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VLBI observation of Jovian S-burst using waveform receiver
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Jovian decametric (DAM) radio emissions has been observed using interferometers at Tohoku University since 1980s. How
ever, interferometers consisting of conventional analog receivers could not neglect errors attributable to the accuracy of circuit
and temperature, in addition to those caused by the terrestrial ionospheric effect. To reduce the effect of such errors, dual fre
guency interferometers were developed, and Jovian DAM emissions were observed by employing the litate-Yoneyama baselir
in 2002. The bandwidth of the receivers was 10 kHz, the center frequencies were 24.2 and 24.6 MHz, and the baseline length w.
115 km. The system resolution was 20 arcsec (equivalent to the radius of Jupiter) in a north-south direction. The total electrol
content (TEC) variation was confirmed to be merely 0.1 TEC unit (TECU) in a 12-min observation period. The Jovian DAM
emission source position was observed to move; however, errors that might be attributable to the receivers themselves could n
be neglected. We developed an interferometer consisting of waveform receivers (WFRs). A WFR consists of an analog-digita
converter (Analog Devices, AD9245), a digital down-converter (Intersil, ISL5416; Texas Instruments, AFEDRI8201 with built-
in ADC), and a digital input/output board (Interface, LPC292144). The sample rates of these WFRs were 4 mega-sample pe
second (MSPS) and 1 MSPS, and the WFRs comprise only digital devices, and therefore, effects related to the circuits and ten
perature can theoretically be neglected. We observed Jovian DAM emissions using the interferometer developed by us in Augu
and September 2008, by employing the litate-Yoneyama baseline. The WFR was connected to a right-hand polarization chann
at litate observatory, and to a linear polarization channel at Yoneyama observatory. We successfully detected Jovian DAM emis
sions on August 15, 2008, and September 16, 2008, using the interferometer. The cross-correlation analysis of a single S-but
emission showed split peaks that were separated by approximately 10 us, although we restricted the analyzed bandwidth to 2|
kHz to reject interferences. We are currently re-analyzing the band-pass characteristics of these WFRs.
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