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the x-ray portion of the electromagnetic spectrum. In particular, Sharon explores 
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Sharon Shwartz and his group have made groundbreaking contributions to the field of 
X-ray quantum and nonlinear optics, including: 

1. Describing how to generate polarization-entangled photons at X-ray energies 
through spontaneous parametric down-conversion. 

2. Demonstrating enhanced measurement capabilities using quantum properties of 
X-rays. 

3. Achieving the generation and manipulation of true single X-ray photons, and 
leveraging their quantum correlations for improved detection. 

4. Observing frequency doubling for the first time in the X-ray regime. 
5. Pioneering X-ray ghost imaging using an incoherent laboratory source. 
6. Developing innovative applications of X-ray ghost imaging for chemical element 

mapping and computed tomography (CT) with scattered radiation. 
  
 
 


