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Measuring Weak Absorptance of Optical Thin Films with
Laser Calorimetric Technique
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(1 Institute o f Optics and Electronics, The Chinese Academy of Sciences, Chengdu, Sichuan 610041, China)

? Laser Zentrum Hannover e. V., Hannover 30419, Germany

Abstract A laser calorimeter in compliance with ISO 11551 was developed to measure the absolute absorptance of
optical thin films. Under a typical condition the absorptance sensitivity of the calorimeter was better than 107¢ and
the measurement error was estimated to be ~10%. For an uncoated fused silica substrate with 1-mm thickness, the
measured absorptance was 3. 4X107¢ and the sensitivity was ~1.5X1077. The laser calorimeter was employed to
measure the absorptance of highly reflective dielectric coatings prepared by two different coating techniques. The
absolute absorptance of a 0° Ta, Qs /SiO; multilayer mirror prepared by the ion beam sputtering (IBS) technique was
as low as 1.08X107°, and the absorptance of a 45° HfQ,/SiO, multilayer mirror prepared by the ion-assisted
deposition (IAD) technique was 6.83X107°, respectively.
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Fig.1 Schematic diagram of the laser calorimetry setup
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the sample holder
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Fig. 3 Measurement result for a fused silica substrate

with thickness of 1 mm
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Fig.4 Measurement result of a highly reflective 0°

Ta; Qs /SiO; multilayer prepared by IBS technique
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Fig.5 Measurement result of a highly reflective 45°
H{QO, /SiO; multilayer prepared by IAD technique
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