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Confirmation of Newly Discovered Double Doppler Shift Phenomena of L-band
Telemetry Radio Waves due to Continuous Observations
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1. Introduction

The discovery of the double Doppler phenomena for the telemetry signals at L-band of Noaa satellite has been reported (Oy
and Okuno,at JGU, in the spring 2008 meeting : the first report) relating to telemetry signals observations at Awara spact
communication center of Fukui University of Technology. The double Doppler phenomena consist of two kinds of Doppler shift
frequencies; one is the component called main Doppler shift (MDPS) which coincides with the predicted Doppler shift frequency
and the other is subsidiary Doppler shift frequency (SDPS) which deviates from MDPS with deviation frequency gap depending
on the observation directions of satellites.

2. Maser Phenomena under the Zeeman Effects—A short review

The occurrence probability of the double Doppler phenomena is about 10% and the phenomena are investigated not to k
caused by technical or artificial causes. It is also clarified that the mechanism is neither related to the instrumentation nor relate
to the reflection from any obstacle on the ground. The ionospheric plasma effect on the double Doppler phenomena is also ce
not be considered because of the frequency range of Noaa satellite such as 1698MHz and 1707MHz. Then the mechanism of t
maser phenomena associated with Zeeman Effect has been proposed as origin of the double Doppler phenomena. In the cas
the Noaa 12 and 18 satellites whose telemetry wave frequency is 1698MHz, the resonance line frequency 1699.1882MHz of N(
neutral particles is able to match to the maser effect in the region between 130km to 280km in the lower to middle thermospher
when there exists Zeeman effects due to the geomagnetic fields whose intensity varies with height. The same mechanism c
be considered for the cases of Noaa 14 and 17 satellites whose telemetry radio wave frequency is 1707MHz. In these case
the resonance line frequency 1709.2877MHz gON\heutral particles becomes origin of maser phenomena also associated with
Zeeman effects.

3. Possibility of Wind Shear Effects

In the first report it has also been stated that the two different winds at different height in the NO atmosphere is essentia
to experience different Doppler shifts of radio wave frequency at the satellite to interpret the observed frequency gap betwee
MDPS and SDPS frequencies; the maximum gap frequencies are in the range from 20kHz to 80kHz depending on the observatic
cases. Through present work, it has also been confirmed that the wind shears hypothesis is essential to interpret the frequer
gaps of the double Doppler phenomena; it is then confirmed that the wind shears are dominated in the north-south, or vice vers
directions and also dominated in the horizontal direction, with the shear velocities ranging from 250m/sec to 2km/sec.

4. Relation to F Layer Irregularity and Enhanced Es Layer

The occurrence of the double Doppler phenomena has been investigated with relatiolayerFrregularity appeared in
the ionogram and enhancement of Es layer. The results show that with a few exception the occurrence of the double Dopple
phenomena are associated with enhancement of Es layer with foEs higher than 5MHz. frequently the occurrence of the doub
Doppler phenomena are associated with occurrence of F1 layer irregularities . It is suggested that the wind shear in the regic
in upper E and lower F regions of thermosphere is well correlated to the possible wind shears in the low thermosphere which i
related to the formation of the sporadic E layer.
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