
 

Using correlated photons to enhance x-ray
imaging
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Quantum x-ray vision. A new scheme converts a high-energy x-ray photon into
two lower-energy photons that are quantum correlated. Such correlations can be
harnessed to boost the performance of an x-ray imaging setup. Credit: APS/Alan
Stonebraker

A team of researchers at Bar-Ilan University has found a way to use
correlated photons to make sharper X-ray images. In their paper
published in the journal Physical Review Letters, the group describes
their process and suggest ways it could be used in commercial
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applications.

An X-ray machine creates images of bones inside the body by firing X-
rays (high energy photons) at the injured site and using the photons to
create an image on film. Those that pass through appear dark—those
that cannot pass through result in white areas on the film. But such films
are usually hazy because of background radiation. In this new effort, the
researchers have found a way to use correlated photons to improve the
images.

The new method involved firing an X-ray beam at a diamond, forcing
the beam to split into two. Splitting the beam involved splitting each of
the single photons in the beam into two correlated photons in the two
newly created beams. The researchers directed one of the new beams at
a target to be X-rayed—a metal strip with slits. A sensor was placed
behind the target to capture photons, as in normal X-ray machines. The
other beam was aimed directly at a detector. Then, because the pairs of
photons were correlated, the researchers were able to determine which
photons fired at the target were from the original beam as opposed to
background noise. This allowed for using only those photons from the
original beam to make the X-ray image.

The researchers report that images created with their new method had
approximately 1000 times less background noise, making them
significantly sharper. They note that their method currently works only
with extremely strong X-ray beams, and would thus not work for
medical applications. But they also note that their technique could prove
useful for scientists to better understand quantum mechanics. They plan
to continue their work, looking next to determine whether the photons
produced by their technique were entangled.

  More information: S. Sofer et al. Quantum Enhanced X-ray
Detection, Physical Review X (2019). DOI:
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https://phys.org/tags/high+energy+photons/
https://phys.org/tags/background+radiation/
https://phys.org/tags/background+noise/
http://dx.doi.org/10.1103/PhysRevX.9.031033
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