
anmd Burt [5] who called it the base equanon 
' e developed multisolitary wave solutions of the 
rions, which collapse to a single solitary wave 

sation of the base equation method and called 
~ , wherein a sequence of maps is applied to 
~r Klein-Gordon (NKG) family to produce new 
~ this where one deals with a whole class of 
Ibesides yielding new solutions, this procedu re 
Inships' between different equations which we 
!rity group method. Starting from the classical 
:hrough sequential maps , arbitrary dimensional 
Ie-Gordon (DsG), massive and massless 0 6 

!posing simple constraints at each stage While 
DsG collapse to a single wave in (1 + 1) 

differently. Since all the four distinct solutions I 
sly constructed for given values of a parameter, 
f interactions. In this context we have also 
I . . 
lie set of solutions and the disappearance of 

lry has emerged as a most outstanding attempt 
h icular solutions and dimensional reduction of 
NPDE is invariant under these transformations, 
s. it is possible to reduce the number of 

I'd find similarity solutions of the equation [7] . 
~ t i ons form an extended group , the similarity 
rinition of the generators , leads to the Poincare 
~n (KG) equations. This suggests a three-fold 
~ns i ona l KG equat ions into translation invariant, 
~n t and similarity invariant types Similarity 
Ir the full ssimilarily group. Such a description 
~ I u t i on s rather than that of the equations. Most 
Ins are of the translation invariant type. We 
ht solutions of several NKG equations. The 
!e equation technique has also been examined . 
ups of the orig inal equat ion and the constra int 

ses studied in the literature . 

ence of the Painleve property (PP) (ie., the 
!a signal to the origina l equat ions integrability. 
linvariant sector of the SG equation does not 
r variant sector does possess PP. This may 
the SG system In some sense. 

:ting with a Higgs scalar triplet is known to 
~' 't Hooft ansatz. Prasad and Sommerfield 
~ t i ons to this system in a special limit in the 
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static case. Afterwards several attempts based on gue sswork were made to 
obtain time-dependent exact solutions We have carried out a similarity group 
analysis of the coupled system of equa tions represe nting the SU (2) YM-Higgs 
model equations and shown that the equations reduce to the one-dimensional 
form under the full similarity group or under one of its subg roups. This app roach 
gives two new exact time-depen dent solutions along with some previously known
solutions. 

The material reported in the present thesis has been published in the form
 
of the following papers :
 

1. Solitary wave solutions in double sinh-Gordon system, J.Phys., A/6, 2685 (1983) . 
2. Fluctuations in SU (2) Yang-Mills theory, Prarnana, 22, 111 (1984). 
3.	 Compos ite mapping method for generat ions of kinks and solitons in the
 

Klein-Gordon family, Phys. Rev. A., 29, 2899 (1,984).
 
4. Symmetry classifi cat ion of solutions of two dimensional non-linear Klein-Gordon , 

equations, J. Math. Phys (SUbmitted). 

5. Classical SU (2) Yang-MillS-Higgs system: Time-de pendent solutions by similar ity 
method , J. Math. Phys. (SUbmitted). 

S.P.28. RADHAKRISHNAN, P.-Nd: Glass laser-Induced 
damage to thin films, two-photon excited fluorescence and 
plasma studles- 1986-Dr. K. Sathianandan. 

Laser-induced damage is the principal limiting const raint in the design and 
opera tion of high -power laser systems used in fusion and other high-energy laser 
app lications . Therefore, an understandin g of the mec hanisms which cause the 
radiation damage to the componen ts employed in build ing a laser and a 
knowledge of the damage threshold of these materials are of great importance 
in designing a laser system and to operate it without appreciable degradation 
in performance. This thesis, even though covers three distinct problems for 
investigat ions using a dye O-switched multimode Nd:glass laser ope rating at 
1062 nm and emitting 25 ns (FWHM) pulses , lays its main thrust on damage 
threshold studies on thin films. Using the same glass laser two-photon exc ited 
fluorescence in rhodam ine 6G and generation and characterisation of a carbon 
plasma have also been carr ied out. 

The only pract ical method to determine the most appropriate model of damage 
in dielectrics is to examine the predictive ability in describing the variation of 
damage with easily contro lled exper imental or material variables such as laser 
pulse width , wavelength and film properties. But in the present experimental 
investiqanons. wavelength and pulse width were maintained constant. Analysis 
of damage has been ma inly carr ied out as a function of the film properties such 
as refractive index , abso rption and thickness . An inverse dependence on absorption 
and film thickness observed for Spray Pyrolisis Deposited (SPD) and rad io 
frequency (rf) sputtered films in the present investigation gives firm support to 
the impurity damage model. In the case of damage to transparent polymers the 
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viscoelastic properties play a dominant role. 
A comparative analysis of the damage threshold measurements carried out in 

transparent-conductive coatings have established that spray pyrolysis deposited 
tin oxide films are also equally good competitors with rf sputtered indium' tin 
oxide films and chemical vapour deposited tin oxide films in high power laser 
systems as electrodes for electro-optic shutters. Spray pyrolysis technique offers 
the added advantage of greater flexibility in terms of their electrical and optical 
characteristics depending on the depos ition parameters which in turn depends 
on damage threshold . 

