
It is worthy to note that the two El-Nino events 1976/ 1977 and 1986/ 1987 show 
opposite type of OLR behaviour with compared to 1982/ 1983 El—Nino event. During 
the period of 1983 – 1990, year to year behaviour of OLR was similar except for the El-
Nino event that took place in 1986/ 1987 in 1976 – 1977 and 1986 – 1987, OLR show dry 
condition type (low convective activity) longitudinal movement and 1982 – 1983 shows 
wet condition type (high convective activity) longitudinal movement  in the region. 
Comparing these three events together (76 – 77, 82 – 83, 86 - 87) it van be seen that the 
OLR field alternates between dry condition to wet condition in 5 – 6 year. 
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Photoelectrochemical characterization of ZnSe coated copper indium sulphide thin 
film electrodes 
 
Copper Indium Sulphide thin films were prepared by sulphidation of Cu-In alloy on Ti 
substrate. Cu-In alloy was potentiostatically electrodeposited at – 1.4 V Vs SCE in an 
aqueous bath containing 5 mM CuCl2, 37.5 mM InCl3, 1% (v/V) TEM and. 75% (V/V) 
ammonia> 
 
Sulphidation was carried out in saturated H2S gas at 550 ºC for 30 min. XRD 
measurement reveals that the crystal structure of the films is CuIn11S17. ZnSe was 
deposited on CuInS electrode  by electrodeposition in an aqueous bath of 0.1 M ZnSo4 
and 10-5 M SeO2 at - ).5 V Vs SCE for 90 min. XRD measurement reveals that the ZnSe 
films are amorphous.  
 
Ti/ CuInS/ ZnSe thin film system in a PEC cell containing KI produces n-type 
photoconductivity. Dark and illuminated I-V measurement shows the existence of a 
main junction. However, some departure is also evident suggesting the possibility of 
existence of another junction. Spectral response of the Ti/CuInS/ZnSe system in a pPEC 
cell shows the photoresponse of both n-CuInS/p-ZnSe znd p-ZnSe/ electrolyte 
interfaces. Normally, for shorter wavelength the spectral response is p-type while for the 
long wavelength it is n-type. 
 
The preliminary results of the study suggest the possibility of utilizing electrodeposited 
n-CuInS in combination with electrodeposited p-ZnSe in developing a low-cost thin film 
solar cell. 
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A study on force measurements of conducting polymer artificial muscles 
 
Conducting polymers (CP) such as polypyrrole (PPy) can be easily synthesized by 
electrochemical oxidation of the monomer. During synthesis, they tend to from free-
standing and mechanically-cohesive films. They can be electrochemically oxidized and 
reduced in a continuous, reversible way. These processes accompany the movement of 
ions and solvents in side and outside the films. 
 
This result in conformation changes along the polymeric chain. Artificial muscles, which 
are linked to the conformational changes, were developed by constructing CP/ non-
conducting polymer bilayers. There was no systematic study reported on the force, 



which can be obtained from these muscles. In this study, investigations have been 
carried out to measure the force by changing the incorporated anions, sample thickness 
and the polymerization current density. 
 
Bilayer sritificial muacles were made with PPy on a non-conducting polymer coated 
with a thin gold layer. Force measurements were carried out with a Quartz Crystal 
Micro-balance (QCM) and were recorded simultaneously with the cyclic 
voltammogramms. Muscles made with large surfactant anions gave higher forces than 
that smaller anions. 
 
The force variation was liner with the sample thickness. The films made with large 
current densities gave higher forces. There was an increment in the force with the 
increasing sweep rates. QUM studies verified that large forces can be obtained when 
cations are the moving species. 
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A study of electrical properties of degenerate GaAs 
 
We have studied a degenerate GaAs sample grown by MBE, in order to understand 
some of its important electrical properties. The sample was prepared at the Department 
of physics, Chalmers University, Sweden. Our primary objectives were to determine the 
lifetime, mobility of the carriers and the position of the Fermi energy level of the 
material. In addition, measurements on conductivity type, doping concentration and 
resistivity variation of temperature in the measurements were carried out using Van Der 
Pauw method   
 
If was found that resistivity increased with temperature. The relaxation time due to 
ionized impurity scattering and hall-mobility were found to be 3.24 X 10 -13s and 2.20 X 
103 cm2 V-1 s-1, respectively. The estimated position of the Fermi level above the bottom 
of the conduction band was found to be 76 meV. All these experimental observations 
lead to the conclusion that degenerate GaAs material shows metallic behaviour in its 
electrical properties. 
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A direct reading pressure gauge to monitor endotracheal cuff pressure in intensive 
care patients 
 
A vital task in intensive care is the monitoring of the cuff pressure of endotracheal tubes. 
Tracheal damage caused by over-inflated cuffs is a well recognized problem. Tissue 
ischaemia occurs in normal individuals when the cuff pressure exceeds 30 mmHg. It can 
also occur at lower cuff pressure levels in low cardiac output states in intensive care 
patients. Monitoring cuff pressure is, important so that the pressure can then be adjusted 
to a safe level and thereby prevent pressure necrosis of delicate airway structures.  
 
 Pressure gauges to measure the cuff pressure are not available locally. We have 
designed and constructed an electronically operated pressure gauge using a piezo-
resistive differential pressure transducer sensitive in the range from 0 to 5 psi 
(differential) , an instrumentation amplifier, operational amplifiers and a 7 segment LCD 
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