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nature of the interatomic forces in metals still remains 

an unsolved problem. The ztudy of lattice vibrations in 

metals is expected to give valuable information in this 

regard. The present thesis strives to develop a consistent 

general theory of lattice vibrotions in metals and to 

provide e better understanding of the nature of the 

Interatomic forces.  
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publication. 

The author wishes to express his profound 

gfa itude to Prof. B. Sharan for his constant encouragement 

and guidance. He is deeply indebted to Dr. V. Rama Murthy 

for the painstaking guidmce and the stimulating discussions 

throughout the course of this work. The author is obligated 

to Prof. C.L. Mebta for allowing him to freely use th 



	

facilities of the Departmeat of Physics, 	 I.T., Delhi. 

It is a great pleasure to acknowledge the Cooperation 

the author rcezdvted from Orof. O.C. Paldthingal. The 

author would like to express his sincere thankfulness 

to Prof. M.N. Ghani, Vice-Chancellor, University of 

Calicut, for granting him study leave for one year. 

Finally, the help and encouragement from the author 

friends and colleagues is gratefully acknowledged. 

De 
	 K. 

OUly, 1974 



CONTENT 

Pala".  

PREFACE 

LATTICE DYNAMICAL ST 	T 
A REVIEW 
	 1 

1. Introduction 	 I 
2. Potential Energy and Force 

Constant 	 3 
3 Central Forces 
	

5 
4. Angular Forces 	5 
5. Volume Forces 	7 
6. Lattice Dynamical Models 	9 
7. Evaluation of Parameters 	15 
8. Scope of This work 	16 

	

II 	REVIEW OF THE WORK ON THE EFFECT OF 
THE ELECTRON GAS ON LATTICE 
VIBRATIONS 
	

20 
1. Introducti 0 * 	 20 
2. The de Launay Model 
	

21 
3. The Leibfried-Brz ig Model 

	
25 

4. The Bhatia Model 
	

25 
5, The Sharma-Joshi Model 
	

27 
6 The 'Crab: Model 
	

30 
7. The Pseudopotential Scheme 	31 
8. 6ary 
	

33 

	

III 	A NEW MODEL FOR VOLUME FORCES 
	

36 

1. Introduction 	36 
2. Free Electron Approximation 	37 
3 Response o the Electrons to a 

Static : ernal Point Charge 	44 



4. Response of the Electrons to a 
Static External Sinusoidal Charge 
Distribution 	 46 

5. Response of the Electrons to Lattice 
Vibrations in Adiabatic 
APproximation 	 49 

Response of the Electrons to 1 att.ce 
Vibrations: Equilibrium Situation 	50 
A New Electron Gas Model 	53 
Electron Distribution Under 
Adiabatic Approximation 	54 

9. Electron Di tributions Equilibrium 
Situation 	 61 

10. Volume Forces 	 61 
11. Nature of Volum Ftroes 	65 
12, Comparison with her M 	s 	71 

IV APPLICATION OF THE N MCIDEL TO ATTICE 
DYNAMICAL STUDIES OF TALS 
	

82 

1. Introduction 	 62 
2. Dyn cal atrix 	83 

3. Dispergon Relation 	90 
4. Force Constants 	 93 
5, Results 	 95 
6. Influence of the Choice of  

So Boundary Frequencies on the 
Dispersion Curves 	96 

7 Numerical Results and Discussion 	100 

V BULK 	ULUS OF THE ELECTRON GAS 	112 

1. tr ° :ction 
	

112 

2. : ..netic Energy 
	

113 
3 Potential Energy 
	

113 

4. Numerical Re ults and i cus ion 
	

118 



VI 	VIB T ONAL FREQUENCIES OF LITHIUM 
SODIUM AND parAssium 	 127 

Calculations Using the Ph no 
menological Model 	127 

2. Results 	 131 

The Pseudopotential Meth 	137 

Comparison of the Results of the 
T Methods 	 146 

VII CONCLUSION 
	

148 

1.. Summary 
	

148 

2. Comments on the New 
	

151 

3. Suggestions for Future Wo k 
	

156 

RED` -R NCES 

*4 , t 0 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

