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Introduction 

The report presents the results of the study of previously unknown 

ULF (Ultra-Low Frequency) bursts in the frequency range of 0.5 –

2.5 Hz (range of Pc1 geomagnetic pulsations), showing simultaneous 

increase (~0.01 Hz/min) and decrease (~0.01 Hz/min) in frequency 

from the initial mean frequency, named due to their external 

similarity to chevrons on officer uniforms of the Pc1 type. These 

bursts were observed during strong short-term (~1 hour) substorms 

with a large gradient of ionospheric currents (dH/dt ~ 1 – 1.3 nT/s).
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To estimate signal polarization, initial data are

presented in the form of complex numbers, where one

component represents a real part, and another

component represents an imaginary part of horizontal

transverse electromagnetic oscillations [13].

𝑠 𝑡 = 𝑥 𝑡 + 𝑗𝑦(𝑡)

For any angular frequency  one gets two complex

Fourier coefficients, one for the negative frequency 𝜔 −

and the other for positive frequency 𝜔 + . It is

convenient to present the coefficients in polar

coordinates. Parameters of the original signal

polarization are set by Fourier transforms 𝑆(𝜔+) and

𝑆(𝜔−).

𝑆 𝜔 − = 𝑟− exp 𝑖𝜃 ;

𝑆 𝜔 + = 𝑟+ exp 𝑖𝜃

The ellipticity, sense of rotation, and orientation of major

axis of the polarization ellipse are easily represented as

a function of frequency.

Ellipticity  equals: 𝜀 = (𝑟+ − 𝑟−)/(𝑟+ + 𝑟−).

Sense of rotation: 𝐾 = 𝑠𝑖𝑔𝑛(𝑟+ + 𝑟−), where negative

value means right-handed rotation.

The major half axis: 𝐴 = (𝑟+ − 𝑟−).

Total power: 𝑃 = 2𝑟+
2 + 2𝑟−

2.
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Спасибо Вам за ваше внимание!

Thank you for your attention!

Анхаарал тавьсан Та бугдэд талархая!


