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Collimating emission from photonic crystals based on
the quasi-zero-effective-index”

Zhao Hao Shen Yi-Feng! Zhang Zhong-Jie

(Department of Physics, China University of Mining and Technology, Xuzhou 221116, China)
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Abstract
Transmission of light waves at the frequency near the edge of the band gap in two-dimensional square lattice
photonic crystals is studied by using the plane wave expansion method (PWM) and finite difference in time domain
(FDTD) method. It is found that, directional emission from two-dimensional photonic crystals can be realized if the
effective refractive index is nearly zero. Moreover, the direction of the emitting beam is independent of the orientation of
the crystal lattice, but dependent on the direction of the crystal surface. This is quite different from the self-collimation

phenomenon in photonic crystals.

Keywords: photonic crystal, effective refractive index, collimating emission, far-field angle

PACS: 42.70.Qs, 78.20.Bh DOI: 10.7498/aps.63.174204

* Project supported by the Foundation of China University of Mining and Technology (Grant No. 2013QNA40).

1 Corresponding author. E-mail: shenyf@cumt.edu.cn

174204-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn/CN/abstract/abstract18684.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract18684.shtml
http://dx.doi.org/10.1088/1674-1056/19/4/044301
http://dx.doi.org/10.1088/1674-1056/19/4/044301
http://dx.doi.org/10.1070/PU1968v010n04ABEH003699
http://dx.doi.org/10.1103/PhysRevB.62.10696
http://dx.doi.org/10.1103/PhysRevB.72.165112
http://dx.doi.org/10.1103/PhysRevB.72.165112
http://dx.doi.org/10.1088/1674-1056/21/4/044213
http://wulixb.iphy.ac.cn/CN/abstract/abstract50090.shtml
http://dx.doi.org/10.1088/1674-1056/23/5/054103
http://dx.doi.org/10.1088/1674-1056/23/5/054103
http://wulixb.iphy.ac.cn/CN/abstract/abstract10295.shtml
http://dx.doi.org/10.1364/OE.11.001203
http://dx.doi.org/10.1364/OE.11.001203
http://dx.doi.org/10.7498/aps.63.174204

	1引 言
	2模拟结构模型
	Fig 1
	Fig 2
	Fig 3


	3数值模拟和结果分析
	Fig 4
	Fig 5
	Fig 6
	Fig 7
	Fig 8


	4结 论
	References
	Abstract

