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FIELD OF RESEARCH 

 

Many problems of theoretical chemistry can be ultimately reduced to the 

equivalent problems of either maximizing or minimizing a function or a 

functional. For complex functions and functionals deterministic search for 

critical points is often not the best way when the surfaces being explored have 

a rather large number of critical points. A number of soft-computing methods 

that can do the job better exist, notable among these are the Simulated 

Annealing method (SAM), evolutionary algorithms (EAs) like Genetic 

Algorithms, Ant Colony Algorithms, Swarm-Intelligence driven algorithms 

and the Neural Networks. My focus has been towards exploring these 

algorithms, especially the hybrids of them, to handle the following problems: 

(1) Computing eigen-spectra of Hermitian matrices and to explore the various 

matrix partitioning schemes available, like the energy-dependent and the 

energy-independent wave operator formalism; to extract a small number of 

eigen-values and vectors for moderate size matrices. 

(2) Finding local and global minima and maxima on complex potential energy 

surfaces of atomic and molecular clusters, spin-clusters etc. 

(3) Finding 1st and 2nd order saddle points of the above-mentioned surfaces 

with a view to locating the transition structures. 

(4) Thermal effects on cluster geometry and other properties, especially 

response properties. 

(5) Constructing localized orbitals and optimizing basis functions. 

(6) Development of methodologies to scope out the reaction pathways for 

some simple problems. 

Presently, I have done some work towards the solution of the reactive 

scattering problem for three body systems using the wave packet evolution (in 

hyperspherical co-ordinates); parallelization of the code using MPI, OpenMP 

and mixed MPI-OpenMP parallelization. 

 

Special emphasis has been given on the fine-tuning of relevant parameters of 

each algorithm and parallelization of the methods proposed, so that they 

become competitive with the existing computing schemes. 
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