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First-principles approaches to electronic band structure of materials 

报告摘要： 
Elec t ronic  band  struc t ur e  is  one  of  key  propert i es  of  a materi al  that  has  attrac t ed  

ever -increas i ng  int eres t  in  rec e nt  years thank s  to  treme ndo us  effort s  in solar -ener gy  
orie nt e d  phot ov ol t ai c  and  photoc at al y t i c  resear c h . From the  theoret i c a l  pers pec t i v e,  
densit y  func tional  theo ry  in local  dens it y  appr ox i m at i on  or  variou s  gene ral i z ed  gradi e nt  
approx i mat i o ns  suffers  from  the  well -know n  band  gap  proble m[ 1] . Accurat e  theo ret i c al  
predic t i on  of  elec t ro ni c  band  struc t ur e  of  material s  is  theref or e  of  great  import anc e in 
both  fund a m ent al  and  applie d  resea rc h . Nowa da y s,  the  elec t r oni c  band  struc t ur e  of  
the  systems  with  weak  elec t r o n  corr elat i on s  and  relat iv ely  simple  struc t ur es  can be  
accura t el y  desc ribe d  by  Gree n’s  func t ion  base d  many -body  pertu r bat i on theory  in the  
GW appro ac h [ 2]  and  dens it y  func t io nal  theory  in various  hybrid  func t ion a l  
appro ac hes . On  the other  hand,  ther e are  still severe challe n ges  for  accurat e  
theor e t i c al  predic t i on of  elec t roni c  band  struc t ur e  of  complex  material s  wit h  
compli c at ed  struc t ur e  and/or  compo s i t i ons,  and  strongl y  corr elat ed d/f -elect r on  
systems . In  this  work  I  will pres e n t  our  recent  effort s  to  develop i ng  numeric a l l y  
accura t e  and  effic ient  firs t -pri nc ipl es  based  theo ret i c al  appro ac h es  to  elec t ro ni c  band  
struc t ur e  of   materi al s  includi n g nume ri c al l y  accurat e  GW appro ac h in  the linea riz e d  
augm e nt ed  plan e wav es  (LAPW) framew or k  [ 2],  the  pertu r bat i v e  modif ied  Beck e -
Johns on pot ent i al  [ 3]  as  a quick  and  prag m at i c  appro ac h  to  elec t roni c  band  struc t ur e  
of  complex  material s,  and  config ur at i o n al l y  statis t i cal  aver agi n g  appro ac h to  elec t ro ni c  
band  struc t ur es  of  alloy ed semic onduc t or s .  
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