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Subject: Spectral error estimate in the case of spectral exclusion

In memo #45 | described a method of removing CW RFI by applying a weighted maximum

likelihood smoothing in which the spectral channels with RFI receive zero weight. Following
the notation of memo 45 the Fourier components of the smoothed spectrum are given by
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and the expected error in the Fourier coefficients is given by the covariance
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the spectrum of the estimated error is given by the diagonal elements of the transformed
covariance matrix

ol =(A(8-s)(5-3)" A¥)

:(A(AHWA)_l AH) o2
ii
where o, =(bT)”

b = original spectral resolution = 244 Hz
T = integration time



Where there are many adjacent points in the original spectrum for which there is RFI so that their
weight is zero there will be an increase in the spectrum of the error in the smoothed spectrum. In
fact if there are regions of the downweighted spectrum which span the resolution of the
smoothing the estimated error will become large or infinite in these regions. In practice, when
computing the expected error, it is advisable to first test the matrix inversion (or equivalently the
rank of the matrix) to make sure the matrix is not singular.

When spectral RFI exclusion is applied each day and then the smoothed spectra are averaged,
following Doppler steering, for many days the error spectrum from the transformed covariance
matrix can also be averaged after appropriate weighting to provide information on the uniformity
of the errors in the average spectrum as a functions of VLSR. The error spectra for the
individual days can also be used to filter out any case where there are large peaks in the error
spectrum.



