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Abstract A method for estimating the optical characteristics of ceramic materials under high temperature conditions
has been applied and evaluated. For that purpose, an interface system combined with a photo-spectrometer was made
to keep the samples at the required high temperature. The transmittance of the samples was measured at various
temperatures. The measured transmittance data was used to estimate the refractive index using an optical simulation
model in conjunction with the Sellmeier equation. The Sellmeier equation parameters were selected by trial-and-error
when the transmittance recalculated using the estimated refractive index was compared with the measured
transmittance. Furthermore, the estimated refractive indices were checked by a comparison with the reference data at
some typical wavelengths at room temperature.
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Measured transmittance for 2 mm thick A203 plate
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Fig. 2. Transmittance of a sapphire (2mm thick) with
temperature variation (measured)
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Fig. 3. Infrared spectrum of sapphire(Al,O3) with the
use of three-parameter classic oscillator model
of Barker[1] (dashed line) and the four-parameter
model of Gervais[2] (solid line).
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Table 1. Material constant of refractive index calculated at various temperature

RI symbol unit 20C 100C 200C 300C 400°C
ay wm 1.25958738 1.26674413 1.27390088 1.28105762 1.28821437
ay wm 0.58549242 0.58549242 0.58549242 0.58549242 0.58549242
as wm 3.73898147 3.73898147 3.73898147 3.73898147 3.73898147
e bl um 0.07992941 0.07992941 0.07992941 0.07992941 0.07992941
bz wm 0.1193242 0.1193242 0.1193242 0.1193242 0.1193242
b3 wm 18.028251 18.028251 18.028251 18.028251 18.028251
[)’0 l/em 1200000 1200000 1200000 1200000 1200000
Imaginary - 1.55 1.55 Y155 1.55 1.55
1) - 220 223 227 230 235
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Fig. 4. Optical simulation model
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Estimated refractive index (n, real part)
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Fig. 5. Refractive index estimated using the measured
transmittance.
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Simulated transmittance for 2 mm thick AI203 plate
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Fig. 6. Recalculated transmittance using the estimated
estimated refractive index

Measured transmittance of 2 mm thick Al203 plate
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Fig. 7. Comparison of refractive index measured (upper)
and estimated (lower)

Table 2. Comparison of measurement'’’ and estimated

result
Wavenumber(cm™) Measured Estimated Error(%)
3448 1.712 1.657 3.21
3030 1.701 1.648 3.11
2500 1.674 1.628 2.75
2326 1.658 1.618 241
2000 1.623 1.592 1.91
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