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Study on the Effects of Directional Ion Cleaning on the Characteristics
of Substrate Surface
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Abstract To improve the laser induced damage thresholds of high power laser films, the effects of directional ion
cleaning on the characteristics of substrate surface were investigated. Using End-Hall ion source, K9 glass
substrates were cleaned under different cleaning parameters. The re-contaminated phenomenon and ion cleaning
effect were verified by optical microscope. The contact angles of substrates before and after ion cleaning were
measured using a contact angle analyzer. Atomic force microscopy (AFM) and profile meter were used to measure
the substrate pattern and roughness before and after ion cleaning with different parameters, respectively. After ion
cleaning, the mechanisms of substrate surface characteristics modification e. g. cleanness, surface energy, contact
angle, surface roughness and surface topography were analysed. The investigation shows that directional ion
cleaning can remove the re-contaminated impurity, increase the surface energy, control the roughness and pattern of
surface, and it is an efficient substrate surface processing method to improve the characteristics of substrate.
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Table 1 Substrate surface roughness with different ion cleaning parameters

Substrate Ion current Roughness before Cleaning Roughness after Modified
density /(pA/cm?) ion cleaning /nm time /min ion cleaning /nm amount /nm
A 100 1.131 5 1. 0895 —0. 0415
B 160 1.071 5] 1.432 0. 361
C 160 1.091 10 1.019 —0.072
D 160 1.019 5 0.992 —0.027
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