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ACTIVITY REPORT 

Sect ion 1. Propagat ion of Atmospherics and VJ~F. ELF Radio Noise 

Atmospherics as a pulse is compl ementary to the c.w.signal radiat

ed from a transmitter for the research on the VLF and ELF radio wave 

propagation. Though it is e x tremely difficult to study the bearing 
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error of the atmospherics received by means of the atmospherics itself, 

there is a way to pursue it by the use of the radio wave for the ma-

rine navigation aid. For instance , for the purpose of examining the 

effect of the refractive index of the atmosphere or that of the ter

rain on the velocity of the surface wave on the Earth, we have been 

studying with par ticular i nterest the irregular data mea sured by the 

DECCA receiver. As to the mode wave propagation, effor ts have been 

made for the development of measuring method of the wave impedance at 

frequencies of 250 Hz(ELF atmospherics) and 10.2 kHz(OMEGA C signal). 

It is imperative to know the daily variation of the conductivity of 

the lower ionosphere for both the study of the location of atmospherics 

and that of LOP of the OMEGA navigation . 

We have continued with the phase- height measurements for VLF radio 

waves of 22.3, 18 . 6, 17.4 and 11.3 kHz. From these data, the corre-

lation between sudden phase anomalies(SPA) and solar X-ray bursts has 

been examined statistical ly, and the expected correlation curve was 
0 

obtained for the deduction of solar X-ray burst intensities at 1-8 A 

wavelength from the phase - height variation . We now can place our 

hope on the ground - based detection of solar X-ray flares by SPA meas

urements. 

The active e x periment for the artifical excitation of plasma waves 

in the ionospheric plasma was carried out by the Japanese sounding 

rocket K-9M-56 on September 18, 1976 at Kagoshima Space Center. 

Artificially-stimulated plasma waves were observed, which are consider

ed to be generated by a non-linear interaction between acoustic mode 

waves and electron beams. 

As one of the IMS project in Antarctica, rocket experiments for the 

wave-phenomena in the antarctic ionosphere planned by our Wave-project 

group will be carried out by the 18th Japanese Antarctic Research Expe-



dition party that departed from Japan, November 1976. 

Theoretical works to investigate non-linear wave-wave and wave

particle interactions in the magnetospheric plasma were made for the 

provision of EXOS-B Japanese satellite experiment which is planned 

for launch i~ 1978. 
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