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Abstract

The spectral analyses of stationary data for plasma experiments are reviewed for beginners. The
Fast Fourier Transform (FFT), a conventional spectral analysis method for stationary data, has the
advantages of simplicity and fast computing speed, as compared to other spectral analysis methods. Va-
rious window functions reduce the most significant errors of FFT, Gibbs effects, which are caused by
digitization. Some new computational methods of the digital Fourier transform are able to execute fas-
ter than the FFT. The maximum entropy method (MEM) is also introduced and is compared with the

results from the FFT.
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Fig. 1 Waveforms of functions with two sine components,
(a) x(t)=sin(27 x 0.001 X ) + 0.3sin(27 X 0.01 X ¢), (b)
X(t)=sin(27x0.01x t)+sin(27x0.012x¢).
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the DFT.
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Fig. 3 Frequency spectra of sine functions with the rectangular window analyzing length is (a) 10 periods and (b) 9.5 periods.
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Fig. 4 Frequency spectra of a function with three sine components, x{t) = sin(2zx 0.192 x t)+
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sin(2zx 0.197 X )+ 0.002sin(2x

% 0.4% t), using (a) a Hanning window, (b) a Hamming window, (c) a Blackman window, and (d) a Rectangular window.
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Fig. 5 A sample data, electric field fluctuations observed
by a double probe in a high voltage linear plasma
discharge.
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Fig. 6 Frequency spectra of Fig. 5 analyzed by (a) FFT and (b)-(d) MEM. Order of autoregressive model in the MEM is (a)

m=18, (b) m=19, and (c) m=20.
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