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An Effective Scheme of Realizing CONT Gate Using SPDC and PBS

ZHANG Hai-long, FAN Dai-he, BAI Yun-fei, ZHANG Jun-xiang, GAO Jiang-rui

(1. State Key Laboratory of Quantum Optics and Quantum Optics Devices, Institute of Opto-Electronics, Shanxi
University, Taiyuan 030006, Peoples Republic of China; 2. Institute of Electronic Technology, PLA
Information Engineering University, Zhengzhou 450004, Peoples Republic of China)
Abstract; Any N-qubit logic gate may be composed of CNOT and single qubit gate 11 So we need to
implement CNOT and single qubit gate for quantum computation. However, it has been very difficult to
achieve the necessary CNOT gate since the physical interaction among photons is excessively weak. Based on
the works of T. B. Pittman 2! and A. L. Migdall *), we show a theoretical scheme for enhancing the efficiency
of CNOT gate using high efficiency single photon produced by multi-dots delay detection via SPDC.

Key words: CNOT gate; SPDC; PBS



FI I SPDCRIPBS SZBL B ik [ 1 MU B & [H hh&® . ..

=N skt le,  BAA, sk, TKRE,  BBILEE,  ZHANG Hai-long, FAN Dai-he, BAIL
Yun-fei, ZHANG Jun—-xiang, GAO Jiang-rui
(== A I, ZHANG Hai-long (i o624 5ot i A R [ 5 Tl sl s, (i K24 iR, 1vg

, AJ5L, 030006 ; MCEAS BV LR T HIR AR, 450004) , BN, (2 &, SRR &, #IL
i, FAN Dai-he, BAT Yun—fei, ZHANG Jun-xiang, GAO Jiang-rui (i ¢ 56 &E FasfFE %K
RS S, RSO EIUIT, L, K5, 030006)

i ErmlsTclPry]
Y44 ACTA SINICA QUANTUM OPTICA
i, B0 - 2007, 13(2)

1. NIELSEN M A;CHUANG I L Quantum Computing and Quantum Information 2000

2.PITTMAN T B;JACOBS B C;FRANSON J D Probabilistic Quantum Logic Operations Using Polarizing Beam

Splitters[4hSCHATI] 2001

3.MIGDALL A L Tailoring Single—photon and Multiphoton Probabilities of a Single—photon on—demand

Source 2002

4. SCHMIDT-KALER F Realization of the Cirac—Zoller Controlled-NOT Quantum Gate[#F3CHAFI] 2003 (6930)

5. LIEBFRIED D Experimental Demonstration of a Robust,High-fidelity Geometric Two Ion—qubit Phase

Gate [FF3CHIFI] 2003 (6930)

6. RAUSCHEBEUTEL A Coherent Operation of a Tunable Quantum Phase Gate in Cavity QED[ZFSCHAFI] 1999

7. GOTTESMAN D;CHUANG I Demonstrating the Viability of Universal Quantum Computation Using

Teleportation and Single—qubit Operations 1999

8. KNILL E;LAFLAMME R;MILBURN G J A Scheme for Efficient Quantum Computation with Linear Optics 2001

9.RALPH T C;WHITE A G;MUNRO W J Simple Scheme for Efficient Linear Optics Quantum Gates 2001

10. PITTMAN T B;JACOBS B C;FRANSON J D Demonstration of Nondeterministic Quantum Logic Operations

Using Linear Optical Elements 2002

11. HOLGER F Hofmann and Shigeki Takeuchi, Quantum phase gate for photonic qubits using only beam

splitters and postselection 2002

12. PITTMAN T B;JACOBS B C;FRANSON J D Demonstration of Feed-forward Control for Linear Optics

Quantum Computation 2002

13. KAORU SANAKA;KEVIN RESCH A Feasible Gate for Scalable Linear Optics Quantum Computation Using

Polarization Optics

14. PITTMAN T B;JACOBS B C;FRANSON J D Experimental Controlled-NOT Logic Gate for Single Photons in

the Coincidence Basis 2003

15. KAORU SANAKA Experimental Nonlinear Sign Shift for Linear Optics Quantum Computation[4p3CHAF]]

2004 (1)
16. SARA GASPARONI Realization of a Photonic Controlled-NOT Gate Sufficient for Quantum Computation

[ARSCHITI] 2004 (2)

17. ZHI 7ZHAO Experimental Demonstration of a Nondestructive Controlled-NOT Quantum Gate for Two

Independent Photon Qubits[#hCHAFI] 2005 (3)



