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S.p.23. Vijayakumar, K.P.-Surface Studies of some metallic 
thin films by optical methods- 1984- Dr. C. Purushothaman 

Optical properties of thin films are wellknown due to the practical applications 
of thin films in different fields. The main limitat ion in experimental as well as 
theoretical aspects of the same was the difficult calculations involved and this 
has been removed by the introduction of high speed computers But the factors 
affecting the surface and structure of films, causing variations in their optical 
properties, are enormous in number. In this work, the effects of some among 
them are studied in detail. 

The thesis aims to present the results of experimental investigations on the 
changes of optical properties of metall ic thin films due to heating. The parameters 
NhlCh are measured are reflectivity, refractive indices and the ellipsornetric 
quantities and ['-, The materials used in the studeis are metals like Silver, 
Aluminium andd Copper. By applying the optical method the interdiffusion taking 
place in multilayer films of Aluminium and Silver has also been studied. Special 
interest has been taken to reveal the mechanisms of the hillock growth and 
surface roughness caused by heating and their relation with the stress in the film 

The thesis contains nine chapters which are generally self-contained with 
separate abstracts; however I is of an introductory nature. It contains some 
general considerations regarding the scope and importance of the present work. 
It also gives a brief description of the ddifferent features affecting the optical 
properties of films and a summary of different methods for its analysis. A brief 
suvey of the earlier works is also included in this chapter. The present status 
and some aspects of the application of the optical studies are presented in the 
second half of this chapter 

The next chapter gives the details of the experimental procedure. It contains 
the description of method of preparation of the samples and the thickness 
measuring technique. The experimental set up for annealing and optical 
measurements are also included in the chapter. 

The changes in the reflectivity of Silver films due to annealing in the temperature 
range 30° C to 300° C are discussed in chapter III. Here the results of annealing 
in air and vacuum are considered separately. The explanation of these changes 
is given on the baSIS of the relationship between the internal stress and the 
surface energy of the film. 

In the chapter IV, the study of interdiffusion in multilayer films by using 
reflectivity measurements is presented. Here the materials are Aluminium and 
Silver with the former always forming the lower layer. The changes of reflectivity 
of both surfaces of the film are studied as a function of temperature. The effect 
of different thickness ratios of the two layers is also considered. 

The chapter V contains the results of the studies on Copper films. Here the 
temperature variation is from 500 C to 200 0 C and the thickness of the samples 
varies from 5000 A to 3000 0 A. From these results an attempt is made to calculate 
the intrinsic stress values of Copper films of different thickness. 

A brief description of ellipsometry, including the basic theory, is presented in 
the next chapter. It also contains the details of :he ellipsometric set up used 
for the investigation. In the second half of this chapter, the different uses of 
ellipsometry are included. 

In chapter VII. the results of ellipsometric measurements of thermally induced 
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surface roughness (hillock growth) of silver films are presented along with the 
requ ired theory for the measurement of surface roughn ess by using ellipsometry. 
The variation of the hillock growth with thickness of the film is also brought 
under discuss ion. This chapter also contains the calculated values 01 intrinsic 
stress in Silver films of different thicknesses . 

The ligh scatter ing measurements can give a lot of information regarding the 
roughness of film surfaces. Hence the surfaces of the samples analysed by 
using the ellipsometric method have been aga in examined by using light scattering 
technique and this is presented in the next chapter. These confirm the results 
of ellipsometric measurements mentioned in earlier chapter. 

All these observations are summarised in chapter IX. This also points out the 
importance of the low temperature anneal ing. 

A theoret ical study of. the lattice dynam ics of ZnS crystal is also included as 
an appendix in the thesis. In this, the phonon frequencies for [100), (110) and 
[111 ) wave vector directions are calculated for both normal c rystal and isotope 

(Zn34S)substituted one From these two values the eigenvec tor magn itude is 
computed for the three wavevector direc tions. 

