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Development of three-dimensional measurement method of velocity distribution
function by using ghost imaging absorption spectroscopy
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Absorption sgectroscopy has the disadvantage of only obtaining information
about the absorber integrated over the light propagation path. In this study, we focus on the fact
that ghost imaging relies on the correlation between structured light and absorbed light intensity.
Our aim is to develop a novel absorption spectroscopy method with three-dimensional spatial
resolution by localizing the correlation on the imaging plane of structured light and applying it to
the measurement of recombining plasma. We developed a ghost-imaging absorption spectroscopy system
equipped with an imaging system. In a proof-of-principle experiment using a test target, we
demonstrated that this system has resolution in the line-of-sight direction, despite being an
absorption spectroscopy method. Additionally, we applied it to a high-density helicon wave plasma
experimental device and performed ghost-imaging absorption spectroscopy measurements of metastable
helium atoms.
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