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Plan for development of HF-VHF band radio observation system at Fukui University of
Technology
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In radio astronomy, the low frequency band under about 100 MHz is less explored than higher frequency bands, therefore
the low frequency astronomy has been paid to attention in some projects such as LOFAR. Additionally, Hokuriku area has bee
famous as a site of occurrence of winter lightning having very wideband characteristic from DC to micro wave band. From these
backgrounds, we are planning a new radio observation system from HF to VHF band at Awara campus in Fukui University of
Technology.

By 2002, a radio observation system which can observe from 20 to 40 MHz radio waves was developed at Awara campu
where three log-periodic antennas were built with the interval of about 100m which enables us to carry out a short baseline
interferometer observation. In our new project, we plan to add a new radio observation system from 50 to about hundreds MH.
to existing observation system. In newly developed system, a crossed log-periodic antenna by using CLP5130-1 (Create Desic
Co. Ltd) is set up on the ground of the height several ten cm and turned right above, then, the receiving antenna is expected
work as a wideband and omnidirectional antenna. The received signals are amplified by a low noise amplifier LA020-0S (R&K)
with the noise figure of 1.4dB, the gain of 40 dB and frequency range of 10 to 500MHz. The amplified signal are added to the
signals from 20-40MHz observation system and fed by a coaxial cable into an observation room where the signal is filtered
amplified and divided into four signals by signal divider RDF510(R&K). The divided each signal is supplied to each observation
system such as short baseline interferometer and wideband spectral meter.

In this plan, a wideband waveform observation system is newly set up in addition to the conventional observation system. Thi
new observation system is realized by using a digital receiver USRP N210 (Ettus Research LLC) with Gnu Radio system whicl
works as a software receiver. A 100Ms/s AD converter with 14bits resolution is onboard the USRP N210, then, a waveform ob-
servation with 50 MHz wideband is expected to become possible. We plan to install three digital receivers in the new observatiol
system, which enables us to carry out a wideband interferometer observation.

The development of new observation system is scheduled to be finished in 2012 and test observations for galaxy backgrour
radiation will be carry out for performance evaluation of observation system. After that, we plan to carry out the observations
for Sun, Jupiter and lightning phenomena. Especially, the data obtained by radio observation for lightning is compared to tha
obtained by a Lower Troposphere Radar newly installed at Awara campus in 2011 and by satellite remote sensing. Moreover,w
will carry out VLBI observation for Jovian decametric radiation or solar radio bursts in the collaboration with Tohoku University
and Kochi National College of Technology. In future, we hope to develop a low cost HF-VHF band receivers based on our
observation system and set up many receivers in Hokuriku area in order to realize a VLBI network with high spatial resolution.
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