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The	
  NSF	
  Science	
  and	
  Technology	
  Centers	
  (STCs)	
  program	
  supports	
  innova;ve,	
  poten;ally	
  transforma;ve,	
  complex	
  research	
  and	
  educa;on	
  projects	
  that	
  require	
  large-­‐scale,	
  long-­‐term	
  awards.	
  STCs	
  conduct	
  world-­‐class	
  
research	
  through	
  partnerships	
  among	
  academic	
  ins;tu;ons,	
  na;onal	
  laboratories,	
  industrial	
  organiza;ons,	
  and/or	
  other	
  public/private	
  en;;es,	
  and	
  via	
  interna;onal	
  collabora;ons,	
  as	
  appropriate.	
  STCs	
  may	
  involve	
  
any	
  areas	
  of	
  science	
  and	
  engineering	
  that	
  NSF	
  supports.	
  STCs	
  investments	
  support	
  the	
  NSF	
  vision	
  of	
  advancing	
  discovery,	
  innova;on	
  and	
  educa;on	
  beyond	
  the	
  fron;ers	
  of	
  current	
  knowledge,	
  and	
  empowering	
  future	
  
genera;ons	
  in	
  science	
  and	
  engineering.	
  STC	
  Awards	
  are	
  made	
  every	
  few	
  years,	
  and	
  the	
  2013	
  class,	
  which	
  has	
  just	
  been	
  announced,	
  is	
  described	
  below.	
  	
  The	
  three	
  Centers	
  are	
  eager	
  to	
  interact	
  with	
  Gender	
  2013	
  and	
  
related	
  communi;es	
  in	
  order	
  to	
  provide	
  the	
  most	
  effec;ve	
  and	
  empathe;c	
  programs	
  in	
  educa;on,	
  diversity,	
  and	
  outreach.	
  

Center	
   for	
   Biology	
   with	
   X-­‐ray	
   Lasers	
   -­‐	
   NSF	
   1231306:	
   	
   Eaton	
  
LaQman,	
   Professor	
   of	
   Structural	
   Biology,	
   University	
   at	
   Buffalo,	
  
SUNY,	
  and	
  CEO	
  of	
  the	
  Hauptman-­‐Woodward	
  Ins;tute,	
  will	
  serve	
  as	
  
director.	
   	
  The	
  world’s	
  first	
  X-­‐ray	
  laser	
  beam	
  (top	
  figure),	
  opera;ng	
  
at	
  Stanford,	
  comprises	
  a	
  stream	
  of	
  unimaginably	
  short	
  pulses,	
   less	
  
than	
  a	
  millionth	
  of	
  a	
  millionth	
  of	
  a	
  second	
  long.	
  	
  These	
  pulses	
  act	
  as	
  
flashbulbs	
  that	
  can	
  freeze	
  molecular	
  mo;ons	
  and	
  allow	
  us	
  to	
  make	
  
movies	
  of	
  protein	
  molecules	
   in	
  ac;on.	
   	
  The	
   laser	
  also	
  allow	
  us	
   to	
  
probe	
   new	
   classes	
   of	
   specimens,	
   from	
   single	
   molecules	
   to	
  
nanocrystals	
  (lower	
  figure).	
  

Center	
  of	
  Integrated	
  Quantum	
  Material	
  -­‐	
  DMR-­‐1231319:	
  The	
  
Center	
  brings	
  together	
  an	
  outstanding	
  team	
  of	
  faculty	
  and	
  students	
  
from	
  Harvard	
  University	
  (PI	
  Robert	
  Westervelt),	
  Howard	
  University	
  
(co-­‐PI	
  Gary	
  Harris),	
  the	
  MassachuseQs	
  Ins;tute	
  of	
  Technology	
  (co-­‐
PI	
  Raymond	
  Ashoori),	
  and	
  the	
  Museum	
  of	
  Science	
  (co-­‐PI	
  Carol	
  Lynn	
  
Alpert)	
  with	
  our	
  College	
  Network	
  schools.	
  	
  	
  
	
  
The	
  goal	
  of	
  our	
  Center	
  is	
  to	
  transform	
  electronics	
  and	
  photonics	
  to	
  
the	
  atomic	
  scale	
  using	
  Quantum	
  Materials:	
  	
  Atomic	
  Layers	
  
(graphene,	
  BN,	
  MoS2)	
  for	
  ultrafast	
  devices,	
  Topological	
  Insulators	
  
for	
  topologically	
  protected	
  data,	
  and	
  Nitrogen	
  Vacancy	
  Center	
  
Diamond	
  for	
  atomic	
  memory	
  sites.	
  	
  The	
  center	
  will	
  aQract	
  young	
  
students	
  to	
  careers	
  in	
  science	
  and	
  engineering,	
  engage	
  public	
  
audiences	
  in	
  the	
  quest	
  for	
  new	
  fron;ers,	
  and	
  commercialize	
  new	
  
technologies	
  and	
  products.	
  
	
  
Illustra;on:	
  Nitrogen	
  vacancy	
  centers	
  in	
  diamond,	
  which	
  can	
  store	
  
informa;on	
  wriQen	
  and	
  read	
  out	
  using	
  light,	
  (Marko	
  Loncar,	
  
Harvard).	
  

Center	
  for	
  Brains,	
  Minds	
  and	
  Machines	
  -­‐	
  CCF-­‐1231216:	
  	
  Tomaso	
  
Poggio,	
  Eugene	
  McDermoQ	
  Professor	
  at	
  the	
  Department	
  of	
  Brain	
  
Sciences	
  at	
  MIT,	
  will	
  serve	
  as	
  Director.	
  Watson,	
  Siri	
  and	
  MobilEye,	
  
are	
  impressive	
  yet	
  s;ll	
  confined	
  to	
  a	
  single	
  domain	
  or	
  task.	
  Imagine	
  
how	
  truly	
  intelligent	
  systems	
  -­‐-­‐-­‐	
  systems	
  that	
  actually	
  understand	
  
their	
  world	
  -­‐-­‐-­‐	
  could	
  change	
  our	
  world.	
  The	
  work	
  of	
  scien;sts	
  and	
  
engineers	
  could	
  be	
  amplified	
  to	
  help	
  solve	
  the	
  world's	
  most	
  pressing	
  
technical	
  problems.	
  To	
  build	
  truly	
  smart,	
  world-­‐changing	
  machines,	
  
researchers	
  must	
  understand	
  how	
  human	
  intelligence	
  emerges	
  from	
  
brain	
  ac;vity.	
  
	
  
	
  
	
  

The$ core$ challenge$ is$ to$ develop$ computa4onal$ models$ from$
experiments$that$answer$ques4ons$about$images$and$videos$such$as:$
!  $what$is$there$/$$who$is$there$/$$what$is$the$person$doing$
and$eventually$more$difficult$ques4ons$such$as$$
!  $who$is$doing$what$to$whom?$$
!  $what$happens$next?$
at$the$computa4onal,$psychophysical$and$neural$level.$$$

CBMM$Challenge$

!  Howard$University!
!  Hunter$College!
!  University$of$Puerto$Rico!
!  Universidad$Central$Del$Caribe$!
!  Wellesley$College$$

$

!

Broadening$Par4cipa4on$$

Interdisciplinary$academic$training$and$
research$experiences$for$graduate$and$
undergraduate$students$
(courses,$summer$school,$workshops,$$
$$summer$REU$program)$$

Research$and$teaching$collabora4ons$
$between$faculty$at$partner$ins4tu4ons$
$(summer$faculty$sabba4cal,$research$seminars,$$
curriculum$development,$workshops)!


