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Source-Based and Detector-Based 
Calibration of Qasume at PTB 
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ÁTraceability chains for QASUME 

ÁDetector-based calibration: 

-tuneable laser source 

-beam conditioning 

-reference trap detectors 

ÁQASUME @ PTB 

-first measurements in 2013 

-second round in 2014 

ÁConclusions and outlook 



Gröbner J. et al, Traveling reference spectroradiometer for routine quality assurance of 

spectral solar ultraviolet irradiance measurements, App. Optics, 44, 5321ð5331, 2005. 

QASUME  
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ÁQuality Assurance of Spectral Ultraviolet Measurements in 
Europe through a transportable unit  

- Portable reference UV spectroradiometer  

- Bentham DM 150 double monochromator with a PMT 

- Spectral range 250 nm to 500 nm 

- Temperature stabilization to ± 0.5°C 

- Shaped Teflon diffuser (CMS-Schreder) with 4 m optical fiber 

- Portable calibrator 

- Interchangeable 250 W tungsten-halogen lamps 

- Shaped to minimize reflections and allow natural cooling 
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High-temperature blackbody 
operated @ 2900 K ς 3100 K 

Based on a group of 7 transfer standard lamps (1000 W FEL) calibrated 
against the primary irradiance standard of the PTB 



Validation of the QASUME  

irradiance reference in 2004 

Blackbody BB3200pg at PTB 

Gröbner J., and P. Sperfeld, Direct traceability of the 

portable QASUME irradiance scale to the primary irradiance 

standard of the PTB, Metrologia, 42, 134ð139, 2005. 

Measurement of BB3200pg at PTB on 15 June 2004 

Expanded uncertainty of PTB transfer standards         ±3% 

New expanded uncertainty of the QASUME irradiance 
reference  (based on these blackbody measurements)   ±2% 

BB measurement at PTB, June 2004 
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Primary Irradiance Standard 

Black Body (PTB) 

Transfer Standard Reference Spectroradiometer 

QASUME (PMOD WRC) 

End-User Devices Calibrated UV Network 

Á Long-term trends in surface solar radiation due to atmospheric induced 
changes of the order of 2% / decade over Europe 

Á Current calibration capabilities for solar UV monitoring instruments °5 %, 
typical discrepancies 10 % - 15 % 

Á Enhance  the reliability of spectral solar UV radiation measurement by 
developing new methods of observation (techniques and devices) to provide 
traceable solar  UV  irradiance  with  an  uncertainty  of  less  than  2  %. 

Á Shorten traceability chain and reduce the transfer uncertainties 

 

Motivation for EMRP ñSolarUVò 
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Cryogenic radiometer 

(Aim of the project) 

  Transfer standards 

 

cw-laser sources  
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Filter Radiometer  
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Spectrally tuneable source  

 

  QASUME    QASUME  
Note: calibration is stored 

in monitoring sources 

Traceability chain 
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Source-based Detector-based 



Tuneable laser source 
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Ámode locked Ti:Sa laser (680 nm ς 1080 nm, 80 MHz, 140 fs pulse) 

ÁFrequency doubler (SHG) and tripler (THG) unit with autotracker 

ÁSpectral bandwidth <0.1 nm 

ÁHigh temporal stability 
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ÁSchematic representation of the beam conditioning unit: 
-Tapered-multimode fiber (TMF) (4 mm/1 mm) 
-Pulse-to-cw converter (fiber bundle of varying length fibers) 
-Microlens array (MA) beam homogeniser 
-1° holographic diffuser used as a beam splitter 
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ÁSpectral irradiance uniformity at the plane of measurements  
    (z = 550 mm) determined by a detector with 2 mm aperture  
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400 nm
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350 nm
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ÁSpectral irradiance at the plane of measurements 
    (spectral bandpass < 0.1nm)  
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Polarisation  Reference trap detectors 

Á Two trap detectors of S1227 photodiodes built, characterised and 
calibrated against an absolute cryogenic radiometer 

- shunt resistance 

- spatial uniformity 

- pre-aged under UV irradiation 

- calibration in 2013 and 2014 

Spatial uniformity of spectral responsivity at 350 nm 
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Polarisation  Reference trap detectors 

Á Spectral responsivity: 2013 

Á Stability of the trap: re-calibration in 2014 

13 


