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Study on band-pass characteristics of the enhanced optical transmission
of subwavelength metal column array

CHEN Ying, JIANG Yuhong, KONG Xiaoshuang, YAN Kezhu
(Physical Engineering College, Qufu Normal University, Qufu 273165, China)

Abstract: In order to study the enhanced optical transmission characteristics of subwavelength compact metal column arrays
film on the glass substrates,3-D finite difference time domain method was adopted to simulate. The enhanced optical transmission
spectrum of the film presented a single main peak structure. The peak position and bandwidth of transmission spectrum were
different due to the difference of the metal column array period and metal column height. Au and Ag metal model were calculated
and analyzed for optimization. The results show that the peak value of the normalized transmittance of Ag column arrays can reach
4.55. By altering array period, the peak wavelength changes between 800nm to 1600nm. The full width at half maximum of
transmission band will increase from 220nm to 380nm. The study provides a new solution for the design of micro device about
optical band-pass filter.
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Fig.2 Top view of compact metal column array
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Fig.3 Transmission spectrum of silver cylinder with different radius
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Fig.4 Transmission spectrum of Ag column with different heights
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Fig.5 Relationship of height and peak value of transmission
NS AR G P A INFLAE RS A R RICR N 4
FEEP JEE i S A DG 1Y , 4 e TS AR, X R 15 4
SR R v R A0 T I RE S T 22 1 fiE
ECR R LR, 7E b =60nm [, W (E 5 %
#id 0.977, Al RAFAARL A IH—FbiE i Ry 4. 55, 3% )
P T 3 1A 2 5 ARS8y T 7= A R o S 4L

SERIA R, YRR 30nm ], HLE S (1
Pt Sy 1500nm , FWHM 244 575nm , [ 552 2 (4 184
WAV A BT 0 /N 1] 1250nm, FWHM A, 51  Jik /)
210nm, 4n& 6 & 7 R

&
S
..o. -

1450}
1400/
|350§L
1300/
1250%

peak wavelength/nm

1200746750 60 70 80 90 100110120130140
height/nm
Fig. 6 Relationship of height of silver column and transmission peak wave-
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Fig.7 Relationship of height and FWHM of transmission band
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Fig. 8 Transmittance spectrum of Au column with different heights
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Fig.9 Relationship of height of Au column and transmission peak
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