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HyTES	
  Summary	
  

•  	
   Develop	
   a	
   thermal	
   infrared	
   imaging	
   spectrometer	
   with	
   high	
   spaJal	
   and	
  
spectral	
  resoluJon	
  which	
  will	
  provide	
  precursor	
  thermal	
   infrared	
  data	
  for	
  the	
  
NRC	
  Recommended	
  HyspIRI	
  mission.	
  

• 	
  Build	
  and	
  deploy	
  an	
  airborne	
  Hyperspectral	
  Thermal	
  Emission	
  Spectrometer	
  
(HyTES)	
  with	
  512	
  pixels	
  across	
  track	
  with	
  pixel	
  sizes	
  in	
  the	
  range	
  of	
  5	
  to	
  50	
  m	
  
depending	
  on	
  aircraV	
  flying	
  height	
  and	
  256	
  spectral	
  channels	
  between	
  7.5	
  and	
  
12	
  µm.	
  	
  
	
  
• 	
  Key	
  enabling	
  JPL	
  technologies:	
  
1.  Dyson	
  spectrometer:	
  small	
  form	
  factor	
  with	
  high	
  throughput,	
  self-­‐baffling	
  
2.  Quantum	
  well	
  Infrared	
  photodetector:	
  high	
  uniformity	
  and	
  yield	
  	
  
3.  Precision	
  slit:	
  enables	
  low	
  distorJon	
  and	
  provides	
  addiJonal	
  baffling	
  
4.  Convex	
  diffracJon	
  graJng:	
  low	
  scaber,	
  high	
  efficiency	
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HyTES	
  shown	
  with	
  high	
  accuracy	
  cavity	
  blackbody.	
  This	
  is	
  the	
  set-­‐up	
  used	
  for	
  
measuring	
  system	
  linearity,	
  brightness	
  temperature	
  and	
  NEDT.	
  

HyTES	
  Preflight	
  TesJng	
  

CH4	
  raw	
  signal	
  converted	
  to	
  transmission	
  spectra.	
  AbsorpJon	
  spectra	
  agree	
  
with	
  spectra	
  in	
  NIST	
  and	
  PNNL	
  databases.	
  

HyTES	
  Science	
  Flights	
  

The	
  HyTES	
  study	
  was	
  a	
  success.	
  The	
  HyTES	
  instrument	
  was	
  built	
  and	
  then	
  flown	
  
on	
   a	
   Twin	
   Ober	
   aircraV	
   over	
   various	
   sites	
   in	
   the	
   southwestern	
   USA.	
   Results	
  
indicate	
  HyTES	
  will	
  provide	
  precursor	
  data	
  suitable	
  for	
  the	
  HyspIRI	
  mission	
  and	
  
for	
  use	
  in	
  Earth	
  Science.	
  
	
  
This	
   research	
   was	
   carried	
   out	
   at	
   the	
   Jet	
   Propulsion	
   Laboratory,	
   California	
  
InsJtute	
   of	
   Technology,	
   under	
   a	
   contract	
   with	
   the	
   NaJonal	
   AeronauJcs	
   and	
  
Space	
   AdministraJon.	
   Reference	
   herein	
   to	
   any	
   specific	
   commercial	
   product,	
  
process,	
  or	
  service	
  by	
  trade	
  name,	
  trademark,	
  manufacturer,	
  or	
  otherwise,	
  does	
  
not	
  consJtute	
  or	
  imply	
  its	
  endorsement	
  by	
  the	
  United	
  States	
  Government	
  or	
  the	
  
Jet	
  Propulsion	
  Laboratory,	
  California	
  InsJtute	
  of	
  Technology.	
  	
  
	
  

Instrument Characteristic 	

 HyTES 	



Mass (Scanhead)1 12kg 
Power 400W 
Volume 1m x 0.5m (Cylinder) 

Number of pixels x track  512 

Number of bands  256 

Spectral Range  7.5-12 um  

Integration time (1 scanline)  30 ms  

Total Field of View  50 degrees  

Calibration  (preflight)  Full aperture blackbody  

QWIP Array Size  1024x512  

QWIP Pitch *  19.5um  

QWIP Temperature  40K  

Spectrometer Temperature  100K  

Slit Width  39 µm  

Pixel size at 2000 m flight altitude  3.64m 

Pixel size at 20,000 m flight altitude  36.4m 
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  Layout	
  

HyTES	
  image	
  
cube	
  of	
  JPL.	
  	
  

HyTES	
  looking	
  
NADIR	
  during	
  
flight.	
  


