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An error occurred in the second-order noise mode weight for the time
domain analysis in [1]. In the transition noise expansion of a square
wave recorded pattern at bit spacing B with an average isolated pulse
V (), the noise power may be written in terms of two dominant modes:
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The error was to use, assuming a hyperbolic transition shape
(tanh(22/7a)), the value o3 = 7°a*s./5760W,.. The correct values
for both o7, o3 as derived by the microtrack model of [2] are
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where a is the transition parameter, s. is the cross-track correlation
width, and W, is the read width. This factor of 2 error in o2 led to an
estimate of the transition parameter that was too large by a factor of /2
(and correspondingly an estimate of the cross track correlation width
that was too small by factor of 2). This error also entered the spacing
analysis in [3], because again the transition parameter estimate was too
large.

The error arose from a confusion about the transition noise power
spectrum. From the analysis of [4], the transition noise power spectrum
is given by
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where Vsp( k) is the Fourier transform of the noiseless (or averaged)
isolated pulse V () evaluated at wavenumber k = 27 /A. m(k) is the
Fourier transform of the normalized transition shape, which for a hyper-
bolic transition shape yields k|m(k)|/2 = (x*ka/4)/sinh(n*ka/4).
Note that in comparing (1) with (3) there is an extra factor of 2 in the de-
nominator of the k" term in the spectrum compared to the second-order
term of the noise voltage power.

The factor of 2 discrepancy arises because in the time domain the
goal is to specifically evaluate the weights of the first two modes. With
values of Jf, a§ and a knowledge of W, «a, and s. may be deter-
mined. However, a strict Fourier transform of the noise voltage modes
changes the k* coefficient from simply o3 due to the addition of the
cross product term of the first and third noise modes. The factor in
the denominator of the second-order spectral term varies depending
on the assumption for the transition shape. For an error function tran-
sition shape (erf(x/a+/m)), the factor is unity and the variances are
ol = wa’s.)2W,, 02, = w2a*s./SW,. This analysis applies to
both longitudinal and perpendicular recording.

Other publications on transition noise analysis have occurred where
the above error was not made. In [5] and [6], the spectral technique
(3) was used with the correct expansion, although in [6] the spectral
expansion term was written down incorrectly. The time domain method
was utilized correctly in [7] and [8].
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