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DESIGN	
  UNDER	
  UNCERTAINTY:	
  APPLICATIONS	
  IN	
  AIRCRAFT	
  
DESIGN	
  AND	
  WATER	
  RESOURCES	
  
Rick	
  Walter	
  Fenrich,	
  Aeronautics	
  &	
  Astronautics	
  Department,	
  Stanford	
  University	
  
What	
  do	
  stock	
  market	
  investments	
  and	
  aircraft	
  design	
  have	
  in	
  common?	
  They	
  both	
  contain	
  uncertainties!	
  
For	
  example,	
  one	
  can	
  never	
  be	
  sure	
  of	
  next	
  year's	
  stock	
  returns	
  or	
  exactly	
  what	
  weather	
  an	
  aircraft	
  will	
  fly	
  
in.	
  Despite	
  their	
  differences,	
  in	
  fact	
  both	
  disciplines	
  can	
  use	
  similar	
  techniques	
  to	
  manage	
  their	
  
uncertainties.	
  Engineers	
  can	
  use	
  these	
  techniques	
  to	
  make	
  predictions	
  about	
  the	
  behavior	
  of	
  the	
  stock	
  
market	
  or	
  aircraft	
  performance,	
  leading	
  to	
  savings	
  in	
  time,	
  saving	
  (or	
  making)	
  money,	
  and	
  in	
  the	
  case	
  of	
  
aircraft	
  design,	
  confidently	
  achieving	
  a	
  required	
  level	
  of	
  safety.	
  His	
  research	
  seeks	
  to	
  advance	
  these	
  
techniques	
  and	
  integrate	
  them	
  with	
  optimization	
  methods	
  used	
  in	
  design.	
  Rick	
  is	
  also	
  expanding	
  my	
  
application	
  area	
  to	
  water	
  resources	
  engineering	
  at	
  Peking	
  University.	
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  WITH	
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  COMPUTER	
  CHIPS	
  
Colleen	
  Shang	
  Fenrich,	
  Department	
  of	
  Materials	
  Science	
  and	
  Engineering,	
  Stanford	
  University	
  

Light	
  has	
  been	
  used	
  for	
  centuries	
  as	
  a	
  mode	
  of	
  communication	
  between	
  people	
  such	
  as	
  by	
  light	
  houses,	
  
signal	
  lamps,	
  or	
  even	
  mirrors	
  reflecting	
  the	
  sunlight.	
  Recently,	
  light	
  has	
  also	
  revolutionized	
  the	
  world	
  of	
  
telecommunications	
  by	
  transmitting	
  our	
  long-­‐distance	
  telephone	
  calls,	
  Internet	
  traffic,	
  and	
  cable	
  TV	
  
signals.	
  However,	
  one	
  area	
  in	
  which	
  light	
  can	
  still	
  make	
  significant	
  advances	
  is	
  the	
  communication	
  of	
  
information	
  between	
  or	
  within	
  computer	
  chips,	
  otherwise	
  known	
  as	
  the	
  field	
  of	
  "silicon	
  photonics,"	
  which	
  
can	
  reduce	
  power	
  dissipation	
  and	
  increase	
  speed	
  in	
  computer	
  chips.	
  Her	
  research	
  seeks	
  to	
  answer	
  how	
  to	
  
first	
  generate	
  light	
  on	
  computer	
  chips.	
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