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Resonance Enhanced Optical Parametric Down Conversion

Bai Yunfei Liu Hongyu Gao Jiangrui Zhang Junxiang
(Institute of Opto-Electronics, Shanxi University, Taiyuan, Shanxi 030006, China)

Abstract Multi-photon entangled states which are produced mainly by the process of spontaneous parametric down
conversion between laser and second order nonlinear material is a key resource in the quantum network Although the
application of pulsed laser improves the nonlinear conversion efficiency and simplifies the quantum communication
protocol itis still necessary to enhance the interadion between laser and materia for improvement of multi-photon
produdion rate. A resonant cavity for femtosecond pulse is designed to increase the parametric gain and multi- photon
produdion rate while keeping its repetition rate and comb structure. The improved single- and two-photon production
rate of cavity system are enhanced by 6. 25 and 38. 6 respectively compared with that of the single-pass system. The
experimental results show agreement with theoretical predication.
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38.6(0.54/0.014)

1% 100 .

1 Hongxin Zou, Shuqin Zhai Juan Guo & al.. Preparation and
measurement of tunable high-power sub-poissonian light using
twin beams[ J] . Opt. Lett., 2006, 31(11). 1735~ 1737

2 Y. Takeno, M. Yukawa H. Yonezawa @ al.. Observation of
—9 dB quadrature squeezing with improvement of phase stability
in homody ne measurement [ J] . Opt. Express, 2007, 15 (7).
4321 ~4327

3 W. P. Bowen, N. Treps B. C. Buchler ef al.. Expermental
investigation of continuous-variable quantum teleportation [ J] .
Phys. Rev. A, 2003, 67(3): 032302

4 Takao Aoki, Nobuyuki Takei, Hidehiro Yonezawa & al..
Experimental creation of a fully inseparable tripartite continuous-
variable state [ J] . Phys. Rev. L, 2003, 91(8). 080404

5 Carlton M. Caves. Quantumrmechanical noise in an
interferometer [ J] . Phys. Rev. D, 1981, 23(8). 1693~ 1708

6 Jiang Yunkun, Shi Baosen, Guo Guangcan. T wophoton
interference with femtosecond pulses [ J] . Acta Optica Sinica,
2001, 21(1: 1~3

, s . [n. %
F# 4R, 2001, 21C1); 1~3

7 D. Bouwmeester, J. -W. Pan, M. Daniellet al.. Observation of
three-photon G reenberger Horne Zeilinger entanglement [ J] .
Phys. Rev. L 1999, 82(7). 1345~ 1349
8J. -W. Pan, M. Daniell S. Gasparoni et al.. Experimental
demonstration of four photon entanglement and high-fidelity
teleportation[ J| . Phys. Rev. L, 2001, 86(20). 4435~ 4438
97. Zhao Y. Chen, A. Zhang e al..
demonstration of five-photon entanglement and open-destination
teleportation[ J] . Nature, 2004 430. 54~ 58

10 P. Walthes K. J. Resch, T. Rudolpher al.. Experimental one-

way quantum computing[ J] . Nature, 2005 434: 169~ 176
I1C. Y. Lu X. Q. Zhous O. GAhne et al.. Experimental

entanglement of six photons in graph states [ J] . Nature Phys.,

Experimental

2007, 3: 91~95

12 Witlef Wieczorek, Roland Krischek, Nikolai Kiesel et al..
Experimental entanglement of a six-photon symmetric dicke state
[J]. Phys. Rev. L, 2009, 103(2). 020504

13Z. Y. Ou, S. F. Pereira, H. J. Kimble et al.. Realization of
Einsteinr Podolsky- Rosen paradox for continuous variables [ J] .
Phys. Rev. L, 1992, 68(25): 3663~ 3666

14 Xiaolong Sus Aihong Tan, Xiaojun Jia ¢t g/.. Experimental
preparation of quadripartite cluster and G reenberger- Horne-
Zeilinger entangled states for continuous varables [ J] . Phys.
Rev. L, 2007, 98(7). 070502

15 Y. Eto, T. Tajima, Y. Zhanget al.. Observation of squeezed
light at 1. 535 “m using a pulsed homodyne detector [ J] . Opt.
Lett., 2007, 32(12): 1698 ~ 1700

16 Zhang Shaoyin, Xu Changtan, Ai Shutao. First-order correction
field of circularly polarized ultra-short pulse and its acceleration
effect [ J] . Acta Optica Sinicas 2009, 29(6). 1586~ 1590

[J]. k&% 2009, 29(6): 1586~ 1590

17 Yuta T akahashi Jonas Soderholm, Keiichi Hiranoetal.. Effects
of dispersion on squeezing and photon statistics of downconverted
light[J] . Phys. Rev. 4, 2008 77(4). 043801

18 N. Kiesel, C. Schmid, G. Tothet al.. Experimental observation
of four-photon entangled dicke state with high fidelity [ J] . Phys.
Rev. L, 2007, 98(6): 063604

19 Alessandro Zavatta Valentina Parigi M arco Bellini. Toward
quantum frequency combs: boosting the generation of highly
nonclassical light states by cavity-enhanced parametric down
conversion at high repetition rates[ J| . Phys. Rev. A, 2008, 78
(3): 033809

20 Xi Peng, Zhou Chuanging, Feng Xiaomi et al.. Multiphoton
microscopy with 10 fs pulse in biomedical imaging [ J] . Acta
Optica Sinica, 2009, 29(s1): 46~ 49

s . . 10 fs
L) . AFFHR 2009 29(sD: 46~ 49

21 Steven T. Cundiff, Jun Ye. Colloquium: femtosecond optical
frequency combs|[ J] . Rev. Mod. Phys., 2003, 75(1); 325~ 342

22 Qu Kenan, Zhang Weigang, Liu Zhoulin ¢ g/.. Dispersion
compensation in ultra-short optical pulse com pressing system and
transmitting system [ J]. Chinese J. Lasers, 2010, 37(2).
449~ 453

[J]. FEEL 20100 37Q2). 449~453

23 Eric D. Black. An introduction to PoundDrever-Hall laser
frequency stabilization[ J] . Am. J. Phys., 2001, 69(1). 79~ 87

24 Jun Chen, Kim Fook Lee, Prem Kumar. Deterministic quantum
splitter based on timereversed Hong-Ou-Mandel interference
[J. Phys. Rev. A4, 2007, 76(3): 031804

25 Liu Huagang, Hu Minglie Liu Bowen et al.. High power
ultraviolet laser source based on photonic crystal fiber
femtosecond laser system [ J] . ChineseJ . Lasers. 2009, 36(11):
2812~ 2816

i ’

[J]. FE#KE 2009 36(11). 2812~ 2816

0327001-5



