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Anomalies in Refractive Index of Pb;- . Ge:Te Thin Film
Corresponding to Ferroelectric Phase Transition’
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Abstract: The refractive index n of Ph_ ,Ge,Te (x= 0.06) thin film is determined from transmission spectra measured at temperatures he-
tween 80 and 300K by fitting based on a Lorentz oscillator model. It is found that a maximum of refractive index occurs at 150K, which is the
structure phase transition temperature T'.. This maximum is identified with occurrence of abnormal permittivity that is an indication of the ferro-
electric nature of the phase transition. Therefore, it can be concluded that anomalies in the refractive index, similar to those in the electrical re-
sistivity and specific heat, occur at the phase transition from rocksalt to rhombohedrally distorted structure. The empirical relations, such as Moss

relation, are not suitable to the refractive index and band gap in the range of spectrum and temperature.

Key words: Ph,_ ,Ge,Te; refractive index; ferroelectric phase transition; Moss relation
PACC: 7780
Article ID: 0253-4177( 2002) 10- 1062-05

* Projed supported by the Preliminary Research Foundation of National Defense of China ( No. 97J20. 3. 2. ZK0703)
Li Bin male, associate professor, PhD) candidate. He is majoring in semiconductor materials and infrared thirfilm interference filters and coatings at present.
Jiang Jinchun  male, PhD candidate. He is majoring in nuclear method in condensed matter physics at present.
Zhang Suying  female, professor. She is majoring in the research of semiconductor materials for many years.

Received 22 January 2002, revised manuscript received 24 March 2002 ©2002 The Chinese Institute of Electronics





