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Rugate structures (RS) are one-dimensional photonic crystals with a continuous and periodic 
variation of its refractive index with depth. They can be obtained on the basis of nanoporous anodic 
alumina (NAA), formed by the electrochemical anodization of high-purity aluminum by means of a 
sinusoidal anodization current [1]. The sinusoidal modulation of the refractive index results in an 
interesting optical behavior consisting of a well-defined photonic stop band. Furthermore, several 
sinusoidal profiles can be overlapped in order to produce films with several forbidden phonic bands [2 ,3].  

The optical properties of NAA-RS can be engineered by adjusting several design parameters such as 
the average anodization current, the current amplitude, the period and the number of periods of the 
sinusoidal current component. This way, high quality and selective photonic bands located in the 
ultraviolet (UV), visible and near infrared (NIR) range can be precisely defined.  

In this work, we design and fabricate NAA-RS with photonic bands in the UV and VIS, a spectral range 
especially interesting for photonic applications like sensing and data coding. We make a systematic study 
of the influence of each design parameter on the optical properties of NAA-RS, emphasizing the influence 
of the design parameters on the quality factor and position of the photonic stop band. An example is 
shown in Figure 1a, where the influence of one of the design parameters (period length) on the position 
and width of the photonic bands of NAA-RS is observed.  
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Figure 1: (a) Reflection spectra of NAA-RS with different sinusoidal period (T), and SEM images of a NAA structure: (b) top 
view and (c) transversal view. Scale bar:  500 nm. 

300 400 500 600 700 800

10

20

30

40

50

60

T=100 s

T=150 s

Wavelength[nm]

R
[%

]

 

 

T=200 s
a              b  
 
 
 
 

           c  


