
Scien&fic	
  Achievement	
  
Calcula&ons	
   show	
   that	
   the	
   op&cal	
   absorp&on	
   of	
   a-­‐
Si:H	
  nanowires	
  can	
  be	
  enhanced	
  and	
  designed	
  with	
  
dielectric	
  op&cal	
  antennas.	
  	
  

Significance	
  and	
  Impact	
  
The	
  total	
  volume	
  of	
  a-­‐Si:H	
  needed	
  for	
  effec&ve	
  solar	
  
absorp&on	
  can	
  be	
  reduced	
  significantly	
  with	
  the	
  use	
  
of	
   dielectric	
   antennas,	
   poten&ally	
   improving	
  
efficiency	
  and	
  stability	
  and	
  reducing	
  cost.	
  

Research	
  Details	
  
–  Semiconductor	
   nanowires	
   support	
   localized	
   Mie	
  

resonances,	
  which	
  result	
  in	
  resonant	
  absorp7on	
  modes	
  
–  We	
  compare	
  four	
  different	
  cases,	
  and	
  show	
  that	
  replacing	
  

the	
   core	
   of	
   the	
   nanowire	
   with	
   a	
   nonabsorbing	
   dielectric	
  
does	
  not	
  significantly	
  perturb	
  the	
  modes,	
  maintaining	
  high	
  
absorp7on.	
  Adding	
  an	
  an7reflec7on	
  coa7ng	
  to	
  the	
  outside	
  
of	
  the	
  wire	
  also	
  improves	
  the	
  response,	
  and	
  the	
  two	
  can	
  be	
  
combined	
   to	
   reduce	
   the	
   total	
   volume	
   of	
   semiconductor	
  
required.	
  

Dielectric Optical Antennas for Solar Absorption Enhancement 
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Calculated	
  opHcal	
  absorpHon	
  weighted	
  by	
  the	
  solar	
  
spectrum	
  	
  in	
  core-­‐shell	
  nanowires	
  of	
  various	
  geometries	
  

consisHng	
  of	
  a-­‐Si:H	
  semiconductor	
  and	
  a	
  dielectric	
  with	
  n=2	
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