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Analysis of temperature and deformation fields
in an optical coating sample

Liu Ming-Qiang' > Li Bin-Cheng'
1 Institute of Optics and Electronics ~ Chinese Academy of Sciences Chengdu 610209  China
2 Graduate School of the Chinese Academy of Sciences  Beijing 100039  China
Received 1 October 2007  revised manuscript received 10 December 2007

Abstract
By solving thermal conduction and thermo-elastic equations with an integral-transform method a theory to describe the
three-dimensional temperature and deformation distributions in an optical coating sample irradiated by a pulsed or square-wave
modulated laser is developed for both transient and steady state cases. The theoretical simulations are compared with
corresponding results of the finite-element method in time and space domains and good agreements are obtained. In addition the
influences of heating-beam radius and modulation frequency on the temperature and deformation distributions are discussed.

Applications of the theoretical model to absorptance and deformation measurements of optical coatings are discussed.
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