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The metal grating coupling of long-wavelength quantum
well infrared photodetectors: surface plasmon effect
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Abstract; The distribution of electromagnetic field of 2D metal grating in the Long-Wavelength Quantum Well Infrared Pho-
todetectors (LW-QWIPs) was studied by Finite Time Domain Method (FDTD). The result shows that making good use of
the surface plasmons can remarkably improve the optical coupling efficiency in the LW-QWIPs. It also shows that using a

metal grating with the ratio of the hole diameter to the grating period ranged from 0.8 to 0.9, optimal optical coupling can

be achieved.
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Fig.1  (a) Device structure and coordinate direction (b)
structure of 2D-metal grating
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Fig.2 (a)E_distribution in contact surface of metal layer and
emitter layer (b) | E, | distribution in the longitudinal section

through the center of the circle
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Fig.5 Maximum | E, | average of quantum wells change over
d/a. dark line is the result of taking GaAs material as grating,
compared with Ag grating(in red line)
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change against growth direction. Red line is the parameter d/a
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