
 

 

     首 页 |  期刊介绍  |  征稿内容  |  征稿简则  |  编委会  |  投稿指南  |  期刊订阅  |  联系我们  |  English

发光学报 2013, 34(7) 882-887  ISSN: 1000-7032 CN: 22-1116/O4

器件制备及器件物理

介电体围绕下绳束状碳纳米管的场发射特性

高见1, 佟钰1, 夏枫1, 刘俊秀1, 曾尤2

1. 沈阳建筑大学材料科学与工程学院, 辽宁 沈阳 110168; 
2. 沈阳材料科学国家实验室中国科学院金属研究所, 辽宁 沈阳 110016

摘要： 在周边环绕玻璃薄片介电体的作用下,绳束状碳纳米管宏观体的场发射电流发生异常跃迁,同时伴随有场发射电子光斑的横向

扩展,导致跃迁后的场发射电流明显高于正常情况。所有观察到的现象均与介电体存在下的电场重新分布和电子轨迹偏离有关。理论

分析及随后的场发射测试检验了介电体几何尺寸、间距、介电常数等因素对场发射I-V性能的影响。研究结果提供了一种控制Spindt 
型场发射体电子发射性能的新的可行途径。
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Field Emission Characteristics of Single Wall Carbon Nanotube Rope at The Presence of Dielectric 
Medium
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Abstract: An abnormal jump of emission current was observed in a single wall carbon nanotube (SWCNT) rope 
field emitter, in which two soda-lime glass flakes were set on both sides of SWCNT rope. It gave rise of an 
apparent enhancement of the emission current after the jump. All these peculiar characteristics of field 
emission were attributed to the modification of electric field at the presence of glass flakes and its contribution 
to the selective divergence of electron trajectories. Theoretic analysis and subsequently evidential 
investigations were carried out to certify the influence of the dimension, separation distance and dielectric 
constant of the dielectric medium on the I-V characteristics of SWCNT rope, which suggests a feasible way to 
control the field emission properties from Spindt-type emitters including CNT rope.

Keywords: carbon nanotube   field emission   trajectory   dielectric   

收稿日期 2013-03-03 修回日期 2013-05-14 网络版发布日期  

基金项目: 

教育部留学归国人员科研启动基金;辽宁省教育厅科学项目计划(L2010446);辽宁省教育厅优秀人才项目(LJQ2011060)资助项目 

通讯作者: 佟钰

作者简介: 高见(1987- ), 女, 吉林吉安人, 主要从事碳纳米材料的研究。 E-mail: gj_0120@163.com 

作者Email: tong_yu123@hotmail.com 

参考文献：

[1] Xiao Y, Yang J P, Cheng P P, et al. Surface plasmon-enhanced electroluminescence in organic light-

emitting diodes incorporating Au nanoparticles[J]. Appl. Phys. Lett., 2012, 100(1):013308-1-3.

[2] Li Q, Zhao J, Wang Q, et al. Effect of spacer on white organic light-emitting devices consisted of double 

light-emitting layers[J]. Chin. J. Lumin.(发光学报), 2012, 33(1):45-49 (in Chinese).

[3] Liu F L, Ruden P P, Camphell L H, et al. Exciplex current mechanism for ambipolar bilayer organic light 

emitting diodes[J]. Appl. Phys. Lett., 2011, 99(12):123301-1-3.

[4] Yook K S, Kim O K, Lee J Y. Lifetime study of single layer and stacked white organic light-emitting diodes

[J]. Synthetic Met., 2012, 161(10):2671-2681.

[5] Han C M, Xie G H, Zhang Z S, et al. A single phosphine oxide host for high-efficiency white organic light-

emitting diodes with extremely low operating voltages and reduced efficiency roll-off[J]. Adv. Funct. 

Mater., 2011, 23(4):2491-2496.

[6] Zhang G H, Chou H H, Jiang X Q, et al. Highly efficient organic light-emitting diodes (OLEDs) based on an 

iridium complex with rigid cyclometalated ligand[J]. Org. Electron., 2010, 11(4):632-640.

