase-sensitive optical heterodyne interferometric ellipsometry," Applied Optics 44, pp. 7509-7514 (2005).


12.M. H. Liu, W. C. Kuo, H. C. Wei, C. C. Tsai, C. J. Yu, B. J. Liang, and C. Chou, "Cell parameter measurement of a twisted nematic liquid crystal device using interferometric polarimeter under normal incidence," Optics Express 18, pp. 8759-8766 (2010).


13.P. Yeh, and C. Gu, Optics of Liquid Crystal Displays (Wiley Interscience, New York, 1999), pp. 54-60


14.R. C. Jones, "A New Calculus for the Treatment of Optical Systems", J. Opt. Soc. Am.31, pp. 488 (1941).


15.K. Pietraszkiewicz, W. Wozniak, and P. Kurzynowski, "Effect of multiple ref lections in retardation plates with elliptical birefringence," Journal of the Optical Society of America A 12, pp. 420-424 (1995).


16.C. Chou, Y. Huang, and M. Chang, "Effect of elliptical birefringence on the measurement of the phase retardation of a quartz wave plate by an optical heterodyne polarimeter," Journal of the Optical Society of America A 14, pp. 1367-1372 (1997).


17.I. Scierski, and F. Ratajczyk, "The Jones matrix of the real dichroic elliptic object," Optik(Stuttgart) 68, pp. 121-125 (1984).


18.P. Collings, and M. Hird, Introduction to liquid crystals (Taylor & Francis, 1997).


19.松本正一, 角田市良, "液晶之基礎與應用," 劉瑞祥 譯, 國立編譯館出版(1996).


20.C. Oseen, "The theory of liquid crystals," Transactions of the Faraday Society 29, pp. 883-899 (1933).


21.H. Zocher, "The effect of a magnetic field on the nematic state," Transactions of the Faraday Society 29, pp. 945-957 (1933).


22.F. Frank, "On the theory of liquid crystals," Discuss. Faraday Soc 25 (1958).


23.P. Yeh, and C. Gu, Optics of Liquid Crystal Displays (Wiley Interscience, New York, 1999), pp. 119-136.


24.A. Lien, "The general and simplified Jones matrix representations for the high pretilt twisted nematic cell," Journal of Applied Physics 67, pp. 2853 (1990).



	指導教授	
      	  周晟、賴昆佑
(Chien Chou、Kun-yu Lai)
      	 	審核日期	2012-7-23
	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



	
