
光子学报 2013, 42(3) 359-362 DOI:   10.3788/gzxb20134203.0359  ISSN: 1004-
4213 CN: 61-1235/O4

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本页]   [关闭] 

论文 扩展功能 

本文信息

Supporting info 

PDF(1045KB)

HTML 
参考文献 

服务与反馈

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

引用本文 

Email Alert 
文章反馈 

浏览反馈信息 

本文关键词相关文章

滤波器

反常色散

超精细结构

法拉第旋转

本文作者相关文章

87Rb D1
线法拉第反常色散光学滤波 

刘阳, 闫西章, 王潇潇, 康智慧 

吉林大学 物理学院, 长春 130023 

摘要： 

为了得到在高背景噪音下对弱信号光的提取,实验研究了基于87Rb D1
线5S1/2F=2→5P1/2 F'=1跃迁的795 nm

法拉第反常色散光学滤波器.充铷的样品池所含87Rb的比例高于自然铷,样品池处在均匀的磁场中并且夹在两个相互
正交的偏振片之间.入射的探测光通过样品池,与原子相互作用,由于法拉第旋转效应实现滤波功能.改变实验条件,透
射结果随之明显变化.当温度从340 K升高到360 K,透射谱的变化情况被细致记录,并且分析了导致透射情况变化的

原因.在适当的工作温度以及磁场条件下,得到线宽为约220 MHz的超窄带透射谱线,谱线透过率约为48%.87Rb 
D1

线的实验结果优于85Rb的吸收线. 
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Faraday Anomalous Dispersion Optical Filter at the 87Rb D1 Line 

LIU Yang, YAN Xi-zhang, WANG Xiao-xiao, KANG Zhi-hui

College of Physics, Jilin University, Changchun 130023, China

Abstract: 

To obtain the weak signal light detection from the high background noise, a study on ultra-
narrow bandwidth Faraday anomalous dispersion optical filter (FADOF) at the 87Rb D1 line, 
5S1/2F=2→5P1/2 F'=1transmission (795 nm) is demonstrated experimentally. A sample cell 

filled with Rubidium atoms in which the proportion of 87Rb is greater than that of the nature 
rubidium is placed in a homogeneous magnetic field between two crossed Glan-Thompson 
polarizers. The incident probe light goes through the sample cell, and interacts with the 
atoms.Because of the Faraday rotation, the function of the filter can be realized. When the 
experiment condition changed, the result of transmission spectrum changed accordingly. With 
the temperature rising from 340 K to 360 K, the variation of the transmission spectrum is 
recorded particularly.And the reason for the variation is analyzed carefully. At a proper 
temperature and magnetic field, a transmission spectrum narrowed to ~220 MHz is obtained, 
and the peak transmission is about 48%. The performance of the87Rb D1 line is better than 
that of the 85Rb. 

Keywords: Filter   Anomalous dispersion   Hyperfine structure   Faraday rotation   

收稿日期 2012-09-03 修回日期 2012-11-06 网络版发布日期  

DOI: 10.3788/gzxb20134203.0359

基金项目: 

通讯作者: KANG Zhi-hui(1975-), male, engineer, M.S.degree, mainly focuses on quantum 
optics.Email:Kangzh@jlu.edu.cn

作者简介: 

参考文献：

[1] SHAN Xin, SUN Xian-ping, LUO Jun, et al. Free-space quantum key distribution with Rb vapor 
filters

[J].Applied physics letters, 2006, 89(19): 191121.  

[2] BUTTLER W T, HUGHES R J, KWIAT P G, et al. Practical free-space quantum key distribution 



over 1 km

[J].Physical Review Letters, 1998, 81(15): 3283-3286.  

[3] MENDERS J, SEARCY P, ROFF K, et al. Blue cesium faraday and voigt magneto-optic atomic 
line filters

[J]. Optics Letters, 1992, 17(19): 1388-1390.  

[4] DICK D J, SHAY T M. Ultrahigh-noise rejection optical filter
[J].Optics Letters, 1992, 16(11): 867-869.

[5] HÕFFNER J, BEGEMANN C F. Accurate lidar temperatures with narrowband filters

[J].Optics Letters, 2005, 30(8): 890-892.  

