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From Dyakonov-Cherenkov radiation to Dyakonov
surface optics

Mikhail Dyakonov'™

Cherenkov radiation by swift charged particles in a On the one hand, this work shows how promising
dielectric medium has been used for a long time as an  Dyakonov surface waves can be for designing high-
effective means for particle detection and measurements of  sensitivity Cherenkov detectors on-chip; on the other
their energy' . Now a team led by Prof. Yu Luo from hand, this work proves that the delocalized nature of
Singapore considers a situation when the particle emits free charged particles can provide an efficient approach
surface electromagnetic waves at the interface between an  to excite Dyakonov surface waves, opening the door to
isotropic and a uniaxial-birefringent medium (Dyakonov transplant useful applications of surface plasmon optics
surface waves®). The resulting Dyakonov-Cherenkov radia-  to Dyakonov surface optics. In particular, Dyakonov
tion is shown to be highly sensitive to both the value and the ~ surface waves can be excited in an all-dielectric plat-
direction of the particle velocity’. In particular, it is shown  form, and hence, they generally have longer propaga-
that close to the Cherenkov threshold, the radiation intensity ~ tion lengths than the well known surface plasmons,
can be several orders of magnitude greater than that in  even at low frequencies. This advantage makes Dyako-
traditional Cherenkov detectors. These new features allow to  nov surface waves an alternative platform for future on-
determine simultaneously the magnitude and direction of chip communications at microwave and millimeter-

particle velocities on a compact platform (Fig. 1). wave frequencies®.
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Fig. 1 Surface Dyakonov-Cherenkov radiation. a Schematics of surface Dyakonov-Cherenkov radiation. A swift charged particle moving in a
structure made of semi-infinite isotropic and birefringent material excites Dyakonov surface waves, leading to surface Dyakonov-Cherenkov radiation.
b Radiation pattern of surface Dyakonov-Cherenkov radiation. (Reproduced with permission from ref. 7 Copyright 2021, Nature Publishing Group.)
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