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	摘要(中)	在冷星雲的低溫環境下，大多數分子會凝結在塵埃上形成冰晶結構，並在不同能量源的照射下引發非熱脫附或化學反應。氮氧化物被視為形成胺基酸的前導物質之一，然而在宇宙中雖然已經偵測到超過200種不同的氣態分子，但僅有六種是氮氧化物，其中包括一氧化二氮分子。然而，科學家尚未在這些冰晶中發現一氧化二氮分子，因此一氧化二氮的耗散機制成為科學家感興趣的研究課題之一。

本研究的主要目的是觀察一氧化二氮冰晶分子在真空紫外光照射下的耗散截面並探討冰晶生成溫度對其的影響。研究結果發現一氧化二氮冰晶的耗散截面會受到產物與長冰溫度的影響，截面除了隨著累積照射光子數逐漸增加外，成冰溫度越高耗散截面會越小。隨著照射光子數的增加，冰晶中的產物會提供一氧化二氮冰晶分子不同的化學反應途徑導致耗散截面逐漸上升，而成冰溫度之所以會造成初始耗散截面受影響則是因為偶極矩的排列造成分子間的束縛能變化，造成較高成冰溫度下的冰晶具有較小的耗散截面的現象。
	摘要(英)	In the low-temperature environment of dense molecular clouds, most molecules condense onto dust grains, forming interstellar ices. These Interstellar ices can undergo non-thermal desorption or chemical reactions when exposed to various energetic sources Nitrogen oxides are considered to be one of the precursor substances for the formation of amino acids. However, although over 200 different gaseous molecules have been detected in the cosmos, only six of them are nitrogen oxides, including dinitrogen monoxide (N2O). Yet, scientists have not detected dinitrogen monoxide molecules in interstellar ice, making the depletion mechanism of N2O ice an intriguing research topic.

The primary objective of this study is to observe the depletion cross-section of N2O ice subjected to VUV irradiation and investigate the influence of ice formation temperature on them. The results reveal that the depletion cross-section of N2O ice is influenced by both the photo-products and the ice formation temperature. The depletion cross-section increases as the VUV photon fluence increases, and it becomes smaller at higher ice formation temperatures. As the photon fluence increases, the photo-products produce another chemical reaction pathway and lead to the depletion cross-section increases. And the temperature effect is believed to be due to the influence of the ice formation temperature on the alignment of dipole moments, resulting in changes in intermolecular binding energy, leading to smaller depletion cross-sections in N2O ice formed at higher temperatures.
	關鍵字(中)	
      	  ★ 一氧化二氮
★ 星際冰晶
★ 真空紫外光
★ 耗散截面	關鍵字(英)	
      	  ★ N2O
★ interstellar ice
★ vacuum ultraviolet (VUV)
★ depletion cross-section
	論文目次	中文摘要  iv 

Abstract  v 

Acknowledgment  vi 

Chapter I. Introduction  1 

Chapter II. Experimental  3 

2-1 Setup  3 

2-2 Procedure  5 

Chapter III. Results and Discussion  6 

3-1 IR spectroscopy  6 

3-2 VUV irradiation induced depletion  7 

3-2-1 Chemical reactions  8 

3-2-2 Photodesorption  14 

3-3 The depletion of parent molecules  20 

3-4 Deposition temperature effect on depletion cross-section  24 

Chapter IV. Conclusion  26
	參考文獻	1.    Boogert, A.C.A., P.A. Gerakines, and D.C.B. Whittet, Observations of the Icy Universe. Annual Review of Astronomy and Astrophysics, 2015. 53(1): p. 541-581.

2.    Bergantini, A., et al., On the synthesis of N–O bearing species in astrophysical ices–an infrared spectroscopic study using heavy-ion irradiation of solid N2: CO samples. Monthly Notices of the Royal Astronomical Society, 2022. 511(1): p. 31-41.

3.    Almeida, G., et al., Processing of N2O ice by fast ions: implications on nitrogen chemistry in cold astrophysical environments. Monthly Notices of the Royal Astronomical Society, 2017. 471(2): p. 1330-1340.

4.    de Barros, A., et al., Formation of nitrogen-and oxygen-bearing molecules from radiolysis of nitrous oxide ices–implications for Solar system and interstellar ices. Monthly Notices of the Royal Astronomical Society, 2016. 465(3): p. 3281-3290.

5.    Sivaraman, B., et al., Electron irradiation of solid nitrous oxide. Chemical Physics Letters, 2008. 460(1-3): p. 108-111.

6.    Mifsud, D.V., et al., Comparative electron irradiations of amorphous and crystalline astrophysical ice analogues. Physical Chemistry Chemical Physics, 2022. 24(18): p. 10974-10984.

7.    Balog, R., et al., Spontaneous dipole alignment in films of N 2 O. Physical review letters, 2009. 102(7): p. 073003.

8.    Plekan, O., et al., A new form of spontaneously polarized material. Physical Chemistry Chemical Physics, 2011. 13(47): p. 21035-21044.

9.    Chen, Y.-J., et al., Vacuum ultraviolet emission spectrum measurement of a microwave-discharge hydrogen-flow lamp in several configurations: Application to photodesorption of CO ice. The Astrophysical Journal, 2013. 781(1): p. 15.

10.    Sie, N.-E., Photodesorption and photochemistry of the interstellar ice under energetic radiation processing, in Department of Physics 2022, National Central University.

11.    Gredel, R., et al., Cosmic-ray-induced photodissociation and photoionization rates of interstellar molecules. Astrophysical Journal, Part 1 (ISSN 0004-637X), vol. 347, Dec. 1, 1989, p. 289-293., 1989. 347: p. 289-293.

12.    Dows, D.A., Infrared Spectrum of Solid Nitrous Oxide. The Journal of Chemical Physics, 2004. 26(4): p. 745-747.

13.    Jamieson, C.S., et al., Investigating the mechanism for the formation of nitrous oxide [N2O (X 1Σ+)] in extraterrestrial ices. The Astrophysical Journal, 2005. 624(1): p. 436.

14.    Smith, M.A.H., et al., Intensities and collision-broadening parameters from infrared spectra: an update. 1992: Academic Press.

15.    Stirling, A., et al., Density functional study of nitrogen oxides. The Journal of chemical physics, 1994. 100(4): p. 2910-2923.

16.    Bates, D.R. and P. Hays, Atmospheric nitrous oxide. Planetary and Space Science, 1967. 15(1): p. 189-197.

17.    Liang, J. and J. Michl, Fast atom and fast ion bombardment of solid nitrogen oxides--an FT-IR study. Journal of the American Chemical Society, 1984. 106(17): p. 5039-5040.

18.    Minissale, M., et al., Solid state chemistry of nitrogen oxides–Part I: surface consumption of NO. Physical Chemistry Chemical Physics, 2014. 16(18): p. 8257-8269.

19.    Sie, N.-E., et al., On the photodesorption of CO2 ice analogs: The formation of atomic C in the ice and the effect of the VUV emission spectrum. The Astrophysical Journal, 2019. 874(1): p. 35.
	指導教授	
      	  陳俞融(Yu-Jung Chen)
      	 	審核日期	2023-10-3
	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



	
