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scale suspended particles , The attenuation in natural sea water was found to 
be much higher than that for synthetic sea water, The chemical composition of 
both being almost same, the high value of attenuation coefficient of natural sea 
water is concluded to be due to the presence of suspended particles , The 
sample collected from 3 Krn. off the coast showed very high attenuation indicating 
the increased effect of suspended particles . 

Chapter V describes the details of the exper iment on the laser propagation 
through a turbulent medium, Experiments are conducted in a laboratory simulated 
turbulent medium. The laser propagation charact eristics through the simulated 
turbulent medium, are skidied using a He-Ne laser. The fluctuations in the 
intensity of the propagated laser beam are detected and recorded in a data 
logger. The change in the variance of log- intensity with the prop agation length 
shows a saturation behaviour, as reported for the case of atmospheric turbulence. 
The power spectrum of the irradiance fluctuat ions shows a-5/3 power law 
behaviour, in agreement with the Kolmogorov-Obukov model turbulence for the 
atmosphere. From the observations, it is concluded that the laboratory simulated 
turbulence, behaves similar to the atmospheric turbulence. The probability 
distribution funct ion for the weak turbu lence and the strong turbulence are 
suggested. 

A new method of qualitat ive charac terising the ' hydro-dynamic turbulen ce is 
proposed in this chapter. The time series obtained from the fluctuating intensity 
measurements is Fourier analysed to obtain the an and b., coefficients. The points 
Rn obtained from these values are plotted in (a, bn) space . Trajectories in the 
Fourier space show certain character istics , depending on the strength of the 
turbulence . It is also found that the phase space trajector ies will characterise 
the turbulence qualitat ively, 

Quantitative characterisation is also done by K entropy method. The values 
of K entropy gives a quantitative picture of .the streng th of turbulence averaged 
over the path. 

Chapte r VI gives the general conclus ions drawn from the results reported in 
the earlier chapters. There is no well defined opttcal window for sea water, 
However, because of the high scattering loss in the blue region and high 
absorption in the red region , there is a broad minimum for the attenuation at 
around 500 nm. It is further conc luded that the attenuat ion of sea water essentially 
depends on the amount of suspended partic les present. The dissolved const ituents 
have lesser effect on the attenuation. The behaviour of the fluctuations in the 
intensity of the propagated laser beam , due to the variat ion in the temperature 
of the water medium is similar to that in the case of the atmosphere. The major 
difference between the two cases is in the time scales in which the fluctuations 
occur. 

S.p.36. AMBIKA, G.-Studies on the universal parameters and 
onset of chaos in dissipative system-198~D r. K. Babu Joseph . 

'The thesis work is mainly centered on the asymptotic behaviour of nonlinear 
nonintegrable dissipative dynamical systems. It is found that such systems exhibit 
random behaviour or chaos. The nature of the onset of chaos and the statistical 
description of the chaotic stale are fascinating fields of study . One of the 
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mechanisms for onset 01chaos in many systems is the period doub ling bifurcations . 
This route to chaos is characterised by a universal behaviour described by two 
universal ind ices viz. the bifurcation rate and the scaling factor oc: as well as 
the universal funct ion g(x). These are usually computed numerically . 

The thesis reports a new analyt ic algor ithm developed using a perturbative 
scheme to compute« , and g (x) for gene ral one hump maps of the form 
Xn+l = 1 - a x n' where z is the order of the local maximum. For a given z, it 
is possible to carry OUI the calculations to any order of accuracy. However the 
perturbative series is not highly convergent but asymptotic in nature and so the 
use of Pade approximants is found to give reliable results. When z is not an 
integer, but z = z: ± f with z' the integer nearest to z. the expressions for ex: 

and can be expanded in powers of E + vc . 
At the accumulation point of the bifurcations a ~. the iterates of ~(x) form a 

nearly self-similar Cantor set. The first three dimensions Do. 0 " O2 of this set 
are computed using our method and their variation with z is studied. 

The latter part of the thesis deals with investigations on the onset of chaotic 
behaviour in a driven pendulam with van der Pol like dissipat ion. We apply 
Melnikov crite rion to predict the onset of chaos in this system, followed by a 
detailed numerical analysis. We observe that at low frequencies. the system has 
a strange attractor while at medi um frequencies. the limit cycle develops a 
stochastic band . Inside the band, subha rmonic bifurcat ions can be observed. 
The effect of an additive white noise in this system is to wash out the random . 
nature to some extent, although the approach to chaos is acc elerated by noise. 

S.p.37. Abdul Rasheed, T.M.-Laser induced thermal lens and 
near infrared absorption studies of CH overtones in some 
organic compounds-1988-Dr. V.P.N. Nampoori 

With the advent of laser technology and parallel development s in detect ion 
techniques, research in spectroscopy has attained new dimensions. Measurement 
of weak absorptions arising from vibrational overtone and weakly allowed electronic 
transitions is one such area Two optothermat techniques namely photoacoustic 
and thermal lensing are now-a-days used to detect such weak absorptions. 
Vibra tional overtone spectroscopy or X-H (X = C.N,O) conta ining molecu les is 
an area of considerable interest and both the above mentioned exxperimental 
techniques are being used for overtone spectroscopy . The following spec ific 
reasons are seen as the motivation for the interest in X-H overtone spectroscopy . 
(1) It is recoqni sed in the study of nonrad iative elec tronic relaxation processes 
that highly excited vibrational levels in the ground electronic state actively 
participate in the intramolecular energy relaxation. (2) The conventional normal 
mode descript ion, which is widely and successfully used to describe fundamental 
molecu lar vibrations fails to prov ide a satisfactory desc ription of the very anharmonic 
overtone s. One can in principle introduce anharmonic coupling terms in the 
Hamiltonian and can predi ct the overtone spectra. But such an app roach is 
shown to predict compli cated spectral features. and is contrary to what is 
experimentally observ ed. This led to the introduction of the local mode model 
for describing the highly exc ited vibrational states of X-H containing molecu les. 
(3) AI') understanding of highly excited vibrational states is an ess~~~ ; ,, 1 part of 
the developme nt of a satisfactory theory of multiphoton photoche mistry. (4) The 
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