
LATTICE DYNANICS OF METALS AND SWICONDUCTORS 

GAIJ TAN BO SE 

Thesis submitted to Indian Institute of Technology, 

Delhi in partial fulfilment for the Degree of 

DOCTOR OF PHILOSOPHY 

1973 



To My Parents 



.ACKN 0 WLEDGIN EN TS 

The author wishes to express his sincere gratitude 
to Dr. 13. B. Trip athi of the Physics Departlent, I. I. T. Delhi 
for the valuable guidance and constructive criticism. His 
kindness patience and encouragement are also greatly 
appreciated. 

The author is deeply indebted to Dr. E. C. Gupta of 
the Physics Department, K,H. College, Delhi University for 
his constant help and stimulating discussions during the 
course of the investigation. The keen interest and useful 

• •comments of Prof. M. s. Sodha, Dr. A. K. Ghatak and Dr. S. C. 
Mathur of the Physics Department, I. I. T. Delhi and 
Prof. B. Dayal of the Physics Department, Meerut University 
are al  so gratefully acknowledged. 

The author is grateful to Prof. K. L. Chopra and 
Prof. C. L.Mebta as the successive Heads of the Physics 
Departient, I. I. 1. Delhi for providing the necessary 
facilities for the work. 

It is a great pleasure to acknowledge the 
cooperation and help rendered by his colleagues and 
friends, in particular Miss Molly. 

The hard work put in by Mr. 	N. Gupta for the neat 
typing of the manuscript and by Mr. 8. K. Chop ra for 
drawing the figures are acknowledged with thanks. 

Financial assistance from the Council of Scientific 
and Industrial - i.esearch, India and the computer facilities 
provided by the Director, Computer Center, Delhi 
University are gratefully acknowledged. 



A3STRACT 

The present work has been devoted mainly to the 

theoretical studies of the lattice dynamics of metals 

and semiconductors. TWO distinct approaches have been 

followed to investigate the problem. 

The first part deals with the elastic force approach 

and is based on the Dorn-von-Kaman theory of lattice 

dynamics. The total interatomic force has been divided 

into three parts: central, angular and volume. The 

• scheme has been used to study some of the lattice 

dynamical- and thet1modyns.x1ical properties of a few body 

centered cubic, face centered cubic and hexagonal' close 

packed metals and semiconductors having the diamond 

structure (including diamond). 

The second part deals with the pseudopotential 

approach. A model potential has been developed to 

investigate the elemental semiconductors and has been 

used to study some of the electronic properties of 

silicon, gemanium and grey-tin. The scheme, with a 

different model potential, has also been applied to 

investigate the band structure of five simple metals. 
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