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FIRST Instrument and Housing 
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FIRST Spectrum, Center Detector 

Mlynczak et al., GRL, 2006 



LWIRCS Calibration Procedure 

•  LWIRCS output measured with NIST Transfer Radiometer (TXR) 

•  TXR has 2 bands, one at 5 um, one at 10 um, each about 1 um wide 

•  TXR temperature scale based on NIST water bath blackbody 

•  TXR uncertainty is about 90 mK at 5 um and 150 mK at 10 um 

•  When observed with TXR, LWIRCS brightness temps at 5 um agree 
with LWIRCS temperatures to within 95 mK, over 210 to 350 K 

•  At 10 um, the differences are 185 mK from 180 to 350 K  

•  LWIRCS emissivity measured to be 0.99969 +/- 0.00003 at 5 um 
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•  Long-Wave IR Calibration Source (LWIRCS) blackbody attached to 
FIRST Scene Select assembly 

•  The 2 FIRST Calibration Blackbodies operated as per ground 
operation 

–  “Ambient” blackbody temperature is 293 K  
–  “Warm” blackbody temperature is 324 K  

•  LWIRCS Temp range over which FIRST tested: 170 K to 330 K 

•  Both absolute calibration and radiance noise measured as a 
function of scene temperature  
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FIRST Instrument Performance Goals  



FIRST Calibration Accuracy  
292.7 K Scene Temperature 
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FIRST Calibration Accuracy  
274 K Scene Temperature 
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FIRST Calibration Accuracy  
225 K Scene Temperature 



FIRST Re-Calibration - Results 
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Table Mountain Campaign 
September 10 – October 24 2012 

•  Table Mountain, CA – 7500 ft above MSL; Easy access  
•  GPS-Met IPW every 30 minutes  
•  Raman H2O Lidar on occasion 
•  Relatively low IPW: Less than 10 mm; several times < 5 mm 
•  Launch radiosondes concurrent with FIRST observations 

–  Typically 3-4 sondes per 8 hour observing window 
–  Three H2O measurements: Lidar; Sonde; GPS 

•  Coordinate with A-Train/CALIPSO overpasses 
–  Looking at aerosol composition  

•  Observe clear sky and cirrus skies  
•  Evaluate spectra, calibration, comparison with L-B-L and include 

cirrus/aerosol as we are able 
•  Several “golden” days/nights so far – Clear sky, Low H2O, Lidar 

running, A-Train/CALIPSO overpass 



On-Site at Table Mountain 
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Integrated Precipitable Water at Table Mountain 
(GPS-Met) 



Preliminary Comparisons FIRST and L-B-L&



Preliminary Comparisons FIRST and L-B-L 
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