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摘要摘要摘要摘要： 

利用弱非线性的交叉克尔介质和对强相干探测场的动量积分零拍探测,呈现了一个关于制备六光子最大纠缠态的方案,如实现制备Dicke态和

W态.在本方案中,只要相干探测光场的强度足够大时,对交叉克尔介质的非线性强度要求可以较弱,因而当前实验技术条件上均能满足本方

案的要求.考虑到目前实验上实现单光子很是相对困难的,在信号模上仅用弱的相干光替代单光子源,从而进一步增强了本方案的实验可行

性. 
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Simple Scheme for Preparation of Six-photon Entangled States via Cross-Kerr Medium 

ZHU Meng-zheng,ZHAO Chun-ran 

(School of Physics and Electronic Information,Huaibei Normal University,Huaibei,Anhui 235000,China) 

Abstract: 

 A scheme is presented for preparing maximally entangled states among six modes.The scheme only utilizes weak cross-Kerr nonlinearity 

and momentum quadrature homodyne measurements on the probe mode of intense coherent light fields.It is relatively easy to generate 

Dicke states and W states of light fields in the scheme.It is not necessary that the cross-Kerr nonlinearity is very large,as long as the 

coherent light is bright enough.Therefore,this scheme is within the reach of current technology.In addition,only weak coherent light 

beams,with which single-photon sources have been replaced in the signal modes,are needed in the present scheme since it is difficult to 

realize single-photon sources in experiments. 

Keywords: Cross-Kerr nonlinearity   Homodyne measurement   Entangled state   

收稿日期收稿日期收稿日期收稿日期 2011-04-19 修回日期修回日期修回日期修回日期 2011-08-15 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2011-10-25 

DOI: 10.3788/gzxb20114010.1469

基金基金基金基金项项项项目目目目: 

通通通通讯讯讯讯作者作者作者作者: 朱孟正 

作者作者作者作者简简简简介介介介: 

参参参参考文考文考文考文献献献献：：：：

[1]LI Yuan-hua,LIU Jun-chang,NIE Yi-you.Quantum information splitting by using a genuinely entangled six-qubit state and bell-state 

measurements[J].Acta Photonica Sinica,2011,40(2): 307-310. 

[2]EIBL M,KIESEL N,BOURENNANE M,et al.Experimental realization of a three-qubit entangled W state[J].Physical Review Letters,2004,92

(7): 077901. 

[3]KIESEL N,SCHMID C,TOTh G,et al.Experimental observation of four-photon entangled dicke state with high fidelity[J].Physical Review 

Letters,2007,98(6): 063604. 

[4]CAI Xin-hua,QIAO Nao-sheng,PENG Guang-han.Entanglement concentration of single-photon entangled states[J].Acta Photonica 

Sinica,2010,39(1): 153-155. 

[5]WALTHER P,RESCH K J,RUDOLPH T,et al.Experimental one-way quantum computing[J].Nature,2005,434(7030): 169-176. 

[6]WIECZOREK W,KIESEL N,SCHMID C,et al.Multiqubit entanglement engineering via projective measurements[J].Physical Review 

A,2009,79(2): 022311. 

[7]DUR W,VIDAL G,CIRAC J I.Three qubits can be entangled in two inequivalent ways[J].Physical Review A,2000,62(6): 062314. 

[8]NIELSEN M A,CHUANG I L.Quantum computation and quantum information[M].Cambridge：Cambridge University Press,2000: 175. 

[9]MILBURN G J.Quantum optical Fredkin gate[J].Physical Review Letters,1989,62(18): 2124-2127. 

[10]IMOTO N,HAUS H A,YAMAMOTO Y.Quantum nondemolition measurement of the photon number via the optical Kerr effect[J].Physical 

Review A,1985,32(4): 2287-2292. 

[11]ZHU Meng-zheng,YIN Xin-guo,YUAN Guang-yu.Quantum teleportation of an entangled 2-photon polarization state with preparing 

determinately two bell states based on cross-Kerr nonlinearity[J].Optics Communications,2011,284(13): 3483-3487. 

[12]ZHAO Chun-ran,ZHU Meng-zheng,Ye Liu.Robust scheme for the preparation of polarization-photon cluster state with homodyne 

measurement via weak cross-kerr nonlinearity[J].JOSA B,2011,28(7): 1740-1745. 

[13]WIECZOREK W,KRISCHEK R,KIESEL N,et al.Experimental entanglement of a six-photon symmetric dicke state[J].Physical Review 

Letters,2009,103(2): 020504. 

