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ABSTRACT 



GROUND STATE STRUCTURAL SEARCHES FOR BORON ATOMIC CLUSTERS 

USING DENSITY FUNCTIONAL THEORY 



by John Kabaa Kamau  



Elemental  boron  has  a  fascinating  chemical  versatility  that  is  unique  among  the elements  of  the  periodic  table.  The  study  of  the  evolution  of  boron  atomic  clusters  and their chemical and physical properties is of fundamental interest to researchers interested in nanotechnology. 

One of the most difficult problems in the study of boron clusters is finding their ground  state  cluster  structures.    The  atomic  arrangements  in  clusters  are  generally  very different from those in corresponding bulk materials, such that chemical intuition cannot be trusted to generate optimal structures.  An unbiased search method was used to search for  these  stable  boron  structures.  It  took  advantage  of  the  relative  speed  of  the  density functional-based tight binding (DFTB) method to identify low-lying local structures and then  used  the  more  accurate  density  functional  theory  (DFT)  to  find  the  ground  state structures. 

The  lowest  energy  boron  clusters  for  cluster  sizes  N  =  2-14,  16,  18  and  20  and their  respective  binding  energies  per  atom  were  investigated.  Planar,  three-dimensional (3D)  cage-like  and  tubular  ring-shaped  structures  were  found.    Preliminary  results,  for B80, at the DFTB level suggest that cages are not the most stable cluster structures. 
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