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Observation of solar cycles using radio wavelength and its evaluation
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Long-term monitoring observation of the Sun provides the basic data for investigating the variation of the solar activity. The
solar radio emission in the micrometer range is thought to be generated between the upper chromosphere and the corona. Her
the total flux of the solar radio emission in this wavelength range has been widely used as an indicator of the solar activity.
Especially, a F10.7 index, which is a total radio flux of the Sun at 2.8 GHz (wavelength is 10.7cm), have been widely used
in the solar and geophysical studies. In Japan, the F10.7 index has been observed by National Institute of Information an
Communications Technology (NICT) in Hiraiso. In addition, the Nobeyama Radio Polarimeters (NoRP) have been continuously
observed the total solar flux at 1.0, 2.0, 3.75, and 9.4 GHz for more than 60 years. The continuous observation of them will be
useful data to study the variation of the solar activity that has about 11 years cycle and its influence to the upper atmosphere «
the Earth. The total solar flux monitors are usually optimized to the solar observation. Hence, it is difficult to calibrate the system
by using the radio standard sources. On the other hand, the solar cycle studies require the highly accurate continuous observat
up to 0.1 to 1 %. In this study, we developed standard horn antennas and evaluated the accuracies of the solar radio total fl
monitors.

We fabricated a standard pyramidal horn that observes at 3, 9, and 17 GHz bands. This horn antenna can switch the observati
band by changing the cartridge type coaxial waveguide adapters. The developed horn antenna was calibrated in the large-sc
anechoic chamber of NICT. This anechoic chamber is a fully anechoic room (FAR) and its room size is 23.4m and 11.9m. This
large-scale chamber enables us to approximate the experimental condition as a far-field. We calibrated the horn antennas usi
the well calibrated standard antenna. We also examined the so-called three antenna method that uses three different antenr
Our experimental results indicate that the actual gains of the developed antenna are within 0.5 dB from the designed value. The
we examined the accuracy of the total flux of the NoRP at 3.75 and 9.4 GHz using the horn antenna. For further study, we will
develop more horn antennas that can observe the lower frequency range and extend the calibration frequency band.
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