
Scien&fic	
  Achievement	
  
We	
  have	
  developed	
  an	
  adap&ve	
  inorganic	
  system	
  that	
  
dynamically	
  alters	
  its	
  emergent	
  mesoscale	
  morphology	
  
in	
  response	
  to	
  changes	
  in	
  the	
  illumina&on	
  condi&ons.	
  

Significance	
  and	
  Impact	
  
Phototropic	
   growth	
   provides	
   the	
   ability	
   to	
   grow	
  
structures	
  of	
  en&rely	
  different	
  geometries,	
  periods,	
  and	
  
direc&ons	
   directly	
   on	
   top	
   of	
   one	
   another,	
   enabling	
   a	
  
new	
   type	
   of	
   addi&ve	
   photolithography	
   where	
   3D	
  
architectures	
  are	
  built	
  up	
  through	
  temporal	
  varia&ons	
  in	
  
the	
  illumina&on	
  condi&ons.	
  	
  

Research	
  Details	
  
–  Spontaneous	
  forma.on	
  of	
  mesoscale	
  lamellar	
  pa1erns	
  
during	
  photoelectrodeposi.on	
  of	
  selenium–tellurium	
  films	
  

–  Polariza.on,	
  wavelength,	
  and	
  angle	
  of	
  incident	
  light	
  control	
  
the	
  lamellae	
  orienta.on,	
  period,	
  and	
  growth	
  direc.on,	
  
respec.vely,	
  and	
  can	
  be	
  dynamically	
  altered	
  during	
  growth.	
  	
  

Design of 3D Mesostructures via Phototropic Growth 
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90°	
  shiRs	
  (le%,	
  middle)	
  or	
  con.nuous	
  rota.on	
  
of	
  polariza.on	
  of	
  incident	
  light	
  (right)	
  create	
  

wood-­‐pile	
  and	
  spiral	
  structures	
  

Change	
  in	
  illumina.on	
  wavelength	
  (le%,	
  
middle)	
  and	
  incident	
  angle	
  (right)	
  create	
  

branched	
  and	
  zig-­‐zag	
  structures	
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