[7] Fang Z L. Semiconductor Lighting Technology [M] Beijing: Electronics Industry Press, 2010:164.

[8] Moraes I R, Schol S, Lussem B, et al. Analysis of chemical degradation mechanism within sky blue 

phosphorescent organic light emitting diodes by laser-desorption/ionization time-of-flight mass 

spectrometry[J]. Org. Electron., 2011, 12(2):341-347.

本刊中的类似文章

1. GaAs微尖上碳纳米管的制备[J]. 2013,34(7): 

841-844

2. 溶液法制备有机薄膜晶体管的碳纳米管电极[J]. 

2013,34(6): 782-786

3. 碳纳米管/膨润土复合膜的附着性能及场发射性能

[J]. 2011,32(3): 277-281

4. 催化剂对纳米非晶碳膜场发射性能的影响[J]. 

2011,32(1): 83-86

5. 一维纳米SiC-CNTs复合结构的生长机制和阴极

射线发光[J]. 2010,31(5): 743-747

6. 碳纳米管/金刚石复合材料的场发射特性[J]. 

2010,31(4): 595-598

7. 两步化学沉积法制备ZnO薄膜及其场发射特性

[J]. 2009,30(3): 368-372

8. 平栅极结构碳纳米管场发射性能实验[J]. 

2009,30(1): 119-122

9. GaAs微尖阵列的制备与场发射性能[J]. 

2008,29(5): 901-904

10.n型硅微尖场发射电子能谱的模拟计算[J]. 

2008,29(3): 557-560

11.碳纳米管场致发射中的空间电荷效应[J]. 

2008,29(3): 567-572

12.利用胶体小球掩蔽刻蚀技术制备的半导体纳米阵

列的场电子发射特性[J]. 2008,29(3): 573-

577

13.热处理对纳米金刚石涂层场发射性能的影响[J]. 

2008,29(2): 387-392

14.电化学刻蚀法制备LaB6
场发射微尖锥阵列[J]. 

2007,28(3): 429-432

15.半导体薄膜场发射中的膜厚影响[J]. 2007,28

(2): 256-262

16.场发射平板显示高低压电平转换电路[J]. 

2006,27(5): 822-826

17.热处理对ZnO:Zn荧光薄膜结晶性能的影响[J]. 

2006,27(2): 206-210

18.生长温度对碳纳米管阴极场发射性能的影响[J]. 

2006,27(1): 123-128

19.沉积工艺参数对碳纳米管薄膜场发射性能的影响

[J]. 2006,27(1): 129-133

20.碳纳米管场发射显示器的研究进展[J]. 2005,26

(5): 557-563



[9] Liu C B, Zhao J, Su B, et al. Research progress of Re (I) complexes in OLEDs[J]. Chin. J. Liq. Cryst. Disp.(液

晶与显示), 2012, 27(6):742-751 (in Chinese).

[10] Ding L, Zhang F H, Ma Y, et al. Novel microcavity OLEDs with double hole injection layer[J]. Chin. J. Liq. 

Cryst. Disp.(液晶与显示), 2011, 26(4):496-500 (in Chinese).

[11] Seo H J, Yoo K M, Song M, et al. Deep-blue phosphorescent iridium complexes with picolinic acid N-oxide 

as the ancillary ligand for high efficiency organic light-emitting diodes[J]. Org. Electron., 2010, 11(4):564-

572.

[12] Seo C W, Yoon J H, Lee J Y. Engineering of charge transport materials for universal low optimum doping 

concentration in phosphorescent organic light-emitting diodes[J]. Org. Electron., 2012, 13(2):413-469.

[13] Zhu H N, Xu Z, Zhao S L, et al. Influence of well structure on efficiency of organic light-emitting diodes[J]. 

Acta Phys. Sinica (物理学报), 2010, 59(11):8093-8096 (in Chinese).

[14] Gao L Y, Zhao S L, Xu Z, et al. Luminescence characteristics of PVK doped with Ir(Fppy)3[J]. Spectrosc. 

Spect. Anal.(光谱学与光谱分析), 2011, 31(9):2328-2331 (in Chinese).

 

Copyright by 发光学报


