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Development of real-time measurement method of velocity distribution function
using velocity-space tomography
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The phase space tomography method proposed in this study utilizes the fact
that the excitation volume of the optical vortex is distributed with a different angle in the
velocity space and is the first velocity distribution function measurement method that does not
require parameter sweeping. Since the configuration of the excitation volume of the optical vortex
depends on the position in the beam cross-section, it is inevitably absorbed non-uniformly when
applied for absorption spectroscopy. It has been reported that defected optical vortex rotates with
propagation, and it is necessary to suppress structural changes due to unnecessary propagation and
accurately observe structural changes due to propagation in plasma. In this study, we clarified the
characteristics of the optical vortex propagating in the plasma, which is the basis of the velocity
space tomography method. We also constructed a measurement system of the optical vortex with a
defective structure by absorption.
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