
photo peaks remained intact, especially the photo peak at 1001 keV which could be used for 
direct analysis of 238U. The performance of the system for different immersion depths of the 
Ge detector was also tested and the results are reported.  
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Transport and dielectric properties of the gel polymer electrolyte system PAN:EC:PC:LiTFSI  
 
Polyacrylonitrile (PAN) based gel polymer electrolytes incorporating 
lithium(bis)trifluoromethanesulfonate imide (Li(CF3SO2)2N or LiTFSI) have ionic 
conductivities high enough to be used as electrolytes in ambient temperature polymer 
batteries. However, the mechanism of ion transport and the effect of ion pairs and ion-
polymer interactions in these electrolytes are still not well understood. High frequency 
dielectric measurements provide a convenient means to probe the behaviour of ion pairs, and 
ion-polymer interactions. Ionic conductivity and broad band dielectric relaxation 
measurements have been performed for the gel polymer electrolyte system 
PAN/EC/PC/LiTFSI in the frequency range from 1 MHz to 1.8 GHz and from –20 oC to 50 
oC. Out of the various PAN/LiTFSI composition ratios studied, the 6:1 composition ratio by 
weight gives the highest ionic conductivity. The room temperature (25 oC) conductivity of the 
gel electrolyte with this composition, PAN (15.4%) / EC(41.0%) / PC(41.0 %) / LiTFSI (2.6%) 
(by weight) is 2.5x10-3 S cm-1. The ε” spectra of gel electrolytes with various compositions 
show the presence of a high frequency peak in the 0.5 GHz region attributed to the α 
relaxation process and a peak/ shoulder in the 10 MHz region attributed to the ion-pair 
relaxation. The temperature dependence of the ionic conductivity and the peak ion pair 
frequency clearly shows that the temperature dependence of the ion pair frequency follows 
very closely the temperature dependence of the conductivity, where as the á peak frequency 
does not. This, we believe, is an important observation concerning the mechanism of ion 
transport in this PAN based gel electrolyte. This suggests that the immediate environment for 
ion pair relaxation and ionic transport is the same and the Li+ ion transport probably takes 
place in the vicinity of the PAN chains and the ion pair relaxation frequency appears to reflect 
the dynamic environment in which the cations migrate. On the other hand, the coupling of 
the á relaxation of EC/PC molecules to the ionic conductivity appears to be much weaker.  
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Scintillating properties of the amino acids of tryptophan  
 
Fast heavy ion induced emission spectra from amino acid tryptophan in solid phase have been 
studied to assess its suitability as a scintillator. The characteristics of the spectra have been 
compared with those of standard scintillators of CsI, CsBr and anthracene. Fission fragments 
from a californium-252 radioactive source were used to produce photons from solid surfaces of 
amino acids, and time profiles of the emission of photons were recorded using the time-of-
flight mechanism of a home built 252Cf plasma desorption mass spectrometer equipped with a 
photo multiplier tube.  

 
Investigations showed that the majority of the emission from tryptophan, CsI and CsBr are 
confined to 300 nm - 400 nm. The wavelength distributions of tryptophan and CsI were also 
found to be similar. The intensities of emission from the both compounds corresponding to the 
above wavelength region were 72% and 75% respectively.  
 



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 


