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Light is a primary tool for the investigation and control of matter. Modern x-ray light sources promise
access to structure and dynamics in largely unexplored regions of the electromagnetic spectrum, with
applications  across  all  the  natural  sciences.  But  despite  recent  progress,  it  remains  a  challenge  in
particular at hard x-ray energies to exploit quantum optical ideas based on coherence and interference,
which have proven indispensable in light–matter interactions at lower frequencies. 

In  this  talk,  I  will  discuss  the  control  of
spectroscopic line shapes at hard x-ray energies.
This is achieved by implementing tunable Fano
interference [1] between a spectrally broad cavity
response  [2]  and a  narrow bound state  nuclear
resonance. This allows us to continuously adjust
between  Lorentz-  and  Fano-profiles.  Excellent
agreement between the recorded asymmetric line
shapes and our theoretical model ([3], see figure)
enables  us  to  accurately  extract  spectroscopic
signatures. We exploit this to solve the puzzle of
a  recently  observed  anomalously  high
cooperative Lamb shift in x-ray cavities [4]. Our
results  advance  spectroscopy  and  precision
metrology in the hard x-ray domain, and provide
access  to  a  multitude  of  applications  linked  to
Fano interference [5].
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