Abstract (Chinese)
Abstract (English)

Acknowledgments
Table of Contents .

List of Tables ......

Figure Caption .....

Chapter 1 INtrodUCHION ....c.uiniit e e e e e e e e e e 1
1.1 Introduction of Polarizing Beam Splitter (PBS) ......cc.oiiiiiiiiiii e 1
1.1.1 WOIlaston PriSM ... i e e e et e e et e e e ee e e e e n e eaae 1
1.1.2 MacNeille POIarizer it e e e e e e e e e e e 2

1.2 Brief Review of Sub-Wavelength - Grating-(Zero-OrderGrating) .........cccceeeuvnnnn. 3
1.3 Brief Review of Nanoimprint Technology .............cooo i, 5
1.4 Motivation and Objective of this ThesSiS .........cooiii i, 7
1.5 Organization of thiS TRESIS .......ouuiiii i e e 7
Chapter 2 PriNCIPIE v e e e e s 8
P22 R [ Vi o o 13 {ox 1 o] o P 8
2.2 EMT by Average Weighting Method ..o, 9
2.2.1 Effective Refractive IndexPNg .....cooiii i 10
2.2.2 Effective Refractive IndexNp ..oiveiiii i 11
2.2.3 Properties of Mg and Npy coeeeiie 12

Table of Contents



2.3 EMT by Bloch Solution Method ... e, 13

2.3.1 Effective Refractive INndexXN1e ..o, 13
2.3.2 Effective Refractive IndexNpy ..ooovniiviinii e 16
2.4 SUMIMATY .ttt et e e et e e et ettt et e e e e e e e eae e e 17
Chapter 3  Fabrication Technologies and Instrument.................cocvveenne. 18
% A [ 011 (oo [8 ox 1 o) o PP PRPIN 18
3.2 Electron Beam Lithography (EBL) Technology .............cccooiiimiiiiiinecnnnnnn. 18
3.3 Interferometric LithOgraphy .......coooiiiiiir 20
3.4 UV-nanoimprint Lithography Technology ..o, 22
3.5 Fabrication Process of Sub-wavelength Grating ..........ccc.ccocovviiiiiii i 24
3.5.1 Fabrication Process of Master Mold () --- by E4meaithography ............. 24
3.5.2 Fabrication Process of Master Mold (If) --- by Iriegometry ................... 26
3.5.3 Fabrication Process’of Replicated PDMS Mold ....cc....coooiiiiiiiiiin e 28

3.5.4 Fabrication Process of Sub-Wavelength Grating byngdJV-nanoimprint

Lithography Technology .........ccoooiiiii i e e 30

3.5.5 Oblique E-beam Evaporation ..........c.ccoouiiiriieiceee e eeea e 32

3.6 MeasuremMeNt SYSTEIM ...... ..t e e et e e e e e eae e e e e e eeennns 33
3.6.1 Scanning Electron Microscope (SEM) .......coooiiiiiiiiiii i 33
3.6.2 Atomic Force Microscope (AFM) ..o e 34
3.6.3 Optical Efficiency Measurement SEtUP ..cuu..cvverieeireiieiieaeeiecaninennen. 36
Chapter 4  Simulated ReSUIS. .......ov i e 38

/N T 1 01 1 (o Yo [W o 1o ] o IR 1o

4.2 Design of the Proposed Sub-wavelength Grating .............ccooveiiiiinennn, 38

\Y



4.3 Period EffECL ....uuit it e 40
4.4 Surface Profile EffeCt ... 43
4.5 Tolerance Analysis of Thickness Inaccuracy of Eaclerating ....................... 45
4.6 SUMMEATY ..ot tnient e e et et e e e e e e e et e et et et e e e et e a e 48
Chapter 5 Experimental Results and DiSCUSSION ..c..o.vviviiiiiiiie e, 49
5.1 INtrOQUCTION ..t et e e e e e et e e et e e e 49
5.2 Results of Master Mold ..o e e 49
5.2.1 Interferometric Lithography --- Sample | ... e, 50
5.2.2 E-beam Lithography --- Sample 1l ...........ocoemmriee 51

5.3 Results of Replicated PDMS MOId ........c.ovviiiiiii i v, 52
5.4 Results of UV-nanoimprint Lithographyr..........cooo i e 54
5.5 Results of Oblique E-beam Evaporation .«.................c.coiveiiiiiieene e enen, 58
5.6 Evaluated RESUILS ... . . s s et e e ee et et e e emiin e e e e e aen e 61
STV T[S TolU 3] (o] o H T e PP 63

5.8 SUMMAIY ...ttt ettt e e e e et et s e e e e e e eba e e e e aeeennssaneaeaeensnns 64
Chapter 6  Conclusion and Future WOrK ............ceoiiiiiiiin i i 65
REIEIEBNCE ... 68

Vii



