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The Growth Model of Atmospheric Contamination Film on a Chromium Surface as Revealed
by Contact Angle and Mass-Spectroscopic Study of Photochemical Cleaning Processes
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Photochemical cleaning processes of atmospherically contaminated chromium surfaces have been examined by con-
tact angles of water and by time-of-flight secondary ion mass spectroscopy. Exposure of the contaminated surfaces,
where contact angles are uniform, to vacuum-ultraviolet radiation results in characteristic distribution of contact angles
before all the portions of the plate surface become hydrophilic. The unclean region which has larger contact angle as
compared to the averaged value on the plate shows larger intensity of carbon-containing fragments in the spectrum. In
order to explain the apparent discrepancy in these results, a model is proposed in which aternate lateral and normal

growth of atmospheric clusters occurs on the chromium surface.
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Fig.1 Contact angles distribution in a plate surface. Each square corresponds to a650x 830 mm? substrate. Shown in
the upper left-hand corner of the figure is the exposure time (in second) to vacuum-ultraviolet radiation. Fig-
ures in bold type refer to contact angles fairly larger than average in each plate. Circled figures in top three
squares indicate the regions for which the amount of contaminant was examined by SIMS.
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Fig. 2 Time-of-flight secondary ion mass spectrum from a
chromium surface with adsorbed atmospheric con-
taminant.
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Fig. 3 Secondary ion intensity dependence of initial and midway contact angles (upper) and exposure
time required for surface cleaning (lower) for three runs.
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Fig. 4 Proposed schematic model illustrating alternate lateral

and norma growth of atmospheric clusters (a), fol-
lowed by photochemical removal of one layer of con-
taminant (b). Figures refer to surface coverage of a
substrate by atmospheric clusters. For convenience,
clusters are separated to layers by broken lines.
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Fig.5 The increase of contact angles with increasing
amounts of contaminant caused by standing in air.
Broken line follows the current model and solid line
follows the model illustrated in Fig. 4.
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