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milli-eV mass scale is interesting in it’s own right

PVLAS reports anomalous polarization results that
can be interpreted as a new axion-like particle. Now,
new data doesn’t reproduce older result.

PVLAS observes polarization
rotation and anomalous
polarization ellipticity generation.

Axion-like particle interpretation

Laser shines into a magnetic field, there is a small probability that some of the photons
can convert into an axion-like particle which is weakly interacting and goes through the
“wall.” On the other side, there again is a small probability for regenerating back into a
photon, which is something that can be detected.

The experiment, BFRT, was performed in the early 1990’s but had regions of minimum
sensitivity right around the milli-eV mass scale due to their particular choice of a magnet.

Like ν oscillations

For the axion-like particle
interpretation, the rotation 
and ellipticity results for both 
532nm and 1064nm have an 
overlapping preferred region 
of interest that is on the edge 
of the exclusion region by 
previous laser experiments.

Comparison with other expt’s

Magnet Test Facility (IB1)

“Leaky Mirror”

We attenuate the Nd:YAG laser down to  single photons 
and measure the exact arrival time and set a 10ns search 
window for our signal. If there were a signal, we’d see it!
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In order to be sensitive to the entire PVLAS region of interest vs mass of the
axion-like particle, we move our “wall” mounted on a movable plunger either in
the center of the magnet or 1m from the end. We insert a ½-wave plate to
rotate the laser polarization to change sensitivity from pseuoscalar to scalar. We
estimate our efficiency at (36 +/- 9)% and use Feldman-Cousins to set limits.
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