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Local THz photons for coherent light-matter interaction

Condensed matter systems are the center of many game-changing technologies: superconductivity for
example has allowed quantum-limited amplifiers for more sensitive detection schemes, and ferromag-
netic material holds the promise for energy-efficient computation with the development of spintronics.
The detection of these collective states requires energies in the meV range which corresponds to THz
frequencies. Unfortunately, at such high frequencies, dielectric and metallic losses will attenuate the in-
formation conveyed by an electromagnetic signal.

In the infrared spectrum, scanning near-field microscopy has demonstrated that it was possible to
exploit the confinement of the electric field to enhance the response of materials below the diffraction
limit. At THz frequencies, recent development in the time domain spectroscopy techniques [1]] suggests
the possibility of addressing single lumped resonators [2]. Combining the near-field capabilities of op-
tical tools and the recent advances in circuit-quantum electrodynamics, we propose to probe coherent
excitations in condensed matter systems.
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