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Accelerate Development of X-RayQuantum Imaging
by Ray Tracing Monte-Carlo Simulation

Content
Quantum imagingwith entangled X-ray photons (XQI) constitutes a promising route to low dose imagingwith
high resolution capability. Production of entangled X-ray photons have been experimentally demonstrated
by the process of Spontaneous Parametric Down-Conversion (SPDC), albeit a very low conversion rate. With
the introduction of new high average brightness X-ray sources, such as 4th generation synchrotrons and high
repetition rate Free-Electron X-ray Lasers (XFEL), XQI may become feasible. To accelerate the development,
we introduced a simulation technique based on Monte-Carlo ray tracing, specifically designed for quantum
imaging with entangled X-ray photons generated by SPDC.
In this talk we present the techniques we developed for the simulation of XQI with SPDC and image data
analysis for the purpose of optimizing experiments conducted at XFEL and synchrotron facilities. These sim-
ulations can substantially accelerate the advancement of XQI and reduce costs by saving valuable beam time.
We also present simulation results that prove the superior image quality of quantum over classical imaging –
TheQuantum Advantage –using realistic experimental conditions available at high repetition rate XFELs.
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