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LI-1800 PRS 158 Calibration Summary Table

	Input Optics
	Calibration File
	Temp

	Dome
	D40C
	40 (C Controller

	Bare Fiber w