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Time runs not uniformly in curved space-times

K. Schwarzschild, Pr. Akad. d. Wiss. 3.2.1916, 189, (1916)



  

Probing time evolution
with superradiant excitation

M. Scully et al. , Phys. Rev. Lett. 96, 010501 (2006)



  

Time gradient induces tilt of
X-ray excitation phase fronts

Liao, Ahrens, Nature Photonics 9, 169 (2015)



  

Earth gravity defects X-ray superradiance



  

Centripetal motion defects X-ray superradiance



  

Defection angles in experiment

●                        routinely used in experiment (see nuclear lighthouse efect)

●            defects                             minimal target size: 

R. Röhlsberger et al. , Phys. Rev. Lett. 84, 1007 (2000)



  

Our model

Wavefunction:

Hamiltonian:

Defecting phase: Schrödinger equation:

Liao, Ahrens, Nature Photonics 9, 169 (2015)



  

Comparison with dropping objects

Defection of X-ray superradiance:

→ acceleration as for
     massive particles in Newtonian gravity 

Liao, Ahrens, Nature Photonics 9, 169 (2015)



  

Conclusions & Outlook

Liao, Ahrens, Nature Photonics 9, 169 (2015)

● quantum phase ‘drops’ like massive objects

● analog for centrifugal acceleration in special 
relativity

● possible experiment with              nucleus

● comparison with freely propagating light ?

● possible probe of on subatomic scales?
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