Faster than light ?

On Sept 22nd the world’s media started carrying the story that an international consortium based at the Gran Sasso underground laboratory in Italy had found that an elusive particle called the neutrino has been found to be moving faster than light.  This speed of light barrier is fundamental to Einstein’s Special Theory of Relativity and for it to be breached is the stuff of science fiction fantasies.  The neutrino is one of the fundamental particles of matter.  It has a tiny mass, not yet precisely known, interacts only very weakly with other particles, and is expected to move at a speed very close to the speed of light.

The world’s physicists have responded to this news without much enthusiasm.  There have been so many tests of Special Relativity since it was proposed in 1905, that a violation seems unthinkable.  It is incorporated into the calculations that your Satnav does when it plots your route.  Aeroplanes and satellites use it for accurate navigation.  What can have gone wrong ?

Well you can’t blame it on the Italians.  The paper describing the result has over 150 authors, and though Italians and Russians predominate, many other countries round the world are represented, though not in fact the UK.  It’s worth mentioning one item of gossip, which is that several members of the consortium asked to have their names removed from the paper because they were unhappy with the claims.

The experiment works by firing a beam of energetic protons from an accelerator at CERN in Switzerland into a graphite target.  This triggers a beam of neutrinos that are fired 500 miles through the earth’s crust towards Gran Sasso, where the neutrinos are detected.  The distance between the two labs is known to an accuracy of 20cm so this is unlikely to be the problem.  However the timing is being claimed to an accuracy much smaller than length of the neutrino pulse and that is a worry.  For me the killer argument is that neutrinos were detected on earth from Supernova 1987A, a star that exploded in a nearby galaxy 150 thousand light years away.  The neutrinos arrived at almost exactly the same time is the light from the explosion, so the speed at which they travelled to us agreed with the speed of light to an accuracy ten thousand times greater than the deviation being claimed at Gran Sasso.  This experiment is wrong because we already know that neutrinos travel at the speed of light.

What would it mean if the experiment were proved right ?  Well new physics would be needed to understand what’s going on with neutrinos.  Already some have suggested that the neutrinos take a short cut through extra dimensions beyond the three we know and love.  I’d doubt that the machinery of Einstein’s Special Relativity would be abandoned.  And I don’t think your Satnav will need to be recalibrated, E will still equal m c-squared, and don’t count on time-travel to the past suddenly becoming possible.  Watch this space for news of experiments fail to reproduce the Gran Sassos result.

Stars’n Tides now has an email address for you to send comments and queries: starsntides@southwoldorgan.com.

Past Stars’n Tides articles can be found at http://astro.ic.ac.uk/~mrr/starsntides/
