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The Prede direct normal spectroradiometer model PGS-100 serial no. S09032 was calibrated against outdoors against the LI-1800 PRS-102 spectroradiometer with direct normal limiting tube on 6 November 2014.  The PRS-102 was calibrated against NIST Standard of Spectral Irradiance F680 at 50 cm on 4 November 2014.  The PRS-102 was mounted on Brusag solar tracker using a triple Eppley Cavity mounting bracket.
The PGS-100 data collection software provided by the manufacture only applies a wavelength calibration to the instrument.  The user must write their own software to apply the irradiance calibration.  The wavelength calibration file is a two column file, first column is array number (1-1024), and the second column is wavelength (nm).  This file is on the MIDC Spectral Data Acquisition computer as D:\PGS100\sn09537a.csv.  This file will also be included in the AIM database.
The direct normal enclosure for the PGS-100 is not removable, which makes calibration of the instrument very difficult or impossible in the lab due to the very small 1 degree field of view.  See the Oct-2008 PGS-100 calibration report for more information.
To check the wavelength calibration the Hg penlight does not produce enough output to be measured, so the outdoor spectra were simply compared to the PRS-158 during this irradiance calibration processes.  Since this is a diode array spectroradiometer, the wavelength calibration should not shift under normal conditions.  Several performance and acceptance testing where done when the instrument was new, which included a wavelength calibration check using measured data from the Oriel Solar Simulator indoors (see the Aug-2010 PGS-100 calibration report for more information).
For the irradiance calibration it was not possible to set the correct geometry to achieve an accurate absolute spectral irradiance calibration.  Therefore the calibration was done outdoors on a clear day, when the broadband direct normal irradiance levels are at least 900 W/m2.  The reference instrument was a NIST traceable LI-1800 with temperature control.   The LI-1800 was chosen because it has nearly the same bandwidth with the PGS-100, which is 3.6nm.
Prior to calibration the outdoor spectrum was measured using the existing calibration files (both irradiance and wavelength).  The following two plots show the absolute irradiances from both spectroradiometers and ratio PGS-100 (blue) and the reference LI-1800 (red):
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It is noted that the LI-1800 direct normal tube was modified (improved) since the last PGS-100 calibration.  Previously the LI-1800 tube was causing a 2% increase above 700nm due to reflections from a non-flat black coating.  This could account for the reason the PGS-100 is reading so much higher above 700nm.
A reference spectrum for the PGS-100 was created by interpolating the 1 nm spectral data from the LI-1800 to 0.1 nm resolution and selecting the corresponding wavelengths used by the PGS-100.  
The calibration file was created for the PGS-100 by taking the reference spectrum divided by the signal output of the PGS-100 at each wavelength.  The units of the resulting calibration file is W/m^2/nm/count.    This file is located on the MIDC Real Time Data Acquisition computer as e:\programs\specgrab\srrl_pgs100_cf.csv.  This file will also be included in the aim database.
The final calibration file was the average of 14 calibration files made at 11:15 through 12:15 MST at 5 minute intervals.
The following plot shows the ratio of new calibration (11/2014) / old calibration (12/2013):
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The new calibration file was applied to the 11:45 MST signal data (blue) and compared to the reference LI-1800 spectrum (red):
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The new calibration file was input into the MIDC Data Acquisition PC on 11/7/2014 at 13:45 MST.
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