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Organic	  Solar	  Cell	  

The	   efficiency	   of	   single	   junc.on	  
organic	   semiconductor	   solar	   cell	  
has	   improved	   rapidly,	   from	   4.4%	  
to	  at	  least	  9.2%	  in	  the	  last	  6	  years	  



Harnessing	  addi.onal	  incident	  photons	  with	  
wavelengths	  beyond	  the	  absorp.on	  energy.	  

Mo.va.on	  is	  to	  improve	  efficiency	  of	  organic	  Solar	  cell	  

Losing	  energy	  



Materials	  



Chemical	  Physics	  LePers	  3,	  155–157	  (1969).	  



Rate	  of	  singlet	  fission(	  kf	   )	   in	  
pentacene	   is	   very	   fast	   (1/80	  
fs)	   and	   dependent	   on	   the	  
magne.c	   field,	   increasing	  
slightly	   ini.ally	   and	   then	  
decreasing	   at	   fields	   higher	  
that	  50	  mT.	  





The	  binding	  energy	  of	  a	  triplet	  exciton	  in	  pentacene	  is	  signified	  by	  the	  horizontal	  at	  0.86	  eV	  



The	  HOMO-‐LUMO	  energy	  of	  the	  geometry	  is	  
1.0–1.1	  eV	  and	  the	  binding	  energy	  of	  the	  CT	  
state	  is	  found	  to	  be	  roughly	  0.1	  eV	  	  
	  
à CT	  state	  energy	  of	  0.9–1.0	  eV	  	  
à Low	  enough	  to	  break	  up	  the	  pentacene	  

triplet	  state.	  
	  

head-‐to-‐tail	  

the	  face-‐to-‐face	  	  

HOMO-‐LUMO	  energy	  is	  1.4–1.6	  eV,	  and	  the	  
CT	  binding	  energy	  is	  roughly	  0.3	  eV	  
à	  CT	  state	  energy	  of	  1.1–1.3	  eV.	  



•  C60	   are	   sensi.ve	   to	   small	   changes	   in	   the	   donor	   and	   acceptor	  
energy	  levels	  

•  The	  most	  technologically	  promising	  acceptor	  is	  PbSe(1.26	  eV).	  It	  
efficiently	  dissociates	  pentacene	  triplet	  excitons	  and	  also	  absorbs	  
long	  wavelength	  light.	  

Their	  conclusion	  


