Relation between Material Emission, Mass Loss Rate and their

Thermophysical Properties to Support Artificial Meteor Design
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Abstract
The plasma wind tunnel facility at JAXA-ISAS was operated at heating conditions close to those encountered by an artificial
meteor during its entry into Earth’s atmosphere. Various materials were tested, and their spectral and total calibrated brightness
were measured in the visible range. It was observed that the brightness was dominated by black-body radiation. Subsequently,
the material ablation was characterized by inferring the mass loss rate from camera images. This paper discusses the correlation
between the measured emission and the thermophysical properties such as temperature at melting point, diffusivity. The present

research suggests materials suitable for artificial shooting stars. The measured data will further used to strengthen the modeling

of oxidation and ablation processes to support the design of the artificial shooting star.
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