
I method and the renormalisation group . 
turbative formalism and constitutes an attempt 
quantum field theory, which were hitherto 
ocess associated with the change of symmetry. 
linear scalar field theory exhibiting SSB. The 
e Sine-Gordon field system in 1+ 1 dimension 
sse transition from the disordered phase 
l ordered phase characterised by <0 > -= ° 
expectation value. The critical values of the 
e two phases are also evaluated. The method 
«ion field systems eXhibiting a second order 

eld theories disappears when the temperature 
a critical value has significant consequences 
between SSB anmd temperature is investigated 
at finite temperature. As an application of this 
e on the 1 + 1 dimensional sine-Gordon field 
~ntial at the one-loop order at zero temperature 
e effective potential at finite temperature , the 
the system regains the original symmetry is 
lite temperature is found to be less than the 
'eases smoothly with temperature and finally 
~, signalling a second order phase transition . 
he generalised sine-Gordon models. 
extended to field systems in 1 + 1 dimensions, 

xhibiting SSB This model is of importance in 
.ctural phase transitions encountered in soM 
ltial at finite temperature is evaluated , The 
p level. The critical temperature above which 
oroperty is calculated . 

Unified theories studies on finite temperature 
s are of prime importance since these studies 
ivolution of the universe at times as early as 
lese studies the dependence of the coupling 
aken into account as it can reduce drastically 
»ateo with the first order phase transition in 
ertex renomalisatin procedure, the temperature 
It in two models is investigated. The massive 
present investigation shows that when m' > O, 
'l ith temperature leading to a phase transition 

model with rrr'< 0, the coupling constant 
malisation group study of the problem also 
sture behaviour of the gauge coupling constant 
tudied. and it is found that the gauge coupling 
temperature. This investigation is of relevance 
ological evolution. 
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S.p.20. JOSEPH, K.S.-An investigation on the preparation 
and properties ot certain semiconducting sulphide thin 
films-1984-Dr. Joy George. 

In this thesis the preparation and properties of thin films of certain semiconducting 
sulphides are reported. The films were grown by reactive evaporation and also 
by a new technique of activated reactive evaporation. The films were characterised 
with respect to their structure and morphology by X-ray diffraction , scann ing 
electron rrucroscopy and optical microscopy. 

S.p.21. MURALEEDHARAN PILLAI, S.-Studies on electrolu­
miniscence using powder and thin film devices-1984­
Dr. C.P. Girijavallabhan. 

The studies discussed in this thesis were related to the development of some 
new phosphor materials and their uses in powder and thin film electroluminiscent 
devices and to their electrical and spectral characteristics A number of EL 
phosphors were prepared and their properties studied , Emission spectra , I-V 
characteristics and B-f character istics and brightness waves were analysed and 
a number of new results obtained . 

S.p.22. SUDHAKARTHA, e-Nitrogen LaserExcited Auorescence 
of some Rare Eart Doped Alkaline Earth Fluorides-1984­
Dr. K. Sathianandan. 

The spectroscopic -studies of doped crystalline substances have revealed the 
possibility of their use in lasers. In the recent years to come , we may expect 
a large scale intensive search for laser crystals capable of efficient emission at 
room temperatures both in the ultraviolet and in the visible regions of the optical 
spectrum, The possibility of using rare earth ions in crystals as new laser materials 
has necessitated a complete understanding of the excitation and de-excitation 
mechanisms of these ions The advent of lasers initiated the most interesting 
and highly detailed investigations into the spectroscopic features of laser crystals 
like CaF2:RE'+, 

This thesis aims to present the results of the experimental investigations on 
the Nitrogen laser excited fluorescence of some rare earth doped alkaline earth 
fluorides . It also contains the details of a pulsed Nitrogen laser, a fluorescence 
emission spectrometerand a lifetime spectrometer. 

The thesis begins with a brief introduction to the different aspects of the 
luminescence in crystals. The different factors affecting the luminescence and 
the applicalion of luminescence are described in this chapter. A brief introduction 
to laser crystals and the spectral characteristics of rare earth ions are also 
discussed in the second half of the chapter. 

It has been observed that a good number of rare earth ions in different crystals 
absorb the UV radiations of the Nitrogen laser to emit fluorescence in the visible 
region. Moreover, being a pulsed laser with very high peak power of extremely 
short duration, lifetime measurement of excited states can be successfully carried 
out using this laser, A Nitrogen laser was therefore used as the source of 
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excitat ion in the present invest igati ons and the deta ils of its design considerations 
are given in the second chapter . Some paramet ric stud ies like the power 
measurem ents . laser spectrum analysis and power variations with add itives are 
also carried out on this laser and the results are presen ted in the same chapter. 

