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Frequency spectra derived from discharge currents observed by Norinder et 
al and the frequency spectra of some typical received waveforms of atmospherics 
were reported in a previous paper.<'> Recently our technique of waveform observa­
tion has become perfect by the use of the supersonic delay line with 250 micro­
seconds delay time. <z> Employing the typical perfect waveforms observed in Scp. 
1958, the author tried to deduce the relation between the characteristic of 
frequency s pectrum and the distance of propagation of the atmospherics. 

Fig. 1 shows the s mooth daytime type waveforms (sweep 0. 9 mili seconds) , 
and their sferics are nearly at ranges of mentioned distances. As will be seen from 
these figures, waveforms from distant sources are of longer duration than those 
of close origins or the number of oscillations increases with increasing distance of 
origin. This tendency quite well agrees with the results reported by Pierce et 
a l. <3> In the case of frequency spectrum derived from each waveform, both 
amplitude-and phase- frequency spectra are shown under the corresponding wave­
form photographs. The relation between the frequency of maximum component in 
the amplitude- frequency spectrum and the propagation distance from origin seems 
to be rather complicated than that reported by Chapman. <' > Although the change 
of amplitude- frequency spectrum at origin is monotonous to frequency, that of 
received atmospherics can be considered to show rather a complicated feature, 
since the amplitude-frequency spectrum may be responsible for contributions of 
many higher order- mode responses. There is another matter to be noted. As is 
shown in Fig. 2, the phase-frequency spectrum represents rather clearly the 
effect of propagation distance. Because of the small change of phase- frequency 
spectrum against frequency at origin, it would appear that the phase-frequency 
spectrum of the received waveform depends mainly on the propagation phase shift. 
Therefore, it is suggested that the feature of the phase- frequency spectrum may 
be useful to estimate the propagation distance. 

Next, the regular peak- type and quasi- sinusoidal- type waveforms ( sweep 1. 9 
mili- seconds) observed at night, together with frequeucy spectra, are shown in 
Fig. 2 Regular peaked- type waveforms shown in (A) , (B) , (C) , (D) and ( E ) are 
originated at a distance of 1000 km- 1500 km. Each of these amplitude-frequency 
spectra have many peaks and the fact that the minimum amplitude at about 2 kc/s 
is striking. For quasi- sinusoidal- type waveforms shown in Figs. 2 ( F ), (G), (H) 
and (I) , the amplitude-frepuency spectra of these waveforms show the majority 
of energy concentrated, roughly speaking, to one peak a t about 6 kc/ s, and 
phase frepuency spectra show comparatively similar characteristics to the smooth 
daytime type waveforms. 

Finally, the author wishes to express his gratitudes to Prof. Kimpara, 
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Director of our Research Institute, for his constant guidance and advice, and he 
is indebted to the members of atmospherics research section for their technical 
assistance and preparation of this report. 
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