
A website from the Institute of Physics Sign in  Forgotten your password?  Sign up  Contact us 

  Search Search

   Filter by topic Please select… Filter

Home News Blog Multimedia In depth Jobs Events Buyer’s guide

News archive

2009

September 2009  

August 2009  

July 2009  

June 2009  

May 2009  

April 2009  

March 2009  

February 2009  

January 2009  

2008  

2007  

2006  

2005  

2004  

2003  

2002  

2001  

2000  

1999  

1998  

1997  

Online lecture 
series

 

Strange Genius: The Life 
and Times of Paul Dirac

Free registration 

Key suppliers

 

 

Share this

Related stories

Holes prevent sound from 
passing through plate 

Silver foils the diffraction 
limit 

Related links

Bruno Gompf 

Restricted links

Phys. Rev. Lett. 103 
203901 

E-mail to a friend  

Connotea  

CiteUlike  

Delicious  

Digg  

Facebook  

Twitter  

 

Sign up 

To enjoy free access to 
all high-quality "In depth" 
content, including topical 
features, reviews and 
opinion sign up  

Holes block light in very thin films
Nov 17, 2009 3 comments  

What happens if you drill an array of tiny holes into a metal foil and 
then measure how much light the holes allow through? It turns out – 
as physicists discovered back in 1998 – that much more is 
transmitted than if the light behaved like water passing though a 
screen. The light is absorbed by electrons on the surface of the 
metal, creating "surface plasmons" – collective oscillations of 
conduction electrons – that travel via the holes to the dark side of the 
foil, where they re-emit the light. 

Now, physicists in Germany have 
discovered that this phenomenon, 
known as "extraordinary optical 
transmission", does not occur in 
foils that are thin enough to be 
semi-transparent to light. Instead, 
Bruno Gompf and colleagues at 
the University of Stuttgart found 
that punching holes in such films 
leads to a significant reduction in 
the amount of light that gets 
through. The findings could be 
useful for creating new kinds of polarization filters and other 
components for photonic circuits. 

Reduced transmission

Gomp's team began by coating a glass plate with a gold film just 
20 nm thick. This should let about half the light through, which was 
confirmed by measuring the transmission as a function of 
wavelength. The team then used a beam of argon ions to etch a 
square array of 200 nm diameter holes with a period of 300 nm. 
Although this involved removing a significant amount of gold, the 
amount of transmitted light actually fell by a factor of about five at 
some wavelengths. 

To gain a better understanding of this surprising observation, the 
team repeated the measurement at various angles of incident light. 
The researchers found that the wavelength of the transmission 
minimum shifted at certain angles relative to the square array, which 
led them to analyse the effect in terms of plasmons propagating on a 
square lattice. And because the material is so thin, the team also 
had to assume that surface plasmons on either side of the film were 
coupled to each other – making them different from the surface 
plasmons on thicker films responsible for extraordinary optical 
transmission. 

Random holes

Putting all of this together, the team concludes that only certain 
damped short-range surface plasmons can be excited under these 
conditions, and that while such plasmons absorb light, they do not 
re-emit it. Furthermore, the team showed energy of such plasmons 
corresponds to the energy of light at the dip in the transmission 
spectrum. Gompf told physicsworld.com that the team is now 
investigating films with different thicknesses as well as arrays with 
different periodicities and holes that are randomly positioned. 

Because the transmission of such films depends so much on the 
wavelength and orientation of the incident light, he believes that such 
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materials could be used to create tiny polarization filters and other 
components for photonic circuits. 

The work is reported in Physical Review Letters.

About the author
Hamish Johnston is editor of physicsworld.com
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Would smaller holes still transmit a lot of light?

With constant grid locations, what is the effect of changing the size of the holes?
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In fact this exactly matches what one would expect to see if my explanation for the creation and 
transmission of photons is correct. (I am saying that photons are created by the rotation of the atom within 
the atom's external energy field and are thus caused by the attachment and detachment of the 
electromagnetic force field attachments between the rotating atom's proton's electrons and the adjacent 
atoms of adjacent nuclei. That as the distances change with the rotation, the electromagnetic force field 
attachments change their location relative to the changes in distance and the forced attachments and 
detachments are the source of the photons). This will certainly be in particular when the transmission 
would follow the relatively larger mass of the Gold atoms at the surface of the edges of the holes in the thin 
film. In which case, there would be less transmission of photons through the holes.
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This is a very significant experiment. The inadequacies of the present understanding on the nature of light 
have been exposed by the 'Eclipse Paradox'. The experiment further confirms the observations of eclipse 
paradox.

One of the important observations of the physicists involved in the experiment is, "the team showed energy 
of such plasmons corresponds to the energy of light at the dip in the transmission spectrum". 

The experiment throws more light on the nature of light than we realize and can resolves long-standing 
theoretical problem of disappearance of interference pattern if a detector is placed even in one slit.

Edited by sushnil on Nov 21, 2009 11:56 AM. 

Reply to this comment Offensive? Unsuitable? Notify Editor  

1 dratman
Nov 20, 2009 3:14 PM
cherry Hill, United States

2 Chris Coles
Nov 21, 2009 8:09 AM

Washington, United States

3 sushnil
Nov 21, 2009 11:55 AM

INDORE,, India

All content  News  Blog  In depth  Events  Companies  Products   

Copyright Privacy Policy Disclaimer Terms and Conditions IOP Group Environmental PolicyHome News Blog Multimedia In depth Jobs Events


