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Two versions are being developed:
» one using a quantum cascade laser source 
(Harvard), and

» one based on a heated halo source 
(Wisconsin).

Harvard QCL Approach UW Heated Halo Approach

On Orbit Cavity Emissivity Module (OCEM)On Orbit Cavity Emissivity Module (OCEM)



Cavity Emissivity and Spectral Response Cavity Emissivity and Spectral Response 
Using Single Cavity/QCL SystemUsing Single Cavity/QCL System
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124 x124 Pyro Array (Uncooled)

P > 1 mW

Real Time Beam Adjustments

Software for characterizing
beam properties

Spiricon
Pyrocam III

QCL Beam Profiling with IR CameraQCL Beam Profiling with IR Camera



QCL Spectral Characterization at QCL Spectral Characterization at 
0.125 cm0.125 cm--11 Resolution (ensure single Resolution (ensure single 

mode performance)mode performance)



QC Spectral CharacterizationQC Spectral Characterization



QC Beam Profiling (QC Beam Profiling (AlpesAlpes Laser)Laser)



OnOn--orbit Emissivity Testingorbit Emissivity Testing

Viewing configuration providing immunity to polarization effects.

(used in combination 
with space view for 
instrument calibration)

(used for blackbody 
reflectivity and Spectral 
Response Module)

(Includes Multiple Phase 
Change Cells for absolute 
temperature calibration and 
Heated Halo for spectral 
reflectance measurement )

Heated Halo

(Measures instrument 
line shape)

QCL Laser



ProofProof--ofof--concept study for laser concept study for laser 

reflectometerreflectometer
• Verified reflectance signal is accurately 
quantifiable with spectrometer.

Prototype experimental duration : 30 minute 
integration for reflectometer



Robust estimate of laser power is Robust estimate of laser power is 

criticalcritical
• Evaluated uncertainty budget (from P. J. Gero et al., in press, J.TECH., 

2009)
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Laser Laser reflectometerreflectometer puts strong puts strong 
constraints on emissivity constraints on emissivity 

contribution to total uncertaintycontribution to total uncertainty

Impact on 
system level 
uncertainty 
due to 
uncertainty in 
ambient 
calibration 
blackbody 
emissivity as 
found by laser 
reflectometry



Piezo Based Tunable CO2 Laser

Tunable COTunable CO22 Laser as Second MidLaser as Second Mid--IR IR 
SourceSource
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Future WorkFuture Work

•• Monte Carlo modeling to confirm Monte Carlo modeling to confirm 
relationship between directionalrelationship between directional--
hemispheric and hemispherichemispheric and hemispheric--
directional emissivitydirectional emissivity

•• Spectral ILS calibrationSpectral ILS calibration

•• Calibration demonstration with Calibration demonstration with 
CLARREO breadboardCLARREO breadboard

•• Round robin experimentsRound robin experiments


