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ELF/ VLF hiss is a well-known form of electromagnetic emission having constant spectral density in the limited frequency 
band, which produces hissing sound [1]. Basically it is a whistler mode wave that interacts with energetic electrons in the 
magnetosphere. It is known that the result of these interactions is the precipitation of energetic electrons into the atmosphere 
due to pitch angle diffusion. The characteristic features of ELF/ VLF hiss observed at low latitude ground stations Jammu 
(geomag. lat. 220 16′ N, L=1.17) and Varanasi (geomag. lat. 140 55′ N, L=1.07) are reported. It is observed that most of hiss 
events first propagate in ducted mode along higher L-values (L=4-5), after reaching edge of ionosphere excite the earth-
ionosphere waveguide and propagate towards equator to be received at low latitude stations. 

To understand the generation mechanism of ELF/ VLF hiss, incoherent Cerenkov radiated power [2] from the low latitude 
and middle latitude plasmasphere are evaluated. From the plot of the total computed power (spectral density) as a function 
of frequency for various L-values, we observed that the power radiated and the frequency range of maximum power 
radiated both decreases with the increase of L-value. This decrease is caused by the decrease in radiating electron number 
density, plasma frequency and gyrofrequency. The peak spectral density for L = 1.07 and L = 4.0 are 5.53 × 10-21 and 4.79 × 
10-24 Wm-3 Hz-1 at frequencies 700 kHz and 12 kHz, respectively. At lower latitudes, higher frequencies are generated, 
although they will be heavily attenuated while propagating through the ionosphere. For example, at L = 1.07, 500 kHz 
frequency is generated with appreciable power, but VLF waves in this frequency range have never been observed at any low 
latitude ground stations. The VLF waves observed at any low latitude ground stations are mostly below 10 kHz. The 
numerical computation of the attenuation of wave propagating through the ionosphere shows that the minimum attenuation 
is for the waves having frequencies close to 5 kHz, which is in close agreement with the VLF waves observed at low 
latitude station Jammu and Varanasi. The satellite measured spectral density in the frequency range from 1 kHz to 25 kHz 
lies between 5 × 10-12 and 4 × 10-11 Wm-2 Hz-1 [2]. In the same frequency range, the computed power lies in the range 10-15 
and 3 × 10-14 Wm-2 Hz-1. Thus the computed spectral density falls short of satellite observed power. If we take into account 
attenuation of the wave, then the theoretically estimated power will be decreased and the gap between the measured and 
computed spectral densities will be increased. These discussions show that the computed power at low as well as mid 
latitudes falls short of observed power. The discrepancy is more for low latitudes rather than mid latitudes. This is because 
the radiation distance at mid latitude is much larger compared to that of low latitudes. 
 
To explain the deficiency in the experimental and theoretical power, it is suggested that the generated waves of small 
amplitudes interact with the energetic electrons while bouncing back and forth along geomagnetic field lines and are thus, 
amplified. The amplified wave finally may be received at the Earth's surface. The wave temporal growth rate [3] for various 
frequencies and different values of anisotropies are evaluated for L = 1.07, 1.17 and 4. This estimated growth rate is also 
found small to explain the observed wave intensity. Hence, it is suggested that some non-linear mechanism is responsible 
for the generation of ELF/ VLF hiss. 
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