The expe rimenta l deta ils' on the record ing of the fluorescence spect rum and 
lifetim e measurements are g iven In the succ essive chap ters. Since a knowledge 
of the beha viour 01 the pure materials can provide a basis for understanding 
the behaviour of the doped mater ials. the fluorescence spactra of pure CaF,. 
SrF; and BaF] were Initially Investigated With the Nitrogen laser excitation and 
the results are presented In chapter III 

Fluorescence studi es of CaF~ Ho" for diffe rent concentrations of Ho" are 
desc ribed in the next chapter . The emission spectra are recorded at both RT 
and LNT. Temperature dependent concentration quenching of fluorescence was 
observed for CaF,:HoJ

• and IS discus sed With the help of the energy level 
diagram of Ho·J · . • 

Visibte fluorescence of Nd'" in CaF,. SrF, ana BaF2 for two different concentrations 
of Nd3 + is also stud ied with Nitrogen laser exci tation and presented in chapter 
V. Strong blue emissio n was observed from these crystals. The energy levels 
and transitions involved In the visib le fluorescence of Nd J

• are also Included in 
this chapter. 

The study of fluorescence of CaF2:Er3
' is given In chap ter VI No visible 

fluorescence was obse rved unde r Nitrogen laser excitation and hence the emission 
of these c rystals was studied with a Xenon are exci tation The results and 
conc lusions at the Investigations are summarised in a sepa rate chapter at the 
end (If the thesis. 

The results of the above investigations have been commun icated in the form 
of following research papers. 

1.	 A simp le and sensitive PMT prea mpl ifier for jo w level fluorescence and 
luminescence stud ies SM. Pillal, C Raghavan. C Sudha Kartha and C P G. 
Vallabhan, J. Inst. Soc . India. 2. 7 (1982) 

2.	 Fluorescence of CaF2:Ho' + under N2 laser exc itation. Sudha Vijayakumar , 
V.P.Nampoori and K. Sathianandan, Proceedings of DAE Symp . on NP & SSP 
held at Banaras Hindu University (1982) Paper SEC11. 

3	 Blue emission of Nd J+ in CaF2 and SrF2. Sudha Vijayakumar . V P. Namb oori 
and K. Sathianandan. Proceedings of DAE Symp . on NP & SSP held at 
Banaras Hindu University (1982) Paper SEC11. 

4.	 New vibrational bands jn the N, laser emission spec tra. N. Subhas h. Sudha 
C. Kartha and K. Sathianandan, Appl. Optics, 22. 36 12 (1983) 

5. Temp erature depend ent conce ntration quenching of fluorescence of CaF2:H03+ . 
C . Sudha Kartha, T. Ramachandra n, V.P.N. Nampoori and K. Sathianandan, 
Presented at the 3rd Symp on Lase rs and Ap plications held at liT Kanpur 
(1983) Paper C 2Y-3. 

6.	 Luminescence decay studies of Nd J 
' in SrF, . C. Sudha Karlha. V.P.N. Nampoori 

and K. Sathianandan, Proceedings of DAE Symp. on Np & SSP held at 
Manasagangothri, University of Mysore (1983), SDD5. 

S.p.23. Vijayakumar , K.P.-Surfal 
thin films by optical methods-1 

Opt ica l properties ot thin l ilms are wellk 
at thin films in different fields. The mai 
theore tica l aspe cts of the same was the 
has been removed by the introduction of I 
affecting the surface and structure of filr. 
proper ties. are enormous in number. In I 
them are stud ied in detai l. 

The thesis aims to present the results 
changes of opt ical properties of metallic th 
which are measured are reflectivity. refI 
quan tities and 6. . The materiats used 
Aluminium andd Copper. By apply ing the I 

place in multi layer films of Aluminium and 
interest has been taken to reveal the rn 
surface rough ness caused by heating and tli 

The thesis contains nine chapters wli 
sepa rate abstracts; however I is of an 
gene ral considera tions regarding the SCOpE 
It also gives a brief descriplion of the de 
propert ies of films and a summary of diffE 
suvey of the earlier works is also Include 
and some aspe cts 01 the appl ication of th, 
second half of thrs chap ter. 

The next chapter gives the details of tho 
the doscnption of method of preparation 
rneasunnq technique. The experimental 
measurements are also inc luded in the en 

The changes in the reflect ivity of Silver filn 
range 30° C to 300 0 C are discussed in Chi 
in air and vacuum are considered separate 
is given on the basis of the relationship 
surface energy of the film 

In the chapter IV. the study of interdi 
reflectivity measurements is presented. He 
Silver with the former always forming the 10 
of both surfaces of the film are studied as 
of diffe rent thickness ratios of the two laye 

The chapte r V con tains the results of th( 
tempe rature variation is from 500 C to 2000 

varies from 5000 A to 30000 A From these rE 
the intrinsic stress values of Coppe r films I 

A brief desc ription of ellipsome try. incIud 
the next chapte r. It also con tains the deta 
for the investigation. In the second half 0 
ellipsometry are included. 

In chap te r VII. the results of ellipsometric 


