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Ionospheric TEC measurement with S-520-32 sounding rocket and in-house de-
veloped equipment
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This presentation reports the first results from the rocket-to-ground total electron content (TEC) measurement with the
JAXA sounding rocket S-520-32. The rocket will be launched in August or September 2022 from JAXA Uchinoura Space
Center (USC). The rocket consists of a dual-band (150MHz and 400MHz) beacon (DBB) transmitter and antennas that are
developed in-house at Kyoto University. To support the experiment we deploy four DBB receivers in Uchinoura, Tarumizu,
Satsuma-Sendai, and Kirishima.

We measure TEC from the phase variation of two radio signals that propagate from the sounding rocket to the ground. We
have been developing digital beacon receivers for the ground site. But for this experiment, we newly developed a transmitter
and antennas on board the rocket. The transmitter generates 1W at both frequencies based on a unique phase-locked loop
LSI Si5338 that can generate at most four different timing signals that are almost perfectly phase coherent. The antenna is a
compact inverse-L type that is attached to the skin of the rocket, and two sets of antenna elements for I150MHz and 400MHz
signals are arranged in each antenna body. Using four antenna elements we transmit right-handed circular polarized radio
signals to the ground. This development was fully conducted in-house mainly at Kyoto University.

In the presentation, we will show the setup of both the on-rocket transmitter and on-ground receiver. Preliminary results
from the experiment would be included as far as these in-house equipments worked fine during the rocket flight.
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