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A key part of my job as an editor of a scientific journal is to attend to conferences. 

To scout new and exciting developments, to network with scientists, and to take a 

look at new research that I get shown in confidence. There is a lot to be gained by 

attending scientific meetings, and I am convinced that I couldn’t do my job as well 

without going to meetings. 

This year, my conferences start early, I am presently attending the Nanometa 

conference, which coincidentally I helped to organise as a member of the technical 

programme committee. The conference takes place in the beautiful 

ski resort Seefeldin Austria. 

http://www.nanometa.org/
http://www.seefeld.com/


Despite the beauty of Seefeld’s scenery, what attracted me to attend this 

conference is the topic — nanophotonics. Nanophotonics means the interaction of 

light with matter on extremely small length scales. Indeed, most nanophotonic 

devices are even smaller than the wavelength of light that they interact with. For 

example, the visible spectrum of light ranges from about 390 nanometers to about 

800 nanometers wavelength, and these devices typically are on the same length 

scale or smaller — hence the name ‘nanophotonics’. 

But what is the difference between nanophotonics and regular photonics? Well, 

conventional optical instruments, such as lenses, can only focus light down to 

length scales that are on the same scale as the wavelength of light. In the case of 

visible light this would be a few hundred nanometers. On the other hand, electronic 

devices such as transistors are smaller than that, on the order of tens of nanometers. 

So if you want to do photonics with say visible light on that kind of length scale, 

conventional optics simply won’t work. 

One way to escape this dilemma is to use so-called surface plasmons, which are 

collective motions of electrons on the surface of a metal. These movements act like 

very powerful antennas that can create extremely strong light fields close to the 

surface of metal nanostructures. There are several exciting research trends based 

on such plasmonic devices that all are key parts of the conference here in Seefeld: 



 Plasmons can focus light very efficiently into solar cells: Because they are such 

strong antennas, gold nanostructures on top or at the back of a solar cell can very 

efficiently concentrate light into the device and that way enhance the efficiency of 

the light collection. This is of particular use for solar cells made of thin films, 

because if a solar cell is very thin, some of the light would simply pass through 

without getting absorbed. The intense light concentration by metallic 

nanostructures on the other hand counters exactly that. In comparison to thicker 

solar cells, such new devices won’t set world-records in efficiency, but they enable 

lighter solar cell modules that use less material. Therefore they promise to be more 

cost-efficient and resource-saving. For more information, see my earlier blog post 

‘Solar cells brought into shape‘. 

 Plasmonic devices make efficient sensors: atoms and molecules absorb light at 

specific optical wavelengths that can be used to identify these molecules. The 

strong intensity of light around metal nanoparticles strongly amplifies the 

absorption, so that even a single molecule can be detected! Earlier last year I 

blogged about a clever way of doing that in ‘The dark side of photonics‘. There are 

also other ways of sensing, where the mere presence of a chemical molecule can 

alter the optical property of a nanophotonic device. 

 Plasmonic devices can transport light: An exciting talk at the conference was that 

of David Miller from Stanford University. He (and other scientists as well) 

http://blog.joerg.heber.name/2010/08/31/solar-cells-brought-into-shape/
http://blog.joerg.heber.name/2010/08/24/the-dark-side-of-photonics/
http://ee.stanford.edu/~dabm/


highlighted the benefit of using light to transmit information on an electric chip. 

The currents between transistors on a computer chip produce a large amount of 

heat. So much heat in fact that shrinking transistors further and putting more of 

them on a chip can only work if this heat production is reduced. One way of 

reducing heat generation is to use optical beams instead of electrical conductors. 

And the best way to connect these tiny transistors optically is to use plasmonic 

metal nanostructures. 

 Last but not least, metamaterials for visible light use plasmons: metamaterials are 

devices that shape the propagation of light by being made from metallic structures 

that are smaller than the wavelength of light. This requires the use of plasmon 

effects. One of the most-quoted application of such metamaterials are invisibility 

cloaks, but there are plenty of others. In particular I like to re-emphasize my earlier 

comments on ‘What are the realistic promises of metamaterials and cloaking?‘ 

Obviously, this is only a small selection of the trends in the field. Many more 

developments emerging from this conference in Seefeld will appear in the 

scientific literature soon, and some of them will be covered on this blog for sure, 

simply because controlling light on such small length scales offers so many 

exciting opportunities! 

Source: http://allthatmatters.heber.org/2011/01/04/catching-up-on-nanophotonics/ 

http://blog.joerg.heber.name/2010/11/16/what-are-the-realistic-promises-of-metamaterials-and-cloaking/

