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Schumann resonances

[Schumann, W.O., Über die strahlungslosen Eigenschwingungen einer leitenden Kugel, die von einer Luftschicht

und einer Ionosphärenhülle umgeben ist, Z. Naturforsch. 7a, 149, (1952)]

Original sketch by Schumann for the illustration of the waveguide which is
formed by the highly conducting earth and the highly conducting ionosphere, r
signifies the Earth radius, and R the ionosphere radius, R − r ≈ 80km. The
obtained resonant frequencies were fn = 6.0

√
n(n = 1) [Hz], which yields

f1 = 8.46 Hz, f2 = 17.70 Hz, f3 = 20.78 Hz.

2 / 7



Schumann
Resonan-
ces, Space
Weather,
Cosmic
Rays

Zimborás
Zoltán

Measured Schumann Resonances

[K. Schlegel, K. Füllekrug, 50 years of Schumann resonance. Phys. Unserer Zeit 33(6):256-264 (2002)]

The experimentally observed frequencies (f1 = 7.8 Hz, f2 = 14.3 Hz, f3 = 20.8
Hz) are close (but not equal) to Schumann’s values (f1 = 8.46 Hz, f2 = 17.70
Hz, f3 = 20.78 Hz). And they slightly change with time (!).
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The importance of Schumann resonances

Schumann resonances are the principal background in the extremely low
frequency (ELF) region of the electromagnetic spectrum from 3 Hz through
60 Hz.
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Schumann resonances and Gravitational waves
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Schumann resonances and weather

The amplitude of the first Schumann resonance and relative change in the
tropical surface temperature (thick line). From Williams, E.R., The Schumann
resonance: A global tropical thermometer, Science 256, 1184, (1992)
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Schumann resonances and space weather

Conductivity of the ionospheric D-layer under normal conditions and after a
solar flare. The raised conductivity changes not only the electric properties of
the earth-ionosphere waveguide and thereby the Schumann resonance
parameters, the upper boundary of the waveguide is also shifted downwards
substantially by such events. From Schlegel, K. und M. Füllekrug, Schumann
resonance parameter changes during high?energy particle precipitation, J.
Geophys. Res. 104, 10111, (1999).
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