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Fig. 1 Optical constants of CR39 polymer used for
the computation derived from the Kramers-Kronig
analysis of the reflection spectrum

Table 1 Peak intensities and dispersion extrema
for CR39 Polymer
1‘//Crnil kmax Nmin Nmax
1761 1.11
1745 0.61
1734 1.85
1296 1.06
1261 0.87
1232 2.09
796 1.52
789 0.16
781 1.73
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Fig. 2 Calculated ATR spectra of CR39 polymer

(a) the refractive index of the prism n,=4.0, the
angle of incidence #,=60°; (b) the refractive index
of the prism n,=2.4, the angle of incidence 8§, =45°
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Fig. 3 Calculated penetration depth 4, for CR39
polymer and the transparent material (n,=1.50,
ky=0)

(a) the refractive index of the prism n,=4.0, the
angle of incidence 8,=60°; (b) the refractive index
of the prism n,=2.4, the angle of incidence &,=45°
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Fig. 4 Calculated transmittance of the refracted
light energy in CR39 polymer for p-polarized light
along the z direction

The refractive index of the prism n,
of incidence §,=45°
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Frequency dependence of the penetration depth in attenuated total reflection-IR
spectroscopy. Akio Masui, Kiyoshi Yamamoro™ and Koji Oura™ (* Central Research
Laboratory, Asahi Glass Co., Ltd., 1150, Hazawa-cho, Kanagawa-ku, Yokohama-shi,
Kanagawa 221; **Government Industrial Research Institute of Osaka, 1-8-31, Midori-
gaoka, Ikeda-shi, Osaka 563)

The actual penetration depth of the electric field (4,) in attenuated total reflection-IR
(ATR-IR) spectroscopy has been calculated for the diethyleneglycol-bis-allylcarbonate
(CR39) polymer from its optical constants. The frequency dependence of the 4, is dis-
cussed in relation to the frequency dependence of the optical constants as well as the
ATR-IR spectra calculated using the Fresnel equations. The maximum and the mini-
mum dj, respectively occur at frequencies just below and above the frequency of the
ATR-IR peak, which can be called the , anomaly. The actual 4, is compared in detail
with the d, of the evanescent wave, which is often used as an approximation for penetra-
tion in weakly absorbing samples. The way that refracted light energy at the absorbing
frequency regions is transmitted along the z direction is also discussed. It is concluded
that when the refractive index of the prism and/or the angle of incidence is relatively
small, care must be taken in interpreting the ATR-IR spectral shape concerning the d,
anomaly for samples which are heterogeneous along the z direction. In addition, the in-
terference fringes might be expected to appear exclusively at frequencies just below the
ATR peaks for thin film samples.
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