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Fig 1 Transmittance spectra at normal incidence
A: [S(46 nm)/ 902(120 nm) |5;
B: [9(46 nm)/ S02(60 nm)/ Al (10 nm)/ SO2 (60 nm) ]°
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Fig 3 Reflectance spectra of Sand P polarizationsat the incidence o 0°, 45° and 89°;
(a) : Sample A[ Si(46 nm)/ Si0>(120 nm)]%; (b) : Sample C[ Si(46 nm)/ Si02(60 nm)/ Al(30 nm)/ SO,(60 nm)]°
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Fig 4 Reflectance spgctra at no-rn‘al |nC|denoe5f0r [S(23 Fig 5 Reflectance spectra at normal incidence for [ S (46
nm)/ Al(x)/S(23 nm) SOz (120 nm) ], when® x nm)/ Al( x)/ SO (120 nm)]®, when® x”" stands for
gandsfor 10, 20, 30 and 50 nm 10, 20, 30 and 50 nm
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Optical Propertiesof One-Dimensional Metallodielectric Photonic Crysals

LUO Yaheng, WANG Yong-sheng* , WAN G Dong-dong, DEN G Li-er, SUN Jian
Key Laboratory of Luminescence and Optical Information, Ministry of Education, Institute of Optoelectronic Technology ,
Beijing Jiaotong University , Beijing 100044 , China

Abgtract The optical characteristics of one-dimensional metallodielectric photonic crystals (MDPC) , constructed by inserting
metal aluminum layers of certain thickness into the S/ SOz system, were studied theoretically with the trander matrix method.
The results show that the reflection efficiency can be enhanced considerably after the introduction of metallic layers, e g there
jection level of each period increased from 7. 2 dB ([ S (46 nm)/ S0, (120 nm) ]°) to 20 dB ([ S (46 nm)/ SO. (60 nm)/ Al (10
nm)/ S02 (60 nm) ]°). In addition, high omnidirectional reflection band with broader width can be obtained, e g¢ bandwidth of
550 nm can be offered with [ S (46 nm)/ S0 (60 nm)/ Al (30 nm)/ SO (60 nm) ]°. Rulesof how the absorption, thickness and
position of the metal layers afect the optical characteristics of the MDPC are a0 discussed. These MDPC structures may be
used as compact-sze, low-loss and broad-band optical reflectors.
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