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Table 1 Constants and calculated values of several typical film materials

c P i f=100Hz o cm~t
ca,l/g"O g/cm3 cal/s. em.°C pcm Qs em~1 g b A=0.55um
Au 10,0812 18.88 0.7429 0.06 15.78 2.1x10°% 0.06 5.3x108
Ag 0.056 10.49 0.9986 0.07 13.59 1.8x10% 0.05 7.6x10%
Al 0.211 2.70 0.5686 0.06 17.74 2.4x10-4 0.07 13.7x108
Ge 0.077 5.46 0.143 0.03 30.39 | 5.7x10-¢ 0.16 [ 1.8x10°
A==0.60 um
Mo 0.22. 3.1766 0.0075 0.006 171.09
HELs 0.20~0.22 3.18 0.0075 0.006 167 .25 1.9x10-3 0.56
7 Qe 0.116~0.118 4.102 0.0636 0.02 52.38 7.9%x10™4 0.23
ZnS
4.088
Air 0.204 ’ 1.20x10°2 | 6.21x210-5 0.03
Si0y 0.188 } 2.65 330X 10‘4 0.005 217.77 3.4x10°3

Note: 1. C, p, k, d, are from Ref. (8~8); 2. on substrate 8iOq tn dir; 3. *single crystal.
The films are coated on the substrate of SiO; with the incident medium air.
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Fig. 3 PAS of empty cell and glass substrate
The ratio of back incidence PAS to front
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Fig. 5 Measured reflectivity and
transmittivity of Au—film
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Photoacoustic study on spectral absorption of op tical films
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Abstract

Considering the absorption taking place during the back and forth passages inside
of the optiel films, and the optical filins being “thermally thin” in photoacoustics, a
photoacoustic expression for optical thin films is deduced according to the one-
dimensional heat—flow piston model. The amplitude of photoacoustic signal is
proportional to the absorptivity of the film. Some photoacoustic absorption spectra of
filrns on glass are measured, which is in agreement with the theoresical expressoin,
This photoacoustic speetral method shows high sensitivity and precision, particularly
nitable for measuring she absorption spectra of weakly absorbing films,
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