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	摘要(中)	本論文將探討矽在銀(111)表面上，控制基板溫度及改變矽的鍍率，其表面重構隨矽（Si）覆蓋量增加之變化。我們在超高真空的環境下，透過直流電加熱方式產生矽蒸氣，使其吸附於加熱的銀(111)表面上，並利用X光光電子能譜術（X-ray Photoemission Spectroscopy, XPS）與低能電子繞射（Low Energy Electron Diffraction, LEED）來研究矽在銀(111)表面上隨蒸鍍時間增加之結構變化。以高鍍率鍍了少量的矽以後，透過低能量電子繞射觀察到(4×4)與(√13×√13)R13.9°的重構同時存在。隨著鍍矽量增加，當表面覆蓋超過一個原子層(1ML)的矽之後，新的(4/√3×4/√3)R30°重構產生，並越來越顯著，而原本存在的(4×4)與(√13×√13)R13.9°重構則越來越不明顯。另外，為了探討是否真實有矽(4×4)單一結構存在於銀(111)表面上，我們試著以極緩慢的鍍率在銀基板上鍍矽，發現表面覆蓋少量的矽時，由低能量電子繞射成功觀察到(4×4)單一重構，並隨著表面覆蓋的矽增加，(√13×√13)R13.9°重構開始逐漸形成，其表面結構的變化與高鍍率之結果一致。我們也利用X光光電子能譜術，量測到兩種不同矽2p的電子態，隨著矽覆蓋量增加，觀察到不同電子態消長的現象。不論是高鍍率還是低鍍率，在覆蓋一個原子層以前，兩種電子態皆以固定的比例增加，約超過一個原子層厚之後，才開始各自有不同的轉折變化，由趨勢推測是矽-矽與矽-銀兩種化學態的變化結果。矽在銀(111)基板之重構，透過低能量電子繞射來了解表面原子排列情形，同時結合矽2p和銀3d電子能譜來分析表面原子分布的趨勢。本論文亦根據上述結果，檢視了可能的原子結構模型。
	摘要(英)	We have studied the superstructures of Si on Ag(111) grown with varied Si coverages and substrate temperatures. The surface reconstructions of Si/Ag(111) were characterized with X-ray photoelectron spectroscopy (XPS) and low energy electron diffraction (LEED). The (4×4) and(√13×√13)R13.9°reconstructions were observed for the Si coverage of one monolayer; the (4/√3×4/√3)R30° reconstruction would emerge with further Si deposition. With a low rate of deposition of Si, the surface showed a single (4×4) reconstruction initially, and became the combination of several reconstructions as the Si coverage was increased. With a high rate of deposition, the single (4×4) phase was not observed. The evolution of the core levels Si 2p and Ag 3d was measured and analyzed with an increasing Si coverage. Combining the results of XPS and LEED, the possible atomic models for the different surface reconstructions were proposed.
	關鍵字(中)	
      	  ★ 矽在銀(111)面上之重構	關鍵字(英)	
      	  ★ Silicene
★ Ag(111)
★ XPS
★ Si 2p
★ LEED
	論文目次	摘要...............................................................................................................................I

abstract........................................................................................................................II

誌謝.............................................................................................................................III

目錄.............................................................................................................................IV

圖目錄.........................................................................................................................VI

第一章    簡介............................................................................................................1

第二章    文獻回顧....................................................................................................2

第三章    實驗儀器與原理......................................................................................14

3.1  簡介.........................................................................................................14

3.2  超高真空.............................................................................................................14

3.2.1  機械幫浦......................................................................................................15

3.2.2  分子渦輪幫浦..............................................................................................15

3.2.3  離子幫浦......................................................................................................16

3.2.4  鈦昇華幫浦..................................................................................................16

3.3  低能電子繞射.....................................................................................................16

3.4  同步輻射光源.....................................................................................................18

3.5  X-Ray光電子能譜術..........................................................................................19

3.5.1  原理..............................................................................................................19

3.5.2  曲線分析......................................................................................................20

3.6  電子動能分析儀.................................................................................................20

3.7  矽蒸鍍器.............................................................................................................21

3.8  離子濺射槍.........................................................................................................21

3.9  樣品清潔與加熱.................................................................................................22

第四章    結果與討論..............................................................................................31

4.1  樣品製備.............................................................................................................31

4.2  矽在不同條件下成長的結果.............................................................................31

4.2.1  低鍍率成長矽之結構變化..........................................................................31

4.2.2  高鍍率成長矽之結構變化..........................................................................33

4.2.3  矽在不同基板溫度下結構的變化..............................................................35

4.3  討論................................................................................................................36

4.3.1  化學態分量的指定......................................................................................37

4.3.2  成長模式......................................................................................................37

4.3.3  可能的結構模型之檢驗..............................................................................38

4.3.4  鍍率對結構轉換的影響..............................................................................39

4.3.5  基板溫度對結構轉換的影響......................................................................41

第五章    結論..........................................................................................................61

參考文獻......................................................................................................................63


	參考文獻	[1]  H. Oughaddou, H. Enriquez, M. R. Tchalala, H. Yildirim, A. J. Mayne, A. Bendounan, G. Dujardin, M. A. Ali, A. Kara, Silicene, a promising new 2D material, Prog. Surf. Sci. 90, 46 (2015).

