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CLAIMS 

What is claimed is: 

1. A method for fabrication of metal film with nanoapertures comprising: 

providing a nanopatterned template comprising a plurality of nanostructures that 

include a plurality of nanopillars; 

depositing the metal film onto the nanopatterned template; and  

thermally induced dewetting of the metal film to define the nanoapertures at 

locations of the plurality of nanopillars in the metal film by diffusion and reflow of the 

metal film. 

 

2. The method in accordance with Claim 1 wherein the step of thermally 

induced dewetting comprises bottom heating the template with the metal film. 

 

3. The method in accordance with Claim 2 wherein the bottom heating the 

template with the metal film comprises bottom heating the template with the metal film at 

substantially 250 degrees Celsius for approximately fifteen minutes. 

 

4. The method in accordance with Claim 1 where the step of thermally 

induced dewetting comprises all around heating the template with the metal film. 

 

5. The method in accordance with Claim 4 wherein the step of all around 

heating the template with the metal film comprises all around heating the template with 

the metal film in a rapid thermal processor. 
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6. The method in accordance with Claim 4 wherein the step of all around 

heating the template with the metal film comprises all around heating the template with 

the metal film at substantially 400 degrees Celsius for between approximately five to ten 

minutes. 

 

7. The method in accordance with Claim 1 wherein the step of thermally 

induced dewetting comprises top heating the template with the metal film.  

 

8. The method in accordance with Claim 1 further comprising the step of 

defining the plurality of nanostructures on the nanopatterned template. 

 

9. The method in accordance with Claim 1 wherein the step of depositing the 

metal film includes depositing the metal film until a height of the metal film equals a 

height of the plurality of nanopillars.  

 

10. The method in accordance with Claim 8 wherein the step of defining the 

plurality of nanostructures comprises defining the plurality of nanostructures on the 

template by nanoimprinting. 

 

11. The method in accordance with Claim 8 wherein the step of defining the 

plurality of nanostructures comprises defining the plurality of nanostructures on the 

template by nanolithography. 



  
 

- 24 - 

 

 

12. The method in accordance with Claim 1 wherein the step of thermal 

induced dewetting comprises metal diffusing and reflowing the metal film for close 

interfacing metal of the metal film with the nanostructures within the nanoapertures in the 

metal film. 

 

13. The method in accordance with Claim 12 wherein the plurality of 

nanostructures comprise active materials selected from the group comprising quantum 

dots, nonlinear crystals, epitaxially grown semiconductor nanostructures and nanowires 

and wherein the method further comprises connecting to the active materials to provide 

active control of a device comprising the metal film.   

 

14. The method in accordance with Claim 13 wherein the connecting step 

comprises connecting to the active nano-template materials by one of an optical 

connection or an electrical connection.   

 

15. The method in accordance with Claim 14 wherein the method further 

comprises utilizing the device for plasmonics and/or metal optics applications. 

 

16.  The method in accordance with Claim 15 wherein the step of utilizing the 

device for plasmonics and/or metal optics applications comprises utilizing the device as a 

transmission based device operating at an ultrashort wavelength less than two hundred 

nanometers. 
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17. The method in accordance with Claim 1 further comprising the step of 

removing the nanostructures from the nanoapertures of the metal film such that the 

nanoapertures operate as nano-sieves, nanopores or nanoholes for biosensing and/or 

DNA sequencing.  

 




