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Potential Applications 

Å Spectral aerosol optical depth for the eventual replacement of filter 
sunphotometers 

Å Retrieval of atmospheric parameters (ozone, water vapour, aerosols) 

Å absolute spectral solar irradiance measurements for photovoltaic 
applications 

Å Climatological measurements of solar irradiance (direct & global) 



Some history... 

August 2008  Project submitted to the regional Stiftung for Innovation, Entwicklung and 

    Forschung GR 

September 2009 Design Study 

October 2010  Benchtop model 

 

Jan 2011-March 2012 Prototype Development 

March 2012  PSR V0 First light 

Mar 2014   PSR V2 First light 

Mar-June   PSR_003 in Izaña 

June 2014   First 2 PSRs delivered to 

    customer 

July 2014   AOD Campaign Finokalia 



PSR Specifications 

Å Holographic flat-field grating 200 lines/mm from Zeiss 

Å Hamamatsu NMOS 1024 linear image sensor 

Å 18 bit ADC ( 262 kcounts) 

Å 10 ms to 40 sec integration time 

Å Temperature stabilised sensor ҕ0.1K (invar) 

Å Temperature insensitive optical bench (carbon) 

Å Wavelength range 300 ς 1020 nm 

Å Resolution 1.5 nm to 6 nm 

Å Wavelength step 0.7 nm 

Å 2 entrance optics , direct irradiance and generic SMA 

Å stray-light optimised optical design with  
zero-order light-trap 

 

 

 



PSR Characterisation 

Å Slit function and bandpass 

Å Linearity 

Å Temperature coefficients 

Å Stray-Light 

Å Telescope Flat-field 

Å Direct irradiance calibration 

 



Linearity of PSR_003 

Integration time variation from 10 ms to 8000ms Irradiance flux variation 

PSR_003 is linear to better than ҕ1% over the full range: 

Å IT from 10ms to 8000ms 

Å Intensity variation between 1000 and 245000 counts 

courtesy P. Sperfeld, PTB 
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Linearity - PSR_006
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Temperature behavior of PSR 

Wavelength shift versus temperature 

Optical Stability is obtained by using a carbon bench with vanishing 
temperature expansion coefficient. 

 

1) from solar measurements and matSHIC 

 

Wavelength 
/nm 

Temp. coeff 
nm/K 

350 0.01   ҕ0.004 

500 0.02   ҕ0.01 

605 0.00   ҕ0.03 

795 -0.005 ҕ0.02 

Using data from 60 days 

dWL/T~0.01 nm K-1 

sensor holder 

2) Laboratory measurements 

dFWHM K-1 < 0.005 nm K-1  

0.01 nm = 1/70 pixel 



Temperature behavior of PSR 
The temperature dependence of the sensitivity was determined for 4 PSR in the laboratory. 

 

PSR 
Temp. coeff 

%/K 

003 -0.08 % 

004 < 0.04 % 

005 -0.06 ҕ 0.02 % 

006 < 0.05 % 
 

Example for PSR 006 

ҕ0.05% 

The change in sensitivity is less than 0.1% / K for all PSR 


