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Study on Improving Damage Threshold of Dielectric Films
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Abstract K9 glass substrates were cleaned by using a new cleaning technology, and some single-layer and multi-
layer coatings were prepared with the various oxide materials and different film thickness by the electron-beam
evaporation technique. Comparison between the new cleaning technology and the ordinary cleaning was made in the
experiments, and it were found that the new cleaning technology improved the surface roughness and the damage
threshold of the new cleaning procedure showed twice as large as that of the ordinary cleaning procedure. Two

methods of plasma spark and micrograph were used to detect the laser damage. Laser damage thresholds were

obtained by using 1-on-1 test and R-on-1 test.
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Table 1 Comparison of roughness before and after different cleaning technology(unit: nm)

Roughness

Run Mean-values before cleaning Mean-values after cleaning

R, R, R, " R, R, R, R.
1% 2.703 3. 247 12. 36 10. 82 2.294 2.812 11.35 9.750
2% 2.619 3.072 11.00 9. 881 3. 881 4,781 19. 41 16. 87
3% 2. 387 2. 830 11.07 9. 347 2.418 2.823 10. 19 9. 050
4% 3.947 4,662 12,42 10.91 2.843 3. 487 15.05 12,37
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cleaning procedures
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Table 2 Damage threshold and deviation (1064 nm, 3 ns)
Size of beam Coating . Threshold Mean square Relative
Run . . Film layer s .. -2 .
spot/mm materials /J * cm deviation/J ¢+ cm deviation
10# 1.114 Y. 0; +ZrO, Single-layer 18. 8 4,13 0.17
11# 1.114 Y:0; +ZrO, Single-layer 19.2 3.53 0.15
12% 1.114 Y. 0; +ZrO, Single-layer 17.1 2.59 0.12
13# 1.114 Y:0; +ZrO, Single-layer 16.9 2.45 0.11
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