[2]  B. Lalmi, H. Oughaddou, H. Enriquez, A. Kara, S. Vizzini, B. Ealet, and B. Aufray, Epitaxial growth of a silicene sheet, Appl. Phys. Lett. 97, 223109 (2010).

[3]  B. Feng, Z. Ding, S. Meng, Y. Yao, X. He, P. Cheng, L. Chen, and K. Wu, Evidence of Silicene in Honeycomb Structures of Silicon on Ag(111), Nano Lett. 12, 3507 (2012).

[4]  C. L. Lin, R. Arafune, K. Kawahara, N. Tsukahara, E. Minamitani, Y. Kim, N. Takagi, and M. Kawai, Structure of Silicene Grown on Ag(111), Appl. Phys. Express 5, 045802 (2012).

[5]  H. Jamgotchain, Y. Colignon, N. Hamzaoui, B. Ealet, J. Y. Hoarau, B. Aufray and J. P. Bibérian, Growth of silicene layers on Ag(111): unexpected effect of the substrate temperature, J. Phys.: Condens. Matter 24, 172001 (2012).

[6]  M. R. Tchalala, H. Enriqueza, H. Yildirimb, A. Karab, A. J. Maynea, G. Dujardina, M. A. Alic, H. Oughaddou, Atomic and electronic structures of the (√13 ×√13)R13.9° of silicene sheet on Ag(1 1 1), Appl. Surf. Sci. 303, 61-66 (2014).

[7]  R. Arafune, C. L. Lin, K. Kawahara, N. Tsukahara, E. Minamitani, Y. Kim, N. Takagi, M. Kawai, Structural transition of silicene on Ag(111), Surf. Sci. 608, 297-300 (2013).

[8]  P. Moras, T. O. Mentes, P. M. Sheverdyaeva, A. Locatelli and C. Carbone, Coexistence of multiple silicene phases in silicon grown on Ag(1 1 1), J. Phys.: Condens. Matter 26, 185001 (2014).

[9]  X. Xu, J. Zhuang, Y. Du, H. Feng, N. Zhang, C. Liu, T. Lei, J. Wang, M. Spencer,    T. Morishita, X. Wang and S. X. Dou, Effects of oxygen adsorption on the surface stateof epitaxial silicene on Ag(1 1 1), Sci. Rep. 4, (2014).

[10]  J. Avila, P. De. Padova, S. Cho, I. Colambo, S. Lorcy, C. Quaresima, P. Vogt, A. Resta, G. Le. Lay, and M. C. Asensio, Presence of gapped silicene-derived band in the prototypical (3 × 3) silicene phase on silver (111) surfaces, J. Phys.: Condens. Matter 25, 262001 (2013).



[11]  G. W Lee, H. D. Chen, Bonding and interface formation for Si on Ag(1 1 1) by core-level photoemission spectroscopy, D. S. Lin, Appl. Surf. Sci. (2015).

[12]  G. Prévot, R. Bernard, H. Cruguel, and Y. Borensztein, Monitoring Si growth on Ag(111) with scanning tunneling microscopy reveals that silicene structure involves silver atoms, Appl. Phys. Lett. 105, 213106 (2014).

[13]  A. J. Mannix, B. Kiraly, B. L. Fisher, M. C. Hersam, and N. P. Guisinger, Silicon growth at the two-dimensional limit on Ag(111), ACS Nano, 8(7), pp 7538–7547 (2014).

[14]  Basic Vacuum Practice, Varian Associates., 3rd Edition, Lexington, 1992

[15]  真空技術與應用, 行政院國家科學委員會精密儀器發展中心, 民國90年

[16]  S. Hüfner, Photoelectron Spectroscopy: Principles and Applications, (Springer, New York, 2003)

[17]  江岳, Sulfur adsorption on Au(100): XPS, LEED and STM study, 國立中央大學物理所, 碩士論文, 民國102年

[18]  NSRRC, http://www.srrc.gov.tw/.

[19]  賴英煌, 邱雯藝, 洪偉修, CHEMISTRY (THE CHINESE CHEM. SOC., TAIPEI). 60, 381 (2002).

[20]  黃志豪, Epitaxial growth of thin Cu films on Ag(111) studied with ARPES, 國立中央大學物理所, 碩士論文, 民國99年

[21]  B. Vincent, Handbook of Monochromatic XPS Spectra, The Elements of Native Oxides, (Wiley-VCH , 2000.)


	指導教授	
      	  陸大安(Dah-An Luh)
      	 	審核日期	2015-7-13
	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



	