Part of the investigations presen ted in the thesis has been 
pub lished/communicated in the form of following pape rs: 
1. Effect of anneal ing on the reflectivity of Silver film 

K.P. Vijayakumar and C. Purushothaman
 
Thin solid Films 82, 225 (1981) .
 

2. Tempe rature variations of reflectivity of 'A1-Ag doub le layer films 
K.P. Vijayakumar and C. Purushotharnan 
Proceed ings of Nuclear Physics and Solid State Physics Sympos ium held at 
Banaras Hindu University, Varanasi , Vol. 25C, p. 8JB5 (1982). 

3.	 An opt ical. study of the thermal effects on Cu films K.P. Vijayakumar and C. 
Purushothaman 
Thin Solid Films, 112. 71 (1984). 

4.	 Optical study of surface diffusion in Silver films K.P. Vijayakumar and C. 
Purushothaman 
Proceed ings of Nuclear Physics and Solid State Physics Symposium held at 
University of Mysore . Mysore, Vol. 26c, p.SAB8 (1983). 

5. Lattice vibrat ions and eigenvector magnitudes in ZnS 
K.P. Vijayakumar and C. Purushotharnan
 
Indian Journa l of Pure and App lied Physics , 19, 749 (1981).
 

6.	 Ellipsometric study of thermal effects on Silver films K.P. Vijayakumar and C. 
Purushothama n 
(Communicated to Surface Science) . 

7.	 Hillock growth measurement by light scatte ring technique
 
(Communicated to Applied Optics) .
 

S.P.24. VALSALAKUMARI, C.K.-Growth and Characterisation 
of Tin Dichalcogenide Crystals-1985-Dr. Joy George 

During the past few decades. a wide spread interest in the structural. optical . 
electrical and other physical properties of the transition metal dichalcogenide 
layer compounds has evolved. The members of this family of compounds can 
be regarded as strongly bond ed two dimensional chalcogen-metal-chalcogen 
layers which are loosely coupled to one another by the weak van cer Waal's 

forces. Because 01 this type of bonding', 
the basal plane and show highly anisotrc 

This thesis contains the growth and tr 
certain tin dichalcogenide crystals (SnS 
dise/enide crystallise in the hexagonal Cd 
consists of layers of tin atoms sandwicr 
atoms. A tin atom is surrounded by six 
layers the atoms are held together by ( 
layers there is van der Waal's bonding. 

These crystals are normally grown by 
as the transport ing agent . the growth time 
grown using transport ing agent are usu 
agent and this has a pronounced effect 
physical vapour transport method was u 
present investigations. Eventhough ·a rei, 
necessary for the physical vapour trans] 
obtained from this method have a rnuct 
obtained from chemical vapour transport 

Since the growth tempera tures of ti 
comparatively high . fused quartz tubes w 
propor tion of the starting materials were 
and evacuated to a pressure of 10· s TOI 
a horizontal. two zone linear gradient fur 
accuracy better than ±1 °c were used. ) 
g rowth temperature of 630°c was used Ie 
After a growth period of 40-150 hours, 
appr oximately 1.5 crrr' in area and 10-6 
growth 0: tin diselenide crystals. a sourc 
temperature of 475°c was used. Usually tli 
having a thickness of '" 100 !J. were obt 

Crystals with good plane surfaces we 
Beautiful circu lar and hexagonal spirals \ 
of tin disulphide and tin drsetenide crystal 
crystals grow from the vapour phase by tli 
with hollow core and change of curvat 
crystals. The change of curvature of the : 
around the dislocation. Eccentric spirals 0 

were also observed . The eccentricity of the 
grad ient of the growth crystal. Eccentric 
curvature were observed on tin diselenide 
features observed on SnSe2 crystals was 
result from the dependence of growth ra 

Opt ical studies provide a wealth of inf 
semiconductor and also about the imp] 
prope rties of the crystals were studied by 
index of the crystals was determined fro 
the transmission spectra of thin crystals At: 
from the transmission spectra 01 the crys 

In tin disulphide crystals, it was found tr. 
just before the onset of band to band n 


