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The Prede direct normal spectroradiometer model PGS-100 serial no. S08029 was calibrated against outdoors against the LI-1800 PRS-158 spectroradiometer with direct normal limiting tube on 6 August 2008.  The PRS-158 was calibrated against NIST Standard of Spectral Irradiance F597 at 50 cm on 7 April 2008.

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 SRRL Prede Data Acquisition computer as D:\PGS100\sn081006a.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.

To check the wavelength calibration the Hg penlight did not produce enough output to be measured, so the Oriel Solar Simulator was measured and compared with the Xe emission lines.

The PGS-100 wavelength calibration started slowly deviating from the emission lines for diode array numbers greater than 850 and was a total of 3.8nm right shifted at the end of the spectrum at the last diode of 1024.  A linear adjustment was made to offset the factory calibration data by shifting pixel 850 by 0 nm through pixel 1024 by -3.8nm.

The following plot shows scan of the simulator before (blue) and after the adjustment (red):
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Note: X-axis has been zoomed to IR region to show region affected by wavelength calibration.

The following plot shows the entire scan of the simulator after wavelength calibration:
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The resultant wavelength file started at 333.1 nm for pixel 1 and 1078.1 nm for pixel 1024.  However it was later determined that the first 6 pixels are unusable due to negative count output; therefore valid data is from 337.6 to 1078.1 nm at approximately 0.7 nm intervals.

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 near solar noon on a clear day.  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 file.  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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Note:  Using the factory calibration the instrument was reading approx 20% low.
A reference spectrum for the PGS-100 was created by interpolating the 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 crated 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 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 four calibration files made at 11:10, 11:15, 11:45, and 12:15 MST.

The following plot shows the ratio of new calibration (8/2008) / old calibration (factory 5/2008):
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To verify the legitimacy of this calibration method, a calibration file was made using F335, however do to the geometry issues, this calibration file would not be absolute, but normalizing the calibration file with the outdoor calibration file, will verify the spectral shape of the calibration.
The following two plots show the normalized calibration file using outdoors (red) and the test calibration using F335 (blue), the lower plot is the ratio of F335/outoors.
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The 150-watt Oriel Solar Simulator was measured (after calibration) to compare the measurement made after the previous calibration.

Since there was no previous measurement it was compared to a measurement made by the LICOR PRS 102 on 4/8/2008 (normalized due to geometry problems).

The following plot shows the normalized ratio of PGS100 (8/2008) / PRS102 (4/2008):
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The PGS-100 will be setup outdoors for continuous operation at SRRL and data will be available on MIDC.
Cc:
AIM Database
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