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Technical surfaces are composed of numbers of protrusions and grooves microscopically, however the appearances
of the surfaces seem smooth. Surface roughness may be characterized by their intervals, periodicity, gradients and so
on. We measured topographs of Fe-42 Ni alloys by atomic force microscopy. Surface roughness was evaluated in terms
of power spectral density (PSD) which provides information on periodicity, and of slope histogram. It is found that a
gradient of PSD is proportional to 1/f7, and the slope histogram is well fitted with the Gaussian distribution. The data of
PSD show that the surface is naturally random with a strong correlation between neighborhood. It is found that our find-

ings are explained by a simulated surface based on a random walk.
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Fig. 1

Three-dimensional representaion of a topographic AFM image (3 um*3 um) obtained

from the Fe-42 Ni alloy. The vertical axis is presented by 40 nm full scale. The scanning

speed per line is 0.4 Hz,
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Fig.2 Power spectral density as a function of the spatial fre-
quency. A gradient of the PSD is proportional to 1/f2,
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Fig.3 Slope histogram. A curve shows the Gaussian distri-
bution fitted with the histogram. A peak position is
not iccated at zero as a results of a slight gradient of
the whole area.
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Fig. 4 A topograph calculated using the equation-2. It is calculated over 256 X
128 pixels, and the random function is defined to arbitrary integers from
=200 to-+-200.
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Fig. 5§ A cross section along the scanning direction (x-
direction) at a central area {y =64},
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Fig. 6 Power spectral density for the calculated topograph
(Fig. 4). It is found that a gradient of PSD is propor-
ticnal to 1/f%
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Fig.7 Slope histogram for the calculated topograph {Fig, 4).
1t is well fitted the Gaussian distributicn, and a carve
shows a result of fitting,
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