
Research Details 
–  Surfactants	
  are	
  a	
  class	
  of	
  compounds	
  found	
  in	
  many	
  everyday	
  products,	
  from	
  soap	
  to	
  paint.	
  
–  Here,	
  small	
  surfactant	
  molecules	
  were	
  “clicked”	
  onto	
  polymer	
  chains	
  to	
  form	
  macromolecules;	
  the	
  
resul=ng	
  func=onal	
  nanopar=cles	
  mimic	
  the	
  structural	
  features	
  of	
  surfactants	
  but	
  are	
  more	
  versa=le,	
  
allowing	
  the	
  design	
  of	
  new	
  materials	
  with	
  specific	
  proper=es.	
  

–  Grazing	
  incidence	
  small-­‐angle	
  x-­‐ray	
  scaEering	
  (GISAXS)	
  at	
  NSLS	
  beamline	
  X9	
  used	
  to	
  yield	
  informa=on	
  
on	
  the	
  shape,	
  size,	
  and	
  orienta=on	
  of	
  the	
  nanoscale	
  features	
  in	
  thin-­‐film,	
  bulk,	
  and	
  solu=on	
  samples.	
  

–  Data	
  show	
  features	
  smaller	
  than	
  10	
  nanometers,	
  a	
  scale	
  cri=cal	
  to	
  advancing	
  microelectronics	
  
applica=ons,	
  such	
  as	
  denser,	
  faster	
  computer	
  chips.	
  

A New Approach to Engineering Advanced Materials 

Transmission	
  electron	
  microscope	
  (TEM)	
  images	
  and	
  GISAXS	
  paEerns	
  (insets)	
  of	
  
two	
  giant	
  surfactant	
  thin-­‐film	
  samples.	
  The	
  TEM	
  images	
  show	
  ordered	
  nanoscale	
  
paEerns.	
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Work	
  was	
  performed	
  at	
  Brookhaven	
  
Na=onal	
  Laboratory	
  

Scientific Achievement 
Synthesized	
  surfactant/polymer	
  
macromolecules	
  that	
  self-­‐assemble	
  into	
  
structures	
  with	
  features	
  below	
  10	
  nm	
  

Significance and Impact 
These	
  “giant	
  surfactants”	
  may	
  allow	
  
scien?sts	
  to	
  engineer	
  nanostructures	
  at	
  
a	
  size	
  scale	
  vital	
  to	
  con?nuing	
  
advancements	
  in	
  microelectronics	
  