http://d.wanfangdata.com.cn/Periodical_lzgxxb200702005.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b5%b7%e9%be%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a8%8a%e4%bb%a3%e5%92%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e4%ba%91%e9%a3%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%bf%8a%e9%a6%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%9c%e6%b1%9f%e7%91%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Hai-long%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FAN+Dai-he%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BAI+Yun-fei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BAI+Yun-fei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Jun-xiang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Jiang-rui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%87%8f%e5%ad%90%e5%85%89%e5%ad%a6%e4%b8%8e%e5%85%89%e9%87%8f%e5%ad%90%e5%99%a8%e4%bb%b6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%b1%b1%e8%a5%bf%e5%a4%a7%e5%ad%a6%e5%85%89%e7%94%b5%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%b1%b1%e8%a5%bf%2c%e5%a4%aa%e5%8e%9f%2c030006%3b%e8%a7%a3%e6%94%be%e5%86%9b%e4%bf%a1%e6%81%af%e5%b7%a5%e7%a8%8b%e5%a4%a7%e5%ad%a6%e7%94%b5%e5%ad%90%e6%8a%80%e6%9c%af%e5%ad%a6%e9%99%a2%2c450004%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%87%8f%e5%ad%90%e5%85%89%e5%ad%a6%e4%b8%8e%e5%85%89%e9%87%8f%e5%ad%90%e5%99%a8%e4%bb%b6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%b1%b1%e8%a5%bf%e5%a4%a7%e5%ad%a6%e5%85%89%e7%94%b5%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%b1%b1%e8%a5%bf%2c%e5%a4%aa%e5%8e%9f%2c030006%3b%e8%a7%a3%e6%94%be%e5%86%9b%e4%bf%a1%e6%81%af%e5%b7%a5%e7%a8%8b%e5%a4%a7%e5%ad%a6%e7%94%b5%e5%ad%90%e6%8a%80%e6%9c%af%e5%ad%a6%e9%99%a2%2c450004%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%87%8f%e5%ad%90%e5%85%89%e5%ad%a6%e4%b8%8e%e5%85%89%e9%87%8f%e5%ad%90%e5%99%a8%e4%bb%b6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%b1%b1%e8%a5%bf%e5%a4%a7%e5%ad%a6%e5%85%89%e7%94%b5%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%b1%b1%e8%a5%bf%2c%e5%a4%aa%e5%8e%9f%2c030006%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%87%8f%e5%ad%90%e5%85%89%e5%ad%a6%e4%b8%8e%e5%85%89%e9%87%8f%e5%ad%90%e5%99%a8%e4%bb%b6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%b1%b1%e8%a5%bf%e5%a4%a7%e5%ad%a6%e5%85%89%e7%94%b5%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%b1%b1%e8%a5%bf%2c%e5%a4%aa%e5%8e%9f%2c030006%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%87%8f%e5%ad%90%e5%85%89%e5%ad%a6%e4%b8%8e%e5%85%89%e9%87%8f%e5%ad%90%e5%99%a8%e4%bb%b6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%b1%b1%e8%a5%bf%e5%a4%a7%e5%ad%a6%e5%85%89%e7%94%b5%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%b1%b1%e8%a5%bf%2c%e5%a4%aa%e5%8e%9f%2c030006%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-lzgxxb.aspx
http://c.wanfangdata.com.cn/periodical-lzgxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22NIELSEN+M+A%3bCHUANG+I+L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PITTMAN+T+B%3bJACOBS+B+C%3bFRANSON+J+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1103-PhysRevA.64.062311.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.1103-PhysRevA.64.062311.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MIGDALL+A+L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e3.aspx
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SCHMIDT-KALER+F%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210513347.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIEBFRIED+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210513348.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210513348.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22RAUSCHEBEUTEL+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GOTTESMAN+D%3bCHUANG+I%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e7.aspx
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KNILL+E%3bLAFLAMME+R%3bMILBURN+G+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22RALPH+T+C%3bWHITE+A+G%3bMUNRO+W+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PITTMAN+T+B%3bJACOBS+B+C%3bFRANSON+J+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e10.aspx
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HOLGER+F%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e11.aspx
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PITTMAN+T+B%3bJACOBS+B+C%3bFRANSON+J+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e12.aspx
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KAORU+SANAKA%3bKEVIN+RESCH%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e13.aspx
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e13.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PITTMAN+T+B%3bJACOBS+B+C%3bFRANSON+J+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e14.aspx
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e14.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KAORU+SANAKA%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0213157431.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SARA+GASPARONI%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0214581311.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHI+ZHAO%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0213670618.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0213670618.aspx

18. LANGFORD N K Demonstration of a Simple Entangling Optical Gate and Its Use in Bell-State Analysis

[AhsC3ITI] 2005

19. KIESEL N Linear Optics Controlled-Phase Gate Made Simple[#F3CHIH|] 2005

20. OKAMOTO R Demonstration of an Optical Quantum Controlled-NOT Gate without Path Interference[#F3C

JHTI] 2005

21. JAROM(I)R;FIUR(A) (S)SK Linear—optics Quantum Toffoli and Fredkin Gates 2006

22.XUBO ZOU Linear Optical Scheme for Direct Implementation of a Nondestructive N-qubit Controlled

Phase Gate 2006

SURAASCKR R sk, BCHL (= K kAR T, BEYLHR. ZHANG Hai-long. FAN Dai—he.BAI Yun—fei. ZHANG Jun—

xiang. GAO Jiang-rui FHJSPDCHIPBSSEHLSZ AN THIA 20 2 [FIESC] - 1 leaz 24k 2007 (2)



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LANGFORD+N+K%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KIESEL+N%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22OKAMOTO+R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JAROM(I)R%3bFIUR(A)(S)SK%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e21.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XUBO+ZOU%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e22.aspx
http://d.wanfangdata.com.cn/ExternalResource-lzgxxb200702005%5e22.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b5%b7%e9%be%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a8%8a%e4%bb%a3%e5%92%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e4%ba%91%e9%a3%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%bf%8a%e9%a6%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%9c%e6%b1%9f%e7%91%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Hai-long%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FAN+Dai-he%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BAI+Yun-fei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Jun-xiang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Jun-xiang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Jiang-rui%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_lzgxxb200702005.aspx
http://c.wanfangdata.com.cn/periodical-lzgxxb.aspx

