SEIFFT reads a time series of n samples from a file in SEIFE format, transforms it to frequency domain, and writes three output files: the complex Fourier transform, the amplitude spectrum, and the logarithmic power spectrum in decibels. A plot-parameter file is also written for immediate plotting of the logarithmic spectrum. The input file must be specified as a runstring, e.g. ‘SEIFFT test.dat’. Under MS-WINDOWS, use a command window. Source code for the inverse transformation is included but not used in the present version of SEIFFT.

In the complex spectrum, the order of coefficients is: dc (mean of the series), real(1), imag(1), real(2), imag(2) etc. The complex spectrum has the same length as the signal, n coefficients.

The amplitude spectrum and the logarithmic spectrum have int(n/2) coefficients in their natural order: dc, amp(1), amp(2) etc.

Fourier coefficients are normalized to represent monochromatic time-domain amplitudes. A sine or cosine of peak amplitude p in the time series is represented by a Fourier coefficient of magnitude p.

While for routine seismic processing the common power-of-two FFT is normally adequate, the multi-radix FFT is useful for a precise analysis of periodic test signals without a taper.

SEIFFT uses public-domain, multi-radix FFT routines from FFTPACK. I have changed the source code to double precision because the original single-precision version is grossly inaccurate for large prime factors. I have also changed a few lines of non-standard code that were incompatible with my compiler. Another double-precision version, by Hugh C. Pumphrey, is included in the package from netlib.org. 

FFTPACK is a package of Fortran routines for the fast Fourier transform of periodic and other symmetric sequences. It includes complex, real, sine, cosine, and quarter-wave transforms. Reference: P.N. Swarztrauber, Vectorizing the FFTs, in Parallel Computations (G. Rodrigue, ed.), Academic Press, 1982, pp. 51—83. 
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FFTPACK routines fail (at least in my compilation) when the length of the time series has two prime factors greater than 5. One such factor is accepted but the transformation becomes slow and less accurate when the factor is large. Such a situation is however rarely encountered in practice where one can normally choose a round number of samples.

