Optoelectronics JALF, 2013, 3, 21-24 Hans X3l

http://dx.doi.org/10.12677/0e.2013.32005 Published Online June 2013 (http://www.hanspub.org/journal/oe.html)

Design and Simulation of the Surface Plasmon Enhanced
Grating for Quantum-Well Infrared Detector

Yixian Zhang, WenjieLiu

College of Mechanical and Electrical Engineering, Soochow University, Suzhou
Email: yxzhang2007@sinano.ac.cn

Received: Mar. 28", 2013; revised: Mar. 30", 2013; accepted: May 2™, 2013

Copyright © 2013 Yixian Zhang, Wenjie Liu. This is an open access article distributed under the Creative Commons Attribution License, which per-
mits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract: In this paper, the main restricting factors of quantum well infrared detector application were analyzed.
Through studying on the physical mechanism of surface plasmon excitation and transmission, we developed a surface
plasmon grating for quantum-well infrared detector. The influence on transmission intensity and wavelength with the
constructor parameters of grating was discussed. The result is giving theoretical basis for future quantum well infrared
detector application.
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Figure 1. The structure of metal grating (triangle arrangement)
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Figure 2. Theimpact on transmitted wavelength with periodic
variation
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Figure 3. Theimpact on transmitted intensity with periodic varia-
tion
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Figure4. Thelinear relation between grating period and transmit-

ted peak
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Figure5. Theimpact on transmitted intensity with metal thickness
variation

5 ESREREREEELHME

R FR, BB R FIEE R T e f LR &
SHEBLEIRZIE, W FLEES AN 2.9 pm, BEFIA R
FLALAG FLAIERM 0.5~1.5 um 224k, Z4F5E51 ) R 1
—ER, PRGN BIEAARAR,  FR I I 5 Ay
AT o A LAAR AR K 3 5 I E ek )N
RN, SR BEHE AR R F 45 2 FE AT
HEHE.

4. ghig

AAEB S HA R A B, e T BT
BRI A5 rh 2 T A S A R B DT R BRI

24

TERIEE, SeM AN, LR KNS S HOT &
e o7 BB VI B R R o N7 2 T 25 15 1 el T LA
SR T PHLAMER IS DR SRR, RT3
HER SR R E AT CLERR AR RIS FLIR AN, I
NS B AF I E RN, EA E S W A AN
i FX) AR SR L FH AT 5% o

BE Yk (References)

[11 A Rogalski. Infrared detectors: An overview. Infrared Physics &
Technology, 2002, 43(3-5): 187-210.

[2] L. C. West, S. J. Eglash. First observation of an extremely large-
dipole infrared transition within the conduction band of a GaAs
quantum well. Applied Physics Letters, 1985, 46(12): 1156-1158.

[3] B.F. Levine, K. K. Choi and C. G. Bethea. New 10 um infrared
detector using intersubband absorption in resonant tunneling
GaAlAs superlattices. Applied Physics Letters, 1987, 50(16):
1092-1094.

[4] T. W. Ebbesen, H. J. Lezec, H. F. Ghaemi, T. Thio and P. A.
Wolff. Extraordinary optical transmission through sub-wavelength
hole arrays. Nature, 1998, 391: 667-669.

[5] W. L. Barnes, A. Dereux and T. W. Ebbesen. Review article:
Surface plasmon subwavelength optics. Nature, 2003, 424: 824-
830.

[6] J. G Rivas, C. Schotsch, P. H. Bolivar and H. Kurz. Enhanced
transmission of THz radiation through subwavelength hole.
Physical Review B, 2003, 68(20): 201306.

[77 L.S.Yu, S.S.Li, Y. H Wang and Y. C. Kao. A study of the
coupling efficiency versus grating periodicity in a normal inci-
dent GaAs/AlGaAs multiquantum well infrared detector. Journal
of Applied Physics, 1992, 72(6): 2105-2108.

[8] L. Lundgvist, J. Y. Andersson, Z. F. Paska, J. Borglind and D.
Haga. Efficiency of grating coupled AlGaAs/GaAs quantum well
infrared detectors. Applied Physics Letters, 1993, 63(24): 3361-
3363.

Copyright © 2013 Hanspub



