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Most large scale commercial x-ray imaging detectors are an indirect integrating detector with a scintillator that
is used to convert an x-ray photon to many visible light photons that are then detected using a photo diode. It
works well for current gray scale imaging, but there are alternative methods that provide greater insight into
the photon characteristics that make up that image. There is another class of detectors that directly convert an
x-ray photon to hole-electron pairs that are then swept to electrodes, counted and analyzed to much better
characterize the x-ray photon that was detected. ANSeeN’s direct conversion technology does this by using a
PIN diode CdTe structure that controls leakage currents under a wide temperature range and can deliver up to
100 times the count rate over conventional CdTe direct conversion devices. Photon counting detectors are the
next generation of x-ray detectors. They offer the ability to bin each photon that is detected by spatial position
as well as energy. Additionally, since each image is counted, the electronic noise of the system should be zero
and the noise will be dominated by Poison statistics and is determined by the number of photons that make up
the image. ANSeeN’s advantage is its capability to image at a hight count rate and therefor more x-ray flux in
a given image for the same exposure time. Applications that are going to be leverage this technology are in
medical, nondestructive evaluation and security applications where material decomposition will continue to
evolve as a needed application. Medical application will allow a much better discrimination of soft tissue,
bone, iodine contrast and implants. For security applications, photon counting can play a role in material
decomposition for the detection of explosives. As additive manufacturing continues to grow, the ability to
validate the printed component to assure compliance to print in both size and material composition will drive
further adoption of photon counting technology as now images will be seen and analyzed based on the ‘color’
or spectrum of the image. X-ray systems will continue to evolve from today, where x-ray photons are detected,
to the future, where every x-ray photon is counted and its energy as well as spatial position recorded for in-
depth insight into the characteristics of what is imaged.
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