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[Editor's Note: This post is by Dr. Terry Wykoff who is a senior science
writer and an editor of Wired Science. You can follow him on Twitter

@wykoffit.] The news of a theoretical maximum bound on the velocity
of light in vacuum was first published on October 2 in Nature by D.

Tryfon and R. H. Cole (from U. of Florida). These authors specialize in
slow-light effects in quantum dots and other nanoscale systems. While
observing scattering of light in the vicinity of the speed of light, they
discovered that, under ideal conditions, the real part of the refractive

index of a medium is bounded above by the speed of light. Fast-
forward to early March. It turns out that this bound has been observed

directly and observed is true in lab experiments: “The universally
agreed-upon limit on the speed of light, the theory that has been
verified repeatedly in the lab, may be wrong.” (From Nature). This

results from an experimental measurement of the refractive index of
water near the speed of light. Now, in what surely has to be a quick-

thinking move by Thomas Young, Bruce Rosenblum, and Nick H.
Markheyer, the authors of this paper go in the other direction. They

write: “The consensus belief in the physics community that the speed
of light in free space is a fundamental physical constant has been

challenged by measurements of the refractive index of water near the
speed of light. These novel results may indicate that the upper bound
on the speed of light in free space is not an absolute limit, but is really

a bound on the group velocity of light.” You might expect Thomas
Young to be delighted by this development. He was the first to

demonstrate that light can become a wave in 1807 and that light is a
wave. So, the question has not been settled, but this clearly challenges

the hypothesis that the speed of light is a universal constant with
universal validity. Update July 6, 2015: I received an email from Dr.

Mark Heil, a former SBI Research Postdoctoral Fellow and a student of
Young's at the University of British Columbia, who was involved in the
experiments, confirming that the results are important and consistent
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with the ideas discussed in the paper. According to Dr. Heil, the results
challenge the idea that the upper bound on the speed of light is a

"universal constant.” In his email, Dr. Heil explains why this
interpretation is not satisfactory: “It is one thing to say that a current

experiment has shown that a superluminal effect may be possible, but
it's an entirely different thing to say that it is impossible for such an

effect to occur. We know that it is possible (in fact it has been
experimentally shown) and our measurements strongly suggest that
such an effect may actually be occurring. It is only a matter of time, I

believe, before these effects are experimentally observed.” If you are a
young scientist starting out in the field of optics, this paper should be a

must read.
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