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Angular dependence of resonance wavelength in metallic cavity
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NIE Xiao-Fei'?, YIN Yi-Zhe'?, ZHEN Hong-Lou'*, DONG Tian-Yang'*, HUANG Gao-Shan’,
MEI Yong-Feng’, LU Wei'”
(1. State Key Laboratory of Infrared Physics, Shanghai Institute of Technical Physics, Chinese Academy of
Sciences, Shanghai 200083, China;
2. University of Chinese Academy of Science, Beijing 100049, China;
3. Mathematics and Science College, Shanghai Normal University, Shanghai 200234, China;
4. School of Physical Science and Technology, ShanghaiTech University, Shanghai 201210, China;

5. Department of Materials Science and State Key Laboratory of ASIC and system, Fudan University, Shanghai
200433, China)

Abstract: The photocurrent spectra of metallic cavity quantum well infrared photodetectors under oblique incidence
have been measured with incident plane being perpendicular to or parallel to the long axis of the device. The dependence
of the resonant mode of the metallic cavity on the incident angle is investigated experimentally and theoretically. The ex-
perimental results show that the resonant wavelength of the cavity mode does not change with the incident angle when
the incident plane is perpendicular to the long axis of the device, while it moves to shorter wavelength with the increase
of the incident angle when the incident plane is parallel to the long axis of the device. The measured results are in good
agreement with the calculated results of the derived formula which describes the relationship of the resonant wavelength
and the incident angle. The angle dependences of the Fabry-Pérot filter and the plasmonic filter are also analyzed and

compared. The results show that the metal cavity quantum well infrared detector has relatively good angle robustness,
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and it is expected to develop a quantum well infrared photodetector whose response wavelength is completely insensitive

to the incident angle by using three-dimensional metal cavity.

Key words: metallic microcavity, infrared photodetector, quantum well, resonance wavelength
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Fig. 1 Schematic diagram of the MC-QWIP and the oblique
incident light (a) The incident plane is perpendicular to the

cavity axis, (b) the incident plane is parallel to the cavity axis
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Fig. 2 The photocurrent spectra of the MC-QWIP under oblique incidence (a), (b) The incident plane is perpendicular to the cav-
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