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Morphological and Composition of Defects of Optical Coatings
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Abstract Optical thin films greatly constrain the performance improvement of optical systerm. The defects of
optical thin films are highlight point both in theory and experiment. Choose TiO. ,SiO, as original materials and the
typical defects of multilayer films which made by electron beam evaporation as research object. The morphology and
composition were measured by scanning electron microscope (SEM). The result shows that the nodule defect is
semisphere and composition correspond with the original material; defect formed by original material sputtering is pit
and the content of Ti is much higher than nodule defect; one of the defects adhered on surface is irregular colloid

contain with C which means this defect is organism; the other defects adhered on surface is block with arris and
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Fig. 1 Defects that impurity coated by films
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Table 1 EDS results of defects in Fig. 1

Points A B C

Mass Atomic Mass Atomic Mass Atomic

Elements fraction fraction fraction fraction fraction fraction
%% % 1% 1% %
Ok 49.08 67.93 47.64 66.76 51.11 68.51
Sik 26.14 20.61 26.46 21.12 26.73 20.41
Ti 24.78 11.45 25.9 12.12 19.78  8.85
Nag 2.38 2.22
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Fig. 2 Defect that material sputtering from film
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Fig. 3 Defects that colloid adhered on surface
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Table 2 EDS results of defects in Fig. 2~Fig. 4

Fig. 2 Fig. 3(a) Fig. 3(b) Fig. 4
Mass Atomic Mass Atomic Mass Atomic Mass Atomic
Elements
fraction /%  fraction /%  fraction /%  fraction /%  fraction /%  fraction /%  fraction /%  fraction /%

(0% 13. 87 28.55 15.56 13. 34 4.71 4. 09 38. 39 58. 36
Sig 25.22 29.57 6.05 2.95 8.08 4. 00 28.93 25.05
Tix 60. 92 41. 88 6.73 1.93 10. 38 3.01 32.68 16.59
Ck 71. 66 81.79 76. 84 88.9
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Fig. 4 Films remain on the vacuum chamber breakout

and adhere on surface
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