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ABSTRACTS 

The Thomas-Fern i (TF) method and i t s r e f i n e m e n t , t h e 

Thomas-Fermi -Di r a c (TFD) app roach have been w i d e l y employed 

i n t h e l i t e r a t u r e t o s t u d y s c r e e n i n g i n b o t h m e t a l s and s e m i -
i 

conductors, but only for homogeneous and i so t rop ic model 

sol ids ( i . e . wi th in the Local density approximation). The 

f ront ier of s t a t i c d i e l e c t r i c screening theory in semiconductors 

is here extended further to account for exchange-correlation 

and inhomogeneity within the framework of the energy densi ty 

functional formalism. In p a r t i c u l a r , the reciprocal space 

formulation of Langreth and Mehl is used to give exchange-

corre la t ion a nonlocal descript ion. The resu l t ing nonlocal 

TFD equation is l inear ized to obtain a closed ana ly t i ca l 

expression for the s p a t i a l d i e l e c t r i c function and the range 

of va l id i ty is inves t iga ted . I t is shown that the spa t i a l 

d i e l e c t r i c function s t i l l has a simple analyt ical form but 

the constants appearing in it have many body effects 

incorporated. The present nonlocal Thomas-Fermi-Di rac 

theory (TFD-NLDA) is more effect ive at reducing a t t r a c t i v e 

po ten t ia l s than a l l previous l inear or nonlinear screening 

theories based on the TF method. 
























































































































































