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In the last few years, we have fabricated 

metallic coatings with nanocolumnar 

morphology by means of glancing angle 

deposition with sputtering [1-3]. This 

technique allows for obtaining 

nanostructured coatings onto any kind of 

flat substrates and it can be scaled up to 

large areas. Depending on the deposition 

parameters (such as gas pressure, tilt angle, 

substrate rotation, etc.), the nanocolumnar 

structure can be controlled, giving rise to 

different properties [4]. In particular, for gold 

coatings we have obtained specific optical 

properties related to the existence of 

localized surface plasmons associated with 

the nanopillars.  

When vertical nanocolumns are produced 

by using substrate rotation and high tilt 

angle, the coatings show black metal 

behaviour in the visible range [5], with 

reflectivity below 10% in the 400-700 nm 

range (see Figure).  

On the other hand, when short tilted 

nanocolumns are fabricated, hot spots of 

electromagnetic field develop and provide 

a strong enhancement of the fluorescence 

or Raman signals. As a result, this is a low 

cost approach to prepare SERS substrates 

by a physical vapour deposition technique.   
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Figure: (a) Photograph of two Au samples 

prepared by glancing angle deposition with 

sputtering onto rotating Si substrates with 

deposition angles 87º (left) and 75º (right). 

Notice the black colour of the left sample.  

(b) Cross section SEM image of the left sample.  

 

 
 


