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Dielectric Properties
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Homework: Out Nov 25. Due Dec 4, 2008

1. Using the parameters of Appen and Bresker, estimate the dielectric constant of Na2O xAl2O3(3-2x)SiO2 glass series for x = 0, 0.2, 0.4 and 0.6. Compare your values to those reported by Hsieh et al in J. Appl. Phys. 80 (1996) 1704 (attached). After a critical review of the structural information included in the latter reference, explain the compositional trend of dielectric constant. State clearly any shortcomings of this study with your reasons. Next, provide an explanation of any discrepancy between your estimates and experimental values. [50 points]
2. In most cases, drinking glass does not heat up much directly when placed in kitchen microwave oven. However, a newly imported glass ware is found to heat up when placed in microwave oven for a couple of minutes. Make a recommendation to the manufacturer of this glass to correct the problem. Include a thorough scientific explanation in support of your recommendation. [35 points]
3.  Examine the last slide of lecture 1 that shows a cartoon with two polar bears. Explain the cartoon in the context of this course, including its scientific message. [15 points]