A noteworthy feature of this thesis is the identification of polyacrilonitrile (PAN) 
films of high damage threshold (26 J/cm 2

) with very low-level absorption at 1060 
nm. Another interesting feature associated with these films is that the damage 
threshold of these films increases with increase in thickness unlike in the case 
of dielectrics. This makes these films very good candidates for high energy laser 
applications. 

Various types of attempts are being made to increase the threshold of AR 
coatings since they are the weakest link in any high power laser system. In the 
present investigation the threshold of a half-wave layer of Mg F2 films has been 
shown to increase by about 50% when PAN film having a high threshold was 
given as an undercoat . The result obta ined has been attributed to the change 
in the chemical environment and to better adhesion of the MG F2 films on PAN. 

In the case of investigation on Mg F2 films, the threshold is shown to decrease 
with increase in film thickness as reported by earlier workers. Low damage 
threshold obtained in the case of gold films has been explained in terms of the 
low yeild stress of the material and its high absorptance at 1060 nm. Gold 
coating with an undercoat of PAN does not show any variation in the damage 
threshold value which is attributed to the poor adhesion of gold on PAN. 

Another important result that has emerged out of the present investigations is 
the determination of the concentration limit of two-photon excited fluorescence 
in rhodamine 6G. 

S.P.29. GEORGE PETER-Growth and Characterization of 
Diammonium Hydrogen Citrate and Citric Acid Monohydrate 
Single Crystals-1987-Dr. Joy George. 

The thesis presents a study of the growth of Diammonium Hydrogen Citrate 
(DAHC) and Citric acid (CA) monohydrate single crystals from solution and their 
defect structures. The result of the rnicroindentation and thermal analysis are 
presented. Dielectr ic , fractrographic , IR and ~V studies of DAHC crystals are 
also reported. 

Large and perfect crystals of size upto (60X27X5) rnrrr' were grown by slow 
evaporation in a constant temperature bath. The faces of the grown crystals 
were identified by angular measurements using goniometer . 

Dislocation etch studies have been carr ied out to asses the perfection of 
DAHC and CA crystals. Dislocat ions in DAHC crystals were delienated by 
propionic acid which was found to be a reliable dislocation etchant for the (001) 
face. Dislocation loops , helices, clusters impurity centers and slip lines are 
observed with this etchant. The etch pit density is found to be of the order of 
1.2X102/cm2 

. Other etch ants have been tried and formic acid , acetic acid anc 
methyl alchohol were also found to be capable of bringing out dislocations on 

the (001) face. The shape of the pit is f 
etchant used. The etch pit formation in .DAI 
of the thermodynamic theories of etching. 
is found to be a good dislocation etchanl. 

Microindentation analysis of DAHC and 
pyramidal indenter to study the hardness, 
of cracks . The hardness of DAHC was fou 
DAHC was found to be nature of cracks. 1 
upto a load of 12.5 gms. The fracture tOt 
Loads upto 25 gms were used for the tl 
value is found to increase with increase in 
of DAHC is found to be 4.04m-'J2 Surfaci 
the threshold crack is radial and originate fl 
studies, hardness of CA was found to be ( 
with load is found to have a minimum arot 
MPa m' /2 and the brittleness is 4.48 nm- 1 r. 

The (110) cleavage surface of DAHC 
structure, Wallner lines and many other i 
They are presented and discussed. 

Dielectric studies were made on DAH 
perpendicular crystals axes in the region I 

200 to 20,000 Hz. The dielectric perrnittivlf 
were made in a low temperature dielectric 

The IR apectrum of DAHC was record 
Absorption bands are observed at frequer. 
1600, 1330, 1270, 1230 and 1090 crn" 1 
to the functional groups in DAHC. 

The UV spectrum was obtained in a we 
only absorption band observed at 210 nm 

Differential scanr.ing calorimeter was use 
CA crastals The measurements were rna 
melting of these crystals . The calorimeter tr 
presented and discussed. 

S.p,30. AJITH KUMAR, C.M.-Stu l 
Solutions of Non-abelian Guage 
Problems-1987-Dr. Babu Joseph 

In 1931 Dirac studied the motion of an 
monopole and found that the quantization 
by postulating the mere existence of a m 
has been a resurgence of interest in magi 
Hooft and Polyakov who independently oc 
finite energy topologically stable solutions tc 
theories. The thesis, "Studies on Magnetic 
Gauge Theories and Related Problems", 
classical solutions of non-abelian gauge 
magnetic monopoles and dyons which ~ 

charges. THe formation of bound states of 


