ELECTRICAL, MAGNETIC AND MOSSBAUER

STUDIES OF Mn’", Cr"" AND Sn*"
SUBSTITUTED LITHIUM FERRITES

By
NAVDEEP GILL

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

DOCTOR OF PHILOSOPHY
IN PHYSICS

OgLnt

Department of Physics

INDIAN INSTITUTE OF TECHNOLOGY, DELHI

(INDIA)
1984




(1)

ACKNOWLEDGEMENTS

I wish to express my sincere gratitude to
Dr. R.K. Puri who was a major source of inspiration and
pr0v1ded invaluable guidance and constant support through-
out the tenure of this work. I shall be ever indebted to
him for all the discussions that helped'me to learm the
subject.

I am highly grateful to Mr. Pran Kishan of Solid
State Physics Laboratory, New Delhi, for fruitful
discussions and providing experimental facilities. Also,
I am grateful to ferrite group at S5.S.P.L. for their kind
cooperation, I would like to thank all my friends,
specially Dr. Usha Varshney, Atmaram Lakshman and C.P.
Rana and members of M&ssbauer Research Group at IIT Delhi
for their help. The help of Mr. V.N. Sharma for neat
typing and Mr. N.S. Gupta for preparing drawings is
admowledged with thanks. Finally, I am grateful to my
family members for their understanding and forbearance

which went a long way to encourage me to complete this work.

N G4

(Navdeep Gill)




This is to certify that the Thesis entitled
"Electrical, Magnetic and MOssbauer Studies of Mn®*, cro*
and Sn** Substituted Lithium Ferrites" being submitted
by Ms. Navdeep Gill o the Department of Physics, Indian
Institute of Technology, Delhi, fer the awérd of the
Degree of Doctor of Philosophy is a record of bonafide
research work carried out by her. She has worked under
my supervision and guidance and has fulfilled the require-
ment f@r the submission of this Thesis, which in my
opinion has reached the requisite standard.

The result contained in this work has not been
submitted, in part or full, to any other university or

ingstitute for the award of any degree or diplema.

'3

Pk frs -

Dr. R.K. Puri
Assistant Professor
Physics Department
TIT - Delhi



CHAPTER I

CHAPTER II

CONTENTS

ACKNOWLEDGEMENTS oe

INTRODUCTION AND AIM

1.1
1.2
1.3
1.4

Introduction .o
Structure of Ferrites "..
Effect of Substituted Ions = ..
Aim of the Present Work e
REFERENCES : oo

THEORETICAL BACKGROUND

2.1
2.2

2.3

2.4
2.5

Introduction .
Electrical Properties of Ferrites.
2.2.1 D.C. Resistivity -

2.2.2 Dielectric Constant and
: Loss Factor s

Magnetic Properties of Ferrites ..
2.3.1 Saturation Magnetisation ..

2.%3.2 Curie Temperature o
2:5:3 Initial Permeability -
 ;253.& Anisotropy Energy i
Infraped Spectra .o
Méssbaﬁer Effect &%
2.5.1 Isomer Shift .o

2.5.2 Electric Quadrupole
Interaction e

2.5.3 Magnetic Hyperfine Interaction

2.5.4 Line Shape and Width ..
2.5.5 Relaxation Effects S
REFERENCES 3

L

- .

14
14
14

16
17
18
20
21
26
28

e

33
36
40
41



Page
CHAPTER III EXPERIMENTAL DETAILS

‘3.1 Introduction ik o B9
3.2 Sample Preparatioﬁ SR
3.3 Microstructural Properties o i
3.3.1 X-Ray Diffraction is 55 92
3.3.2 Optical Micrographs e 52

3.,3,3 Scanning Electron Micrographs. 53
3.3.4 DenSity ) -n..sa :

3.4 Infrared Spectra : ce oo 54

3.5 Electrical Properties PO

3+5.% : D.Cy Resistivity v, a0
3.5.2 Dielectric Constant and

Loss Factor ‘e wi D

3.6 Magnetic Properties RS e

3.6.1 Saturation Magnetisation .. .. 56

" 3.6,2 Curie Temperature g
3.6.3 Initial Permeability PO
2.7 4M655bauer~Spectra L es e 59
REFERENCES i

CHAPTER IV MICROSTRUCTURAL PROPERTIES

4,1 Introduction ke DR
4.2 X-Ray Diffraction * 0 ) 6&
4,3 Lattice Constant = A e, 3

4.4 Density and Percentage of
Apparent Porosity : e

4.5 Optical Micrographs o wne
4.6 Scanning Electron Micrographs i ;. 75
4.7 Infrared Spectra PSR

REFERENCES ee e 83




Page
CHAPTER V  ELECTRICAL AND MAGNETIC PROPERTIES
5.1 Introduction Pl Tigte .

5.2 Variation of Resistivity with
Composition s wat P

5.3 Variation .of Resistivity with :
Applied Field PO

5.4 Variation of Resistivity with
Duration nf Applied Field o na 0N

5.5 Variation of Resistivity with
: Temperature AR

5.6 Variation of Dielectric Constant

and Loss Factor e,
5.7 Saturation Magnetisation TR ey
5.8 Curie Temperature PR | -
5.9 Initial Permeability se e 0THN
5.10 Temperature Dependent Parametef

of Initial Permeability R S
5.11 Anisotropy Constant PRS-

RFFERENCES SRR

CHAPTER VI MOSSBAUER STUDIES

6.1 Introduction i oaw I8P
6.2 Results ' v kv Ner
6.3 Discussion .; .. 149

REFERENCES siiee - T8

CHAPTER VII CONCLUSIONS AND SUGGESTIONS
7.1 Conclusions v e 159

7.2 Suggestions for Further Work s e 008

LIST OF PUBLICATIONS S 1N
BIODATA OF AUTHOR ii e W




	1.pdf
	scan0025
	scan0026
	scan0027
	scan0028
	scan0029

