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Design of antenna system for rocket GNSS-TEC observation
#Makoto Okumura?, Yuki Ashihara?
UNITNC,?Elec. Eng., NIT Nara

Earth's upper atmosphere is ionized due to X-rays and ultraviolet rays contained in sunlight and it forms cold plasma
region which is called ionosphere. Ionospheric disturbances causes satellite-based communication failure and
positioning error of GNSS. Spatial structure observation of ionospheric electron density is indispensable for elucidating
the generation process.

In ionospheric observations, lonosonde, GNSS-TEC, and other remote sensing methods are generally used. Ionosonde
can observe altitudes below the electron density peak in the F region, and GNSS-TEC can observe the total electron
content on the propagation path between satellite to receiver. However, these do not obtain the spatial structure of the
ionosphere.

At present, we proposed rocket GNSS-TEC tomography method as a new approach to the ionospheric observation. To
evaluate this method, S-520-32 sounding rocket is equipped with a GNSS-TEC receiver and fly over the boundary
between the E and F regions of the ionosphere. Then we can obtain TEC data separated in F region and E region.
S-520 sounding rocket spins at a rotation speed of approximately 1 to 2 Hz to maintain the flight attitude. Generally,
since the antenna has directivity, it is difficult to cover all directions with a single antenna while the rocket body spins.
Therefore, this antenna system prevents the signal lock-off by a way of combining RF signals using multiple antennas.
In this research, we made a ground-based experimental rocket model so that it would not be affected by ground reflected
waves. This presentation shows GNSS-TEC observation results when the number of antennas is 4 or more.
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