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Cutoff of a spherical or cylindrical
mesoscale particle leads to new
optical resonant effect
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It’s well known that a spherical resonator cannot have an
infinite Q factor due to the violation of the total internal
reflection on a curved surface. Recently, many efforts
have been made to increase the Q-factor of spherical and
dielectric resonators using bound states in continuum.

The research groups of Profs. Igor V. Minin and Oleg V.
Minin from Tomsk Polytechnic University, Dr. Zengbo
Wang from the Bangor University and Prof. Boris S. Luk’
yanchuk from Lomonosov Moscow State University pro-
pose a new method of the electromagnetic field deep sub-
wavelength localization based on truncated mesoscale di-

electric sphere or cylinder.

In this work, a novel resonant phenomenon arising in the
scattered near field of Janus particles, which allows the
near field enhancement of local electric and magnetic
fields, was demonstrated. A truncated sphere or cylinder
was considered as a Janus dielectric wavelength-scaled
(mesoscale) particle. It has been shown that the use of
Janus particles can contribute to an increase in the figure
of merit and an increase in the electric and magnetic field
intensity components near the flat (cutting) surface of the
distant element of the particle. It is shown that essential-
ly subwavelength highly localized regions of the electric
and magnetic fields appear near the flat surface of the
particle. It is a new mechanism of the electromagnetic
field deep subwavelength localization.
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