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  Photonics	
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  3rd	
  and	
  4th	
  year	
  Informa9on	
  Session	
  

“Photonics	
  includes	
  the	
  genera/on,	
  emission,	
  
transmission,	
  modula/on,	
  signal	
  processing,	
  switching,	
  
amplifica/on,	
  and	
  detec/on/sensing	
  of	
  light.”	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  -­‐-­‐Wikipedia	
  



Technologies	
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Interested	
  in	
  Photonics?	
  

Founda'on	
  
1st	
  and	
  2nd	
  year	
  math	
  and	
  physics	
  +	
  	
  
ECE318	
  (Fundamentals	
  of	
  Op9cs)	
  +	
  

PHY335	
  (Intro	
  to	
  Quantum	
  Mechanics)	
  or	
  Equivalent	
  

Device	
  Physics	
  

ECE525	
  Lasers	
  and	
  Detectors	
  
ECE527	
  Passive	
  Photonic	
  Devices	
  	
  

Systems	
  
&Networks	
  

ECE469	
  (Opt.	
  Comm.&	
  
Networks)	
  



ECE318	
  Fundamentals	
  of	
  Op9cs	
  
•  Geometric	
  Op9cs	
  

–  Op9cal	
  imaging	
  systems	
  

•  Wave	
  Op9cs	
  
–  Maxwell’s	
  wave	
  equa9ons	
  
–  Reflec9on,	
  refrac9on,	
  and	
  total	
  internal	
  reflec9on	
  
–  Interference	
  (op9cal	
  resonators,	
  filters)	
  
–  Diffrac9on	
  (+	
  op9cal	
  signal	
  processing)	
  

•  Polariza9on	
  Op9cs	
  
–  Birefringence,	
  waveplates,	
  rotators	
  

•  Light	
  and	
  Mafer	
  
–  Absorp9on	
  
–  Refrac9ve	
  index	
  
–  Laser	
  basics	
  



PHY335	
  Intro	
  to	
  Quantum	
  Mechanics	
  
•  Blackbody	
  radia9on	
  &	
  Planck	
  theory	
  	
  
•  Photoelectric	
  effect	
  &	
  Compton	
  scafering	
  
•  Wave-­‐Par9cle	
  duality:	
  electrons	
  &	
  photons	
  
•  Bohr	
  model	
  of	
  hydrogen	
  atom	
  
•  Schrodinger	
  equa9on	
  &	
  its	
  interpreta9on	
  
•  Quantum	
  confinement:	
  1D	
  and	
  3D	
  (Cartesian	
  and	
  spherical)	
  
•  Quantum	
  harmonic	
  oscillator	
  
•  Superposi9on	
  states	
  &	
  9me	
  evolu9on	
  	
  
•  Heisenberg	
  uncertainty	
  principle	
  	
  
•  Angular	
  momentum	
  
•  Exchange	
  symmetry:	
  Fermions	
  vs.	
  Bosons	
  	
  	
  



ECE527	
  Photonic	
  Devices	
  
•  Electromagne9c	
  plane	
  waves	
  
•  Guided	
  waves	
  
•  Op9cal	
  devices	
  

– Modulators	
  
–  Interferometers	
  
– Electroop9c	
  devices	
  
– Electroabsorp9on	
  



ECE525	
  Lasers	
  and	
  Detectors	
  
•  Semi-­‐classical	
  light-­‐mafer	
  interac9ons	
  
•  Quantum-­‐mechanical	
  light-­‐mafer	
  interac9ons	
  
•  Lasers	
  

-­‐  Basics	
  
-­‐  Semiconductor	
  lasers	
  	
  

•  Detectors	
  and	
  Noise	
  
•  Various	
  topics	
  in	
  research	
  and	
  industry	
  



•  Basic	
  principles	
  of	
  transmiing	
  data	
  using	
  
light:	
  How	
  does	
  an	
  op9cal	
  link	
  work?	
  

•  Func9onal	
  introduc9on	
  to	
  components	
  used	
  
in	
  op9cal	
  communica9ons	
  

•  System	
  level	
  design	
  for	
  op9cal	
  links	
  
•  Design	
  tools	
  for	
  op9cal	
  networks:	
  network	
  
rou9ng	
  and	
  survivability	
  

	
  

ECE469	
  Op9cal	
  Communica9on	
  &	
  
Networks	
  



Photonics	
  Industry	
  



Recent	
  Nobel	
  Prizes	
  in	
  Photonics	
  
2014:	
  Blue	
  LED	
  

Eric	
  Betzig	
   Stefan	
  W.	
  Hell	
  	
   William	
  E.	
  Moerner	
  	
  

2014:	
  	
  
Super-­‐resolved	
  
Fluorescence	
  
Microscopy	
  



Recent	
  Nobel	
  Prizes	
  in	
  Photonics	
  
2013:	
  Quantum	
  measurements	
  
(including	
  quantum	
  op9cs)	
  

Serge	
  Haroche	
   David	
  Wineland	
  

2009:	
  Fiber	
  Op9cs	
  

2009:	
  CCD	
  imaging	
  
Charles	
  Kao	
  

Willard	
  Boyle	
   George	
  Smith	
  



Interna9onal	
  Year	
  of	
  Light	
  

hfp://www.light2015.org/Home.html	
  