[6] YIN B, SHAY T M. Theoretical model for a Faraday anomalous dispersion optical filter

[J].Optics Letters, 1991, 16(20): 1617-1619.  

[7] CHEN H, SHE C Y, SEARCY P, et al. Sodium-vapor dispersive Faraday filter

[J].Optics Letters, 1993, 18(12): 1019-1021.  

[8] YIN B, SHAY T. A potassium Faraday anomalous dispersion optical filter

[J]. Optics Communications, 1992, 94(1-3): 30-32.  

[9] ZIELI?SKA J A, BEDUINI F A, GODBOUT N, et al. Ultranarrow faraday rotation filter at the Rb 
D1 line

[J]. Optics Letters, 2012, 37(4): 524-526.  

[10] MENDERS J, BENSON K, BLOOM S H, et al. Ultranarrow line filtering using a Cs Faraday filter 
at 852 nm

[J]. Optics Letters, 1991, 16(11): 846-848.  

[11] CHAN Y C, GELBWACHS J. A Fraunhofer-wavelength magnetooptic atomic filter at 422.7 nm
[J].IEEE Journal of Quantum Electronic, 1993, 29(8): 2379-2384.

[12] SHAN Xin, SUN Xian-ping, LUO Jun,et al. Ultranarrow-bandwidth atomic filter with Raman 
light amplification

[J]. Optics Letters, 2008, 33(16): 1842-1844.  

[13] TAN Zheng, SUN Xianping, LUO Jun, et al. Narrowband switchable dual-passband atomic 
filter with four-wave mixing optical amplification
[J].Chinese Optics Letters, 2011, 9(2): 021405.
本刊中的类似文章

1．王吉明;刘立人;云茂金;赵栋;刘锡民;郎海涛.电控径向滤波器的横向超分辨与轴向焦移[J]. 光子学报, 2006,35
(10): 1488-1492
2．张颖; 汶德胜; 韩亚蒙; 李涛; 郭瑞.基于LabVIEW空间瞬态光信号处理技术[J]. 光子学报, 2006,35(5): 
772-775
3．殷学会;李承芳;吴晓平;胡强高.反射相移对MEMS滤波器半峰全宽影响分析[J]. 光子学报, 2006,35(3): 352-
356

4．刘继红 方强 阴亚芳 .格结构在晶体梳状滤波器设计中的应用[J]. 光子学报, 2007,36(4): 706-709

5．张娟 刘立人.一种新型密集波分复用滤波器的调谐特性分析[J]. 光子学报, 2007,36(5): 834-837

6．钱祥忠.

铁电液晶缺陷光子晶体调谐滤波器的设计 

[J]. 光子学报, 2007,36(3): 425-428

7．沈学举 王永仲 姚广涛.非约束纯相位空间匹配滤波器设计研究[J]. 光子学报, 2007,36(5): 945-949

8．陈君,崔祥霞,肖静,杨兆华,刘婷婷.基于径向希尔伯特变换的图像边缘增强特性研究[J]. 光子学报, 2011,40(3): 
483-486
9．俞侃 刘文 黄德修 常进.一种新型三端口可调带通滤波器的结构设计及分析[J]. 光子学报, 2009,38(3): 670-
673

10．侯建华;田金文;柳健.小波域局部维纳滤波器估计误差分析及图像去噪[J]. 光子学报, 2007,36(1): 188-191



11．王东;张敏明;刘晓明;刘德明.100nm宽光谱可调谐掺饵光纤激光器[J]. 光子学报, 2006,35(9): 1289-
1292
12．谭靖;陈伟民;符欲梅.

基于Sagnac原理的单轴分布式光纤传感系统偏振态分析 

[J]. 光子学报, 2007,36(3): 492-497

13．才德;严瑛白;金国藩.光学小波包变换及其滤波器的研究[J]. 光子学报, 2006,35(7): 1076-1079

14．万旭;彭保进;金洪震.聚合物阵列波导光栅的大范围电-光波长调谐滤波器[J]. 光子学报, 2006,35(5): 659-
663
15．霍雷,曾晓东,冯喆珺,曹长庆,李彬.共线型声光可调谐滤波器非互易效应研究[J]. 光子学报, 2011,40(8): 
1149-1153

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  

反馈内

 

Copyright 2008 by 光子学报


