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Reflective characteristics for diffusing gold
films at a wavelength of 1. 064 pm
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Abstract; To investigate the reflective characteristics of diffusing gold film irradiated by high power lasers, an
online testing system was set up to deduce the films’ reflectivity variation with different laser irradiation param-
eters. The elements of the oxidation products were analyzed and an oxidation mechanism for a diffusing gold
film was proposed. A numerical model for the reflectivity of a gold plating film under high power laser radiation
was built using oxidation theory and single-layer reflection theory. With this model, the influence of film oxi-
dation on the temperature rise from laser irradiation was analyzed. The results show that the oxidation product
is NiO, the dynamic curve of the oxidation of the gold film follows the law of logarithms and the degradation of
the reflectivity of the gold film results from the absorption-enhancement effects induced by the NiO film. More-
over, the stronger the intensity of the irradiation, the faster the oxidation of the film.
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Fig.7 Theoretical and experimental results of surface reflectivity of the plating Au film
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