Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013

Supporting Information:

Theoretical Realization of Robust Broadband
Transparency in Ultrathin Seamless
Nanostructures by Dual Blackbodies for Near
Infrared Light

Lei Zhang™, Jiaming Hao®, Huapeng Ye*, Swee Ping Yeo!, Min Qiu®*, Said Zouhdi?, and
Cheng-Wei Qiu’

'Department of Electrical and Computer Engineering, National University of Singapore,
Singapore 117576, Singapore

’Laboratoire de Génie Electrique de Paris, SUPELEC, Plateau de Moulon, 91192 Gif-sur-Yvette,
France

3State Key Laboratory of Modern Optical Instrumentation, Department of Optical Engineering,
Zhejiang University, Hangzhou 310027, China

*School of Information and Communication Technology, Royal Institute of Technology,
Electrum 229, 16440 Kista, Sweden

“Corresponding author: eleqc@nus.edu.sg



mailto:eleqc@nus.edu.sg

Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013

1. Comparison of transmittance between structures with and without middle silver
film

As shown in Figures S1, without Ag film, transmittance for wavelength larger than 1220 nm is
much higher than that of structure with Ag film. This deteriorates the performance of band pass

transmission.
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Figure S1 Comparison of transmittance spectra between structures with (light purple area) and
without Ag film (solid line) at the middle. The parameters for calculating structure with Ag film
are p =150 nm, t =40 nm, r =60 nm, d = 20 nm and h = 20nm. The curve without Ag film is
simulated by replacing Ag film by a layer of Al,O3 with the same thickness and keeping other
parameters unchanged.

2. Transmittance spectra for structures with different thicknesses of Ag film.

Thickness of middle Ag film plays an important role in the interaction between upper and lower
layers. If its thickness is too thick, coupling is forbidden because no light can penetrate it. If it is
too thin, unexpected transmission will make the transmission band obscure. As shown in Figure

S2, the structure with h = 0 provides a relative high transmittance spectrum for wavelength
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longer than 1220 nm. For other h, the transmission peak almost keeps around 990 nm. Thinner h
supports strong interaction between upper and lower modes, so the resonant mode splits with a
larger separation. As h increases, their interaction gets weaker. When h = 20 nm, two modes
degenerate and form a broad and flat transmission band. Further increase in h leads to a decrease

in transmission due to more light being blocked by the middle film.
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Figure S2 Transmittance spectra of structures with different thicknesses of Ag film. h is in unit
of nm. Other parameters are p = 150 nm, t =40 nm, r = 60 nm and d = 20 nm.



