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The photon is anticipated to be the fastest information carrier and provides the most efficient 

computing implementation. Forwarding optics and quantum information to the x-ray region has the 
potential of shrinking future photonic devices. In this talk I will discuss about the control of single 
x-ray quanta in nuclear forward scattering [1] (see Fig. 1), which includes coherent storage, phase 
modulation and the production of single photon entanglement states [2, 3] via manipulating single 
nuclear excitation, namely a nuclear polariton. Our schemes may provide a promising application in 
the future for quantum technology on a compact scale of hard x-ray wavelength. 

 

 
Figure 1 (a) The diffraction limit of optical photons will become the bottleneck of downsizing computing elements in 

future photonic devices. (b) Typical NFS setup. The resonant x-ray pulse shines on the nuclear solid state sample 

depicted by the green rectangle. After each pulse, the delayed nuclear response in the forward direction is recorded by 

the detector. Γ is the spontaneous decay rate of nuclear excited states, and the blue thick vertical arrow shows the 

applied hyperfine magnetic field B(t). (c) 57Fe ground and first excited state nuclear hyperfine levels. In this example, 

the Δm = 0 transitions are driven by linearly polarized x-rays. (d) Intensity of the coherently scattered light in the 

forward direction (red solid line) for an incident field driving the Δm = 0 transitions. The hyperfine magnetic field 

depicted by the blue short-dashed line is kept constant during the scattering for this example. (e) single x-ray photon is 

coherently stored by turning off the B field at each time when the NFS intensity is minimal. 
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