2013 2014

Optical measurement of temperature distributions around a small magnetic sphere
under high-frequency magnetic field

Kakuta, Naoto
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An optical measurement method was developed by combining the near-infrared
temperature imaging technique with inverse Abel transform technique in order to show the temperature
images of water around a small magnetic sphere heated by high-frequency magnetic field. This method is
based on the temperature dependence of the absorbance of water at a certain wavelength, and needs no
phosphor. Radial distributions of temperature around the sphere can be measured, which has never been
achieved by any other method. The temperature images obtained for 1 mm and 2 mm diameter spheres
indicated quantitatively that temperature differences were caused by differences in the diameter, heating
power (coil current), and distance between the sphere and coil. The temperature resolution was 0.5 K at
most and the spatial resolution was 50 y m. Furthermore, the heat generation rates of the sphere were
predicted from the temperature distributions.
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