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crystallised at aroun 330 K and resistivity dcreased by five orders of magnitude . 
SnTe films were usually prepared from p-type SnTe ingots prepared by fusing 

stoich iometric proportions of Sn and Te. In the work reported here. SnTe thin 
films were prepared for the first time by the three temperature method to avoid 
incongruent evaporat ion fr.om a sing le source and the consequent lack of 
stoich iometry. 

It had been found that good stoichiometric films ot SnTe were obtained with 
the following parameters : 
tin flux = 4.1 X 10'4 to 2.4 X 10'5 atoms cm-2S- ' 
tellurium flux = 7.4 X 10'5 to 2.2 X 10'6 atoms cm -2S- ' substrate temperature = 
568 - 598 K. 

The struc tural charac terisation of these films were done by x-ray diffraction 
technique. These films had gra ins oriented such that (111) planes were parallel 
to the substrate surface. Optical micrographs of the films before and alter 
annealing showed that annealing at the preparation temperature had no effet on 
the gra in size. The temperature dependences of the electr ical conductivity. the 
Hall coefficient and Hall mobility of these films were studied in the temperature 
range 100 - 450 K. As prepared thin films of SnTe. had got the following 
electrical characterist ics at room temperature : 
Conductivity 6.5 x 103 (ohm cm)' ' 
Hall coefficient 1.55 x 10- 2 crn? coutomo " 
Hall mobility 100 cm2V ·'S-' 

The effect of annealing on the electrical properties had also been investigated . 
The carrier concentration and condu ct ivity decreased alter annealing whereas 
the Hall mobi lity increased . 

Due to the low chemical diffusion constant of tin, which results in the freezing 
of the equillibrium tin vacancy concentration, SnTe is always a p-type extrinsic 
semiconductor. Because of the heavy carrier concentration and the consequent 
repulsion between the car iers the mobility of charge carriers in SnTe films are 
low. The mobility can be increased by reducing the carrier concentration. This 
can be achieved by filling the tin vacancies by an appropriate cation which is 
having a high mobility in the SnTe matrix. It has been possible to obtain mobilities 
better than 1000 cm~·'S - ' at room temperature by doping SnTe films with 
germanium. 

A setup for testing IR detectors had been fabr icated and is also reported in 
this thesis. A cell which could be evacuated and cooled to LN2 temperature 
with provisions for detector mounting and illumination had been fabricated as 
part of this setup. A ligh chopper also was designed and fabricated in house, 
for this purpose . This chopper can produce light pulses from 10Hz to 2000 Hz 
using two chopping blades and had an accuracy better than 0.1% and neglig ible 
temperature drift . 
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The thesis presents a detailed account of the investigation carried out in the 
area of Photoacoustic (PA) technlque and an extensive version of its instrumentation 
It contains many examples in which simple measuring techniques based on PA 
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effect have been effectively utilised for different types of studies associated with 
laser technology. One of the important work presented is the design and 
fabrication of a laser power meter based on PA effect. This laser power meter 
is capable of detecting all wavelengths from near ultraviolet to far infared region . 
Subsequently a measuring range from 5 w to 10 w is obtained which represents 
a considerable improvement over similar devices reported earlier. This set up 
has been successfully employed in the laser attenuation measurement in the 
atmosphere using a He-Ne laser. From the result it is found that the pollution 
is maximum at 2 am in Cochin University campus. 

Similarly PA studies have been extended to study the thermal diffusivity of 
Copper and Ce02films for different thicknesses and this method offers a promising 
tool for the precise measurement of thermal parameters of such samples. These 
studies in fact revealed the possibility of identifying the thermal parameters 
associated with dielectric materials which are needed for the develooment of 
high qual ity optical materials for laser systems. 

A current stabi lised CW CO2 laser has been designed and fabr icated. It 
essentially cons ists of two wafer cooled plasma tubes of lengths 75 cm each 
are opt ically in series but electrically in paralle l. Solid state circuitry is employed 
for current stabilisation and control. Stabilised CW laser beam in the 10.6 m 
region upto 30 Watts is available from this sysrem. Parametric studies of the 
current regulated CW CO2 laser have been carr ied ou; using a potoacoustic 
laser power meter. The detailed study of variation of laser power with plasma 
tube current levels at a fixed gas pressure gives the parametes for optimising 
the operat ing condit ions. It is found that the additon of water vapour at 0.3 torr 
improves the power level beyond 30 W. 

This CO2 laser has been successfully employed for material processing in 
silicon wafers. The optical transmission through this wafer is measured as a 
function of time using the photoacoustic laser power meter. It is observed that 
the transmission coefficient decreases with the time and in 10-15 seconds it 
reaches a steady value. Thus the absorptio n coefficient could be determined at 
this temperature from which the free carrier concentration in an intrinsic 
semiconductor is accurately calculated . 

S.p.35. REGHUNATH, A.T-Studies on Optical Attenuation In 
Sea Water Using Dye Laser and Laser Propagation In a 
Turbulent Medium-1988-Dr. V.P.N. Nampoorl. 

With the advent of lasers, there has been a revived interest in the field of 
under water opt ical systems. Lasers, because of their low divergence, narrow 
bandwidth and high power are identical sources for under water optical 
communication, ranging and photography. In order to develop any under water 
optical system, the region of minimum attenuat ion of light in water must be 
identified. The search for an optical window demands an extensive study of the 
transmission characteristics of sea water for different wavelengths in the visible 
region. The sea water constituents are of two types; the dissolved salts which 
are mostly in ionic state and the suspended particules such as organic matter 
and dust. The dependence of optical attenuation on the concentration of these 
constituents is an essential scientific information to be gathered. the sea water 
being in random turbulent motion, the laser propagation in a turbulent medium 