[14]STOCKTON J K,VAN HANDEL R,MABUCHI H.Deterministic Dicke-state preparation with continuous measurement and control

[J].Physical Review A,2004,70(2): 022106. 

[15]ZHAO Chun-ran,Ye Liu.Robust scheme for the preparation of symmetric Dicke states with coherence state via cross-Kerr nonlinearity

[J].Optics Communications,2011,284(1): 541-544. 

[16]ZHAO Chun-ran,Ye Liu.Efficient scheme for the preparation of symmetric Dicke states via cross-Kerr nonlinearity[J].Physical Review 

A,2011,375(3): 401-405. 

[17]SHIMAMURA J,DEMIR S K,MORIKOSHI F,et al.Entangled states that cannot reproduce original classical games in their quantum 

version[J].Physical Review A,2004,328(1): 20-25. 

[18]JOO J,PARK Y J,LEE J,et al.Quantum secure communication via a W state[J].J Korean Phys.Soc,2005,46(4): 763-768. 

[19]KIESS T E,SHIH Y H,SERGIENKO A V,et al.Einstein-Podolsky-Rosen-Bohm experiment using pairs of light quanta produced by type-II 

parametric down-conversion[J].Physical Review A,1993,71(24): 3893-3897. 

[20]PREVEDEL R,CRONENBERG G,TAME M S,et al.Experimental realization of dicke states of up to six qubits for multiparty quantum 

networking[J].Physical Review A,2009,103(2): 020503. 

[21]LOUIS S G R,NEMOTO K,MUNRO W J,et al.The efficiencies of generating cluster states with weak nonlinearities[J].New J Phys,2007,9

(6): 193. 

[22]SCHMIDT H,IMAMOGLU A.Giant Kerr nonlinearities obtained by electromagnetically induced transparency[J].Opt Lett,1996,21(23): 

1936-1938. 

[23]HARRIS S E,HAU L V.Nonlinear optics at low light levels[J].Physical Review A,1999,82(23): 4611-4614. 

[24]TURCHETTE Q A,HOOD C J,LANGE W,et al.Measurement of conditional phase shifts for quantum logic[J].Physical Review A,1995,75

(25): 4710-4713. 

[25]MUNRO W J,NEMOTO K,BEAUSOLEIL R G,et al.High-efficiency quantum-nondemolition single-photon-number-resolving detector

[J].Physical Review A,2005,71(3): 033819. 

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．陈美锋 马宋设.通过Raman相互作用隐形传送未知多原子纠缠态[J]. 光子学报, 2007,36(6): 1152-1155

2．熊学仕; 付洁; 沈柯.二粒子部分纠缠未知态的量子受控传递[J]. 光子学报, 2006,35(5): 780-782

Page 1 of 2文章摘要信息

2011-12-21http://www.photon.ac.cn/CN/abstract/abstract15683.shtml



3．赖振讲;李莉莎;侯洵;白晋涛;杨志勇.多原子-腔系统中的量子信息传递[J]. 光子学报, 2004,33(4): 385-388

4．唐煌 方建兴 钱学旻.两个海森堡热纠缠信道中纠缠态的隐形传送[J]. 光子学报, 2008,37(5): 1063-1066

5．陈美锋 马宋设 .远程制备双原子纠缠态[J]. 光子学报, 2008,37(1): 188-191

6．王果果 毕思文 王利.量子非破坏性单光子探测器的实验方案[J]. 光子学报, 2008,37(Sup1): 275-277

7．蔡新华 乔闹生 彭光含.单光子纠缠态的纠缠浓缩[J]. 光子学报, 2010,39(1): 153-155

8．修晓明 任远鹏 刘慧巍 董莉.一种三粒子一般态的远程控制传送方案[J]. 光子学报, 2009,38(12): 3185-3187

9．卢道明 陈丽华.利用双模腔场与V型三能级原子共振作用隐形传送未知原子态[J]. 光子学报, 2009,38(12): 3288-3290

10．邓晓冉,杨帅,闫凤利.利用N粒子纠缠态的量子秘密共享[J]. 光子学报, 2010,39(11): 2083-2087

文章文章文章文章评论评论评论评论 (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  

反馈内容

 

 提交

Copyright 2008 by 光子学报

Page 2 of 2文章摘要信息

2011-12-21http://www.photon.ac.cn/CN/abstract/abstract15683.shtml


