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The fastest fluctuations in light are those caused by quantum fluctuations in the number of photons 
arriving to the observer.  Such properties are extensively studied in laboratory physics but quantum 
properties of light can be exploited also for astronomical observations. 
 
The first quantum-optical experiment was “intensity interferometry”, developed by Robert Hanbury 
Brown and colleagues already long ago; its theoretical explanation in terms of the quantum 
coherence of light was later worked out by Roy Glauber, earning him the Nobel prize in 2005. 
 
Here, the second-order (two-photon) coherence of light is deduced from comparing the very rapid 
(nanosecond-scale) fluctuations measured simultaneously in pairs of separate telescopes, observing 
the same star.  The signals are analyzed electronically in software, as there is no optical connection 
between the telescopes.  This makes the method practically insensitive to atmospheric turbulence, 
permitting observations also over very long baselines, combining telescopes that may be separated 
by even a kilometer or more. 
 
From such data, images can be retrieved with sharpness equal to that of a hypothetical perfect giant 
space telescope, with mirror diameter equal to the distance between the telescopes used.  Plans are 
to apply this method using groups of telescopes primarily built for studying Cherenkov light induced 
by gamma rays in the atmosphere.  Since such arrays will span a few kilometers on the ground, they 
will enable astronomical imaging a thousand times sharper than with the Hubble Space Telescope. 
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