THERMAL AND ELECTRICAL PROPERTIES OF
SEMICONDUCTING TERNARY MIXED CRYSTALS

by
GEETA AHUJA

Thesis submitted to the Indian Institute of Technology, Delhi
for the award of thie Degree of

DOCTOR OF PHILOSOPHY '

Qgunt

Department of Physics

INDIAN INSTITUTE OF TECHNOLOGY, DELHI
SEPTEMBER 1984



DEDICATED TO MY RESPECTED
PARENTS

AN UNCEASING SOURCE OF AFFECTION,
INSPIRATION AND GUIDANCE



CERTIFICATE

This 4s to certify that the thasis entitled
NTHERMAL AND ELSCTHI CAL PROPERTIES OF SEMICONDUCIING
TERNARY MIXED CRYSTALS" being submitted by Miss Ceeta Ahuja
for the ayard of the Degres of DOCIOR OF PEILOSOPHY in
Physics is 8 rocord of bonafide research work carried out
by her wnder our guidance and supervisgion.

To the best of our knowledge the thesis has reached
the required standard. Ths material presented in the thesis
has not been submitted in part or full to any other
University or Institution for the awyard of a degree or
diploma, | |

l: v:\r-@/\,
(qu“fum- Ti‘ﬂl‘i) (Dr!’ HeCo Gupta)
‘Assistant grofessor Agsistent Professor
Dopartment of Physies Department of Physi cs

Indian Institute of Teclmology Indian Institute of Technolog
HEW DELEI ~110016 NEW DELHL - 110016



ACKNOWLEDGEMENT S

The author expresses her deep sense of gratitude to

Dr. L.M. Tiwari, Asstt.Professor of Physics I.I.T, Delhi,
&4 G davnce.

for his continuous encouragementaduring the entire period

of my research work. The author further expresses her

atmost sincere thanks particularly to Dr. H.C. Gupta,

Asstt. Professor of Physics, I.I.T. Delhi, for his

painstaking guidance and for taking keen interest in

providing all sorts of information required during the

tenure of my research work.

I am highly indebted to Prof. B.B. Tripathi for his
‘stimulating discussibns at various stages of my research
work. My owner also goes to Prof., P.K.C, Pillai, Head
Department of Physics, I.I.T. Delhi, for providing me the

requisite facilities for this work.

It is my privilege to acknowledge friendly encouragement
rendered by my colleagues. I am grateful to the authorities
of Computer Centre, I.I.T. Delhi, for providing the necessary
facilities to work. Thanks are also due to Mr, N.S. Gupté
for drawing the figures and ﬁo Mr. Ashok Sharma and

Mr. R. K. Raman for a neat typing of this thesis.



In the last, I am mentioning the name of a person,

L] .
Mr. Lalit K. Sood, my fianance who inspired so much of
confidence and motivation in me that I took research

as m§ carrier and fulfilled his dream.

G"\éeﬁt-ﬁ h “&ﬂv\

( GEETA AHUJA



CONTENTS

CHAPTER I

CHAPTER 11

CHAPTER ITII

PREFACE
INTRODUCTION
REFERENCES

EFFECT OF NONRANDOMNESS ON LONG-WAVELENGTH OPTICAL
PHONONS IN MIXED CRYSTALS

2.1 DERIVATION OF GREEN'S FUNCTION

2.2 EFFECT OF NONRANDOMNESS FOR TWO-MODE
BEHAVIOUR

2.3 DERIVATION OF MATRIX ELEMENTS

2.4 VEVALUATION OF FORCE CONSTANTS

2.5 FORCE CONSTANTS FOR THE MIXED SYSTEM

2.6 SPECIFIC HEAT

REFERENCES

THERMAL PROPERTIES OF III-V TERNARY MIXED SYSTEMS

3.1 Inp As
1-x"""x

3.2 Ga Al Sb
X X

1-
3.3 Gap As
: 1-x""x

3.4 Ga In As
X 1l-x

3.5 1InAs Sb
X T1-x

3.6 DISCUSSION

REFERENCES

15
16

21

23

37

40

42

44

45

52

59

67

73

79

81



CHAPTER TV

CHAPTER V

\

THERMAL PROPERTIES OF II-VI SEMICONDUCTING
MIXED CRYSTALS

4.1 CdXHgluxTe

4.2 Mangl-xTe

4.3 Cd. Mn_ Te
l1-x"""x

4.4 ZnS e

l-xS X
4.5 CONCLUSION

REFERENCES

THERMOELECTRIC POWER OF SEMICONDUCTING TERNARY .

MIXED SYSTEMS
5.1 THERMOELECTRIC POWER

REFERENCES

85
85
93
100
106
113

115

118

119
138



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

