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Two Examples

Iron Cage for X-Ray Photon

>’Fe nuclei and X-Rays

W.-T. Liao, A. Palffy, C. H. Keitel, Phys. Rev. Lett. 109, 197403 (2012)

Nuclear STIRAP
many species of nucle1r and XFEL

W.-T. Liao, A. Palffy, C. H. Keitel, Phys. Lett. B 705, 134 (2011).
W.-T. Liao, A. Palffy, C. H. Keitel, Phys. Rev. C 87, 054609 (2013).



Iron Cage for X-Ray Photons

W.-T. Liao, A. Pélffy, C. H. Keitel, Phys. Rev. Lett. 109, 197403 (2012)
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Quantum Photonic Circuit
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A. Peruzzo, et. al., Nature Comms. 2, 224 (2011)
Credit: Intel official website




Quantum Photonic Circuit

S

Sounds cool, but how
about Moore’s Law?
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Control of single x-ray photon

Electromagnetic Wave

Degree of freedom:
(1)Polarization

(2)Phase

(3)Amplitude Fropagation
&

(4)Coherent Storage
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Nuclear Forward Scattering
Time Spectrum

Detector

ol

chain of x-ray pulses
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R. Rohlsberger, Book, Springer-Verlag (2004)



Nuclear Forward Scattering
Time Spectrum
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chain of x-ray pulses Single Photon
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Nuclear Forward Scattering

Time Spectrum

After an arbitrary

delay time.
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Time Spectrum with Hyperfine field
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Maxwell-Bloch equations
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Solution

2 Ftl J1: Bessel function of 15t kind
e | I': Spontaneous Decay Rate
- == == O Resonant Thickness
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How to Measure the Phase?
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Nuclear STIRAP

W.-T. Liao, A. Palfty, C. H. Keitel, Phys. Lett. B 705, 134 (2011).
W.-T. Liao, A. Palffy, C. H. Keitel, Phys. Rev. C 87, 054609 (2013).
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STIRAP

stimulated Raman adiabatic passage (STIRAP)
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K. Bergmann, H. Theuer and B. W. Shore, RMP. 70, 1003 (1998). (




55

STIRAP

stimulated Raman adiabatic passage (STIRAP)
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K. Bergmann, H. Theuer and B. W. Shore, RMP. 70, 1003 (1998). (
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STIRAP
stimulated Raman adiabatic passage (STIRAP)
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Photon energy
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§ Fully coherent XFEL:
Photon energy = 12.4 keV
Bandwidth = 10 meV
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W.-T. Liao, A. Pélffy, C. H. Keitel, Phys. Rev. C 87, 054609 (2013).




Summary

1. Iron memory for x-ray photons.

2. mechanics-free method of
changing x-ray phase.

3. NCPT can be observed with
XFEL peak intensity > 10" (W /cm®) .
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