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SUMMARY:
•	UNM Presentation – Innovative Manufacturing for Mid-infrared Photonic Application Technologies (IMMPACT)
	o	Cost of Mid-IR components has been biggest deterrent to wide0scale acceptance of this 
	technology
	o	IMMPACT aims to break cycle through a manufacturing push (drive cost down) and 
	applications pull (increase demand
	o	Market research report stated Mid IR sensor markets at $789M in 2012 are anticipated 
	to reach $7B by 2019. 
	o	Vision is that technology will move from DoD specific and spur new commercial 
	applications, there have been dramatic improvements in the past decade
	o	UNM strengths: Exploit Nanoscale Physics to realize next generation infrared detector 
	focal plane arrays using two material systems and investigate the use of infrared imaging 
	in Medicine. 
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Innova%ve	
  Manufacturing	
  for	
  Mid-­‐infrared	
  Photonics	
  AppliCa%on	
  Technologies	
  

•  Cost	
  of	
  Mid-­‐IR	
  components	
  has	
  been	
  the	
  biggest	
  deterrent	
  to	
  the	
  
wide-­‐scale	
  acceptance	
  of	
  this	
  technology	
  

•  Cycle	
  of	
  High	
  cost	
  è	
  Insufficient	
  market	
  demand	
  è	
  High	
  cost…..	
  
•  IMMPACT	
  aims	
  to	
  break	
  that	
  cycle	
  through	
  a	
  manufacturing	
  push	
  

(drive	
  the	
  cost	
  down)	
  and	
  applica%ons	
  pull	
  (increase	
  the	
  demand)	
  
•  Will	
  lead	
  to	
  a	
  sustainable	
  market	
  with	
  economic	
  development	
  and	
  

high	
  technology	
  jobs	
  

IMMPACT	
  



•  Mid-­‐Infrared	
  Photonic	
  
System	
  consists	
  of	
  	
  
–  Lasers	
  or	
  emiUers	
  
–  Sensors,	
  detectors	
  and	
  

cameras	
  
–  Op%cs:	
  fibers,	
  lens	
  and	
  

mirrors	
  
•  Applica%ons	
  	
  

–  Defense	
  and	
  Security	
  
–  Medical	
  Diagnos%cs	
  
–  Surveillance	
  	
  
–  Astronomy	
  
–  Home	
  inspec%ons	
  
–  Fire	
  figh%ng	
  
–  Automobiles	
  

Mid-­‐infrared	
  Photonics	
  

Key	
  arguments	
  for	
  IMPACT	
  
1.  Pre-­‐compe%%ve	
  technology	
  with	
  large	
  

growth	
  poten%al	
  
2.  Technology	
  has	
  not	
  le\	
  the	
  shores	
  of	
  the	
  US	
  
3.  Pla^orm	
  technology	
  with	
  applica%ons	
  in	
  

energy/environment,	
  medicine/health,	
  
automa%on/robo%cs	
  and	
  industry/
manufacturing	
  

4.  Leverages	
  large	
  Department	
  of	
  Defense	
  
Investment	
  (will	
  follow	
  the	
  path	
  of	
  
technologies	
  like	
  GPS	
  and	
  Radar)	
  



Mid-­‐Infrared	
  Photonics:	
  From	
  Defense	
  to	
  Commercial	
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Drama%c	
  improvements	
  in	
  the	
  past	
  decade	
  	
  
•  Mid-­‐IR	
  emiUers/lasers	
  (Quantum	
  Cascade/

Interband	
  Cascade	
  Lasers)	
  
•  Detectors/sensors	
  (Type	
  II	
  Superlafces/nBn/

Microbolometers)	
  
•  Op%cs/fibers	
  (Fluoride/Chalcogenide	
  fibers)	
  

www.thorlabs.com;	
  www.ircameras.com	
  

Technology	
  will	
  move	
  from	
  DoD	
  specific	
  and	
  
spur	
  new	
  commercial	
  applica@ons	
  	
  



IMMPACT	
  Response	
  to	
  DoD	
  RFI	
  



UNM	
  Exper%se:	
  End	
  to	
  End	
  Integra%on	
  

1.	
  Exploit	
  Nanoscale	
  Physics	
  to	
  realize	
  next	
  genera%on	
  infrared	
  detector	
  focal	
  plane	
  
arrays	
  using	
  these	
  two	
  material	
  systems	
  
(a)  InAs/GaSb	
  Type	
  II	
  Superlafces	
  
(b)  InAs/InGaAs	
  quantum	
  dots	
  in	
  a	
  well	
  (DWELL)	
  Heterostructures	
  

2.	
  Inves%gate	
  the	
  use	
  of	
  Infrared	
  Imaging	
  in	
  Medicine	
  

Krishna	
  Infrared	
  Nanostructures	
  Detector	
  (KIND)	
  Laboratory	
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