
Scien&fic	
  Achievement	
  
A	
  new	
  electromagne&c	
  theory	
  is	
  developed,	
  which	
  
enables	
   the	
   efficiency	
   calcula&on	
   for	
   solar	
   cells	
  
with	
  absorber	
   layer	
  much	
   thinner	
   than	
   the	
   typical	
  
wavelength	
  of	
  sun	
  light.	
  

Significance	
  and	
  Impact	
  
The	
  model	
  allows	
  design	
  and	
  op&miza&on	
  of	
  new	
  
genera&ons	
   of	
   solar	
   cells	
   with	
   higher	
   efficiency	
  
and	
   less	
   material	
   consump&on	
   for	
   cost-­‐effec&ve	
  
photovoltaics.	
  

Research	
  Details	
  
–  Emission	
   leaving	
   a	
   solar	
   cell	
   is	
   calculated	
   using	
  
Fluctua3on-­‐Dissipa3on	
  theorem	
  by	
  including	
  all	
  near-­‐
field	
  op3cal	
  effects.	
  

–  The	
  balance	
  between	
  absorp3on	
  and	
  emission	
  is	
  used	
  
to	
  calculate	
  the	
  solar	
  cell	
  efficiency.	
  

–  The	
   theory	
   is	
   applied	
   to	
   an	
   ultra-­‐thin	
   solar	
   cell	
   to	
  
demonstrate	
  the	
  effect	
  of	
  electromagne3c	
  design	
  on	
  
cell	
  performance.	
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A	
  GaAs	
  solar	
  cell	
  with	
  gold	
  back	
  reflector	
  is	
  modeled	
  using	
  
the	
  developed	
  theory.	
  A	
  strong	
  I2P-­‐SPP	
  mode	
  emission	
  to	
  
gold	
  appears	
  at	
  40nm	
  thickness.	
  This	
  leads	
  to	
  anomalous	
  
dip	
  in	
  the	
  cell	
  voltage.	
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