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Optical Vortex (OV) has been interested in a wide range of wavelength and interaction with
various materials in particular in the context of the interaction of the topological charge of
photon and material. Magnetized plasma is one of these materials. The dispersion properties
and the propagation and absorption of the OV is not well investigated so far. The optical
vortex in the vacuum is well expressed by the para-axial approximation of the wave equation
as Laguerre-Gauss beam. A theory of quasi-geometrical optics [1] is developed introducing
the complex eikonal with an azimuthal mode number (topological charge). This theory
predicts a strange property of the propagation, that seems OV-O mode injected from low field
side is transformed to the OV-X and might further excite electron OV-Bernstein mode. In
order to check this property, high power OV injection systems using spiral mirror plate [2] are
installed on LHD and Heliotron-J and preliminary experiment were performed in Heliotron-J.
Another experimental plan is to investigate a basic property of the OV propagation in
HYPER-I device. In parallel, numerical code to describe OV propagation / scattering
absorption in an inhomogeneous magnetized plasma is underdevelopment extending the
quasi-optical code. This OV propagation /scattering /absorption might open a new feature to
plasma diagnostics such as electron cyclotron emission, (collective) Thomson scattering. The
experimental /numerical trials to investigate OV heating/propagation in the magnetized
plasma and applications to the heating/diagnostics are discussed.
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