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Calculation experiment of meteor trajectory by 5-channel radio interferometer and
multiple site observation.
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1. Introduction

Ham-band Radio meteor Observation (HRO) has an advantage of 24-hour continuous data-detection. In Kochi University
of Technology (KUT), a 5cHHRO_IF was developed in 2009 and has been observing the meteor appearance position of every
meteor echo, with operating an automatic meteor observation system that automatically publishes observational results on we
in quasi-realtime (Noguchi, 2009). Meteor parameters acquired by the observation system are: time of detection, elevation ar
azimuth of the echo, and the relative signal strength. In order to develop the next-generation meteor observation system, dete
mination of meteor trajectory is requested. In this study, we will try to calculate meteor trajectory data by a combination of the
5ch HRO_IF and simultaneous multi-site observations.

2. Multi-site HRO for meteor trajectory

Just after illuminating of a meteor in mesosphere and thermosphere, dense meteor plasma can reflect VHF electromagne
waves for a while. The reflecting wave is considered as a circular cone from each reflection point by the Huygen'’s principle.
As aresult, a hyperbola is made as a curve of intersection between the circular cone and the ground plane. When the hyperbc
reached to any observation sites, a meteor echo is observed there. The hyperbola is moving with the motion of the mother m
teor. Therefore, a meteor echo reflected from the same meteor plasma is observed at multiple sites with a certain time differenc
Putting two observation sites on ground, the observed time difference between the two sites is proportional to that of two inde
pendent of reflection points along the meteor trajectory. If 6 observation sites are used within a few tens km range, the metec
trajectory information can be calculated by the precise analysis of the time difference among the 6 sites (Terasawa et al., 2006)

In this study, we suggest a new method of meteor trajectory determination by a forward-scattering radar with triangle-
configuration of 3 sites with a 5cHRO_IF as 1 of 3 sites, where precise coordinate of reflection point can be determined
by monitoring by the 5ctHRO_IF. Therefore, applying of the 5cHRO_IF at a base site, azimuth and distance of meteor plasma
can be calculated. From the observed time difference between the base site and the other 2 observation sites, azimuth and zel
angle of the meteor trajectory can be derived. Finally, the velocity of meteor in 3-D space can be analyzed by least square methc
applying for the trajectory data.

3. Automatic meteor observation system

In a 5chHROLIF, the appearance position of meteor is monitored using interference technique. Time reference is calibrated by
1 PPS signal of a GPS receiver. In calculation of meteor trajectory, we have to identify receiving signals at all sites as the sam
meteor echo. Therefore, we should refer 3 HROFFT (a typical HRO software) spectrograms simultaneously with observatior
dataset from the interferometer and identify the same echo at 3 sites with a temporal resolution of 1 ms. Collecting the all datase
into a PC, the meteor trajectory data will be analyzed by a software. We will develop an automatic observation program using
IDL and webcast the meteor trajectory data with the present data of thEBEhIF.

4. Summary

We verified the method of meteor trajectory calculation from existing dataset with an assumption that 2 separate observatio
sites 30 km to 50 km apart from the interferometer. Now we are checking temporal calibration by GPS receivers and comparing
the experimental data of the 5¢fRO_IF and a 1-channel test antenna. We will verify the threshold of time-difference param-
eters to identify as the same meteor echo and confirm the effectiveness of the system. Observational consequence is compa
with optical observation by high-sensitivity video camera. In this paper, preliminary result of the test observation and meteor
trajectory analysis will be shown.
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