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机械抛光铜金属表面对罗丹明的荧光增强效应 
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摘要： 

应用激光光谱学方法,研究了铜表面Rh6G分子的荧光增强效应对于金属衬底表面所形成的氧化层的依赖关系,探索了由于空气氧化而形

成的氧化层在表面荧光增强效应中的重要意义和作用机理.实验采用罗丹明6G荧光探针分子,在532 nm连续光激发下,研究机械抛光铜金

属衬底在经历不同氧化时间,对吸附其表面的Rh6G分子的荧光增强效果.研究结果表明,适当控制金属样品表面的氧化时间,金属铜表面对

若丹明分子的荧光发射表现出猝灭和增强效应.金属氧化层起到了隔离荧光分子与金属表面的作用,减弱了由于激发态荧光分子向金属转

移非辐射能量和在金属表面诱导反向偶极子而产生的荧光猝灭效应,从而提高了纯金属铜表面荧光增强辐射行为.因此在微纳金属衬底的

荧光增强效应研究中,采用适当的实验手段,精确控制隔离层间距,是表面增强光谱获取的重要途径之一. 
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Influence of Formative Native Oxide Layer on Mechanical Polished Cu Surface on Fluorescence 
Spectrum
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Abstract: 

The enhanced fluorescence effect of Rh6G molecules deposited on physically polished copper surface was studied. The 
result shows that the formation of oxidation film on the metal surface plays an important role in the fluorescence emission. 
The quench and enhanced surface fluorescence effect from the physically polished rough copper surface with/without oxide 
layer were experimentally observed. The formative oxidation film was helpful to decrease the efficiency of the no-radiative 
energy transfer from the fluorophore to the metal surface, and enhanced fluorescence intensity will be obtained with the 
properly controlling of the spacer layer between the molecules and metal surface. The experimental observation was 
analyzed with the local field of surface enhanced fluorescence.

Keywords: Surface enhanced fluorescence   Physically polished Copper surface   Metal oxide layer   Spacer   

收稿日期 2011-12-19 修回日期 2012-03-23 网络版发布日期  

DOI: 10.3788/gzxb20124107.0874

基金项目: 

陕西师范大学大学生开放性实验基金(No.2010062)资助 

通讯作者: 

作者简介: 

参考文献：

[1] DREXHAGE K H. Interaction of light with monomolecular dye layers[J]. Progress in Optics, 1974, 12: 163-232.
[2] XU Lian-min, ZHANG Zheng-long, CAI Xiao-yan, et al. Physical mechanisms of fluorescence enhancement at metal 
surface[J]. Chinese Journal of Luminescence, 2009, 30(3): 373-378. 徐良敏,张正龙,蔡晓燕.金属表面荧光增强的物理机制[J].发
光学报,2009, 30(3):373-378. 

[3] MOSKOVITS M. Surface-enhanced spectroscopy[J]. Review of Modern Physics, 1985, 57: 783-826.
[4] LAKOWICZ J R. Radiative decay engineering: Biophysical and biomedical applications[J]. Analytical Biochemistry, 2001, 
298(1): 1-24.
[5] ZHANG Zheng-long, ZHENG Hai-rong, XU Liang-min, et al. Fluorescence enhancement of mechanically polished metallic 
surfaces to Acridine orange in a sandwiched configuration[J]. Scientia Sinica Physica, Mechanica & Astronomia, 2010, 40
(3): 1799-1803. 张正龙,郑海荣,徐良敏.夹层构型机械抛光金属衬底表面的吖啶橙荧光增强效应[J].中国科学:物理学 力学 天文

学,2010,40(3):1799-1803. 

[6] DONG J, ZHENG H R, YAN X Q, et al. Fabrication of flower-like silver nanostructure on the Al substrate for surface 
enhanced fluorescence[J]. Applied Physics Letters, 2012, 100(5): 051112.
[7] WANG Yue-hui, WANG Ting, ZHOU Ji. Effects of silver nanoparticles on spectroscopy properties of Rhodamine B and 
electrolyte effect[J]. Acta Photonica Sinica, 2011, 40(2): 209-216. 王悦辉,王婷,周济. 纳米银粒子对表面吸附罗丹明B的光谱学性

质的影响及电解质效应研究[J]. 光子学报, 2011,40(2): 209-216. 

[8] FORT E, GRESILLON S. Surface enhanced fluorescence[J]. Journal of Physics D: Applied Physics, 2008, 41(013001): 1-
31.
[9] XIA Zheng-rong, LI Rong-qing. Fluorescence enhancement of CdTe nanocystals induced by Ag/TiO2  core-shell 



nanoparticles[J]. Acta Photonica Sinica, 2012, 41(2): 166-169. 夏峥嵘,李荣青.银/二氧化钛核壳纳米颗粒对碲化镉纳米晶的荧光增

强研究[J]. 光子学报, 2012,41(2): 166-169. 

[10] CAI Xiao-yan, XU Liang-min, ZHANG Zheng-long, et al. Fluorescence enhancement of Rh6G on mechanically polished 
metallic substrates[J]. Journal of Shaanxi Normal University, 2009, 37(2): 25-28.蔡晓燕,徐良敏,张正龙.机械抛光金属衬底表面

对Rh6G的荧光增强效应[J].陕西师范大学学报(自然科学版),2009,37(2):25-28, 

[11] ZHANG Yan-ke, BAI Ying, ZHANG Ling, et al. Study of SERS-active Au substrate prepared by immersion planting[J]. 
Acta Photonica Sinica, 2006, 35(8): 1167-1170. 张燕珂;白莹;张玲,等. 浸镀法制备SERS活性金衬底研究[J]. 光子学报 2006, 35

(8):1167-1170.
[12] WOKAUN, LUTZ H P, KING A P, et al. Energy transfer in surface enhanced luminescence[J]. Journal of Chemical 
Physics, 1983, 79(1): 509-514.

本刊中的类似文章

文章评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)

反馈人  邮箱地址  

反馈标题  验证码  

 

Copyright 2008 by 光子学报


