
Analyses of the fast decaying region of the time profiles revealed that tryptophan has two 
main decay components with decay times at 2.7 ns and 15.7 ns. The same analyses showed 
decay times of 0.8 ns, 3.7 ns for CsI, 0.4 ns, 3.8 ns for CsBr, and 2 ns, 7 ns for anthracene. In 
contrast to anthracene, tryptophan was found to be stable under high vacuum conditions. 
Usefulness of tryptophan as an ion detector in a plasma desorption time-of-flight mass 
spectrometer has also been demonstrated.  
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Ion and UV photon induced fluorescence from di-peptides  
 
Fast heavy ion and UV photon induced fluorescence from di-peptides of trp-phe, phe-phe, and 
tyr-leu have been investigated, and the intensities of such photon emissions in the 185 nm – 600 
nm wavelength region, and their spectral characteristics were compared with those of their 
constituent amino acids of tryptophan, phenylalanine, tyrosine, and leusine. Fission fragments 
from a californium-252 radioactive source has been used to produce ion induced emissions 
from solid samples of the compounds, and the UV induced emissions of the same compounds 
in liquid phase were investigated by using a UV/Vis spectrophotometer and a 
spectrofluorophotometer.  
 

Intensities of the ion induced emissions from di-peptides were found to be smaller than their 
constituent amino acids except in the case of tyr-leu where the intensity was found to be more 
than double when compared with the emissions from tyrosine and leusine. Analyses of the 
time profiles of the ion induced emissions recorded using a home built cf-252 plasma 
desorption time-of-flight mass spectrometer equipped with a photo multiplier tube revealed 
that trp-phe, and tyr-leu have single exponential decays having decay times 1.8 ns, and 1.4 ns 
respectively. However phe-phe showed two decay components with decay times 7 ns, 30 ns. 
These decay times can be found in the emission components of the constituent amino acids of 
tryptophan, phenylalanine and tyrosine within error limits. Wavelength analyses of di-peptide 
emissions also showed that their emissions were similar to the above three amino acids. It 
indicates that one of the amino acids is dominant in the emissions of di-peptides, and they 
participate in the emissions as individual amino acids. UV absorption and emission spectra 
obtained with peptides in liquid form also confirms the above finding.  
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Adding fault-tolerance and load-balancing to JavaSpaces  
 
Tuplespaces or object based distributed shared memory provides a simple flexible paradigm 
for building distributed systems. JavaSpaces is a Java based object-oriented tuplespace with 
support for storing Java objects including code and polymorphic tuple type matching.  

 
Early tuplespace implementations suffered from limitations inherent in their centralised design; 
namely a single point of failure and a scalability bottleneck. These problems can be overcome 
by tuplespace distribution using replication and partitioning techniques. Although the 
JavaSpaces specification leaves open the possibility of a distributed implementation, all 
available implementations are centralised in design.  
 
We have developed JavaSpaces-WRAP (JavaSpaces With Replication And Partitioning); a 
client-side class library that emulates a distributed JavaSpace by federating several JavaSpace 
services. The library consists of two primary classes; one provides fault-tolerance via operation 



replication, while the other provides scalability and load balancing via deterministic 
partitioning of tuples. JavaSpaces-WRAP follows the decorator design pattern to layer 
functionality atop a basic centralised space, maintaining most of the syntax and semantics of 
the centralised JavaSpace. Clients access the distributed JavaSpace transparently by 
instantiating the appropriate wrapper and invoking standard JavaSpace operations.  

 

Tests to determine fault-tolerance provided by the replication wrapper were carried out by 
modifying an online auction application to use the replication wrapper. Replica failure was 
simulated by killing one of the replicas while the application is being used. The fault-tolerance 
provided by the replication wrapper enables the application to continue functioning normally 
until all replicas fail. Scalability and load balancing behaviour was tested by using a fractal 
generator application modified to use the partitioning wrapper. The master-worker pattern of 
the fractal generator uses objects of various types for communication. These objects are 
distributed among partitions according to their hash value to achieve load-balancing. We are in 
the process of obtaining data to calculate the speedup provided by partitioning under varying 
loads.  
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Effect of distance on the measurement of multiplicity and peak currents of lightning 
direction finding systems  

J.  
Two lightning locating systems were utilised in obtaining the cloud-to-ground flash 
characteristics in Sri Lanka and in the surrounding area of the Indian Ocean. A total of 5189 
cloud to ground (CG) flashes for 39 days in the months of February, May, June, August, 
September and October in 1999 were used for this study.  
 
Data shows a clear reduction in the multiplicity when thunderstorms are far from the 
measuring stations. It was observed that the average multiplicity can be represented by the 
relationship ax-b where a = 7.83, b = -0.25 and x is the distance. When the distance is within 10-
20 km, we get a multiplicity value of 4.5, which agrees well with the previously reported 
measurements carried out with transient recorders. The reduction in average multiplicity with 
the distance can be attributed to the attenuation of EM radiation when travelling long distances 
over the finitely conducting ground plane.  

Opposite trend (larger the distance, higher the peak current values) was seen for average peak 
current values when studied against the distance. This effect can be easily explained in terms of 
attenuation due to finite ground conductivity and trigger thresholds in electronic circuits that 
effects the filtering process of the lightning ground flashes. A average peak current value of 22 
kA was observed for distances 10-50 km.  

535 E1 
Analysis of voice signals using non-linear techniques  
 
Analysis of speech signals is important for the development of speech recognition and speech 
synthesis techniques. Conventional methods used for speech analysis such as Fourier spectra 
and linear predictive coding are based on linear techniques. However, speech production is a 
non-linear process and the speech signals have been found to contain non-linearities. Therefore 
it has been recently recognised that non-linear techniques are more suitable for the analysis of 
speech signals.  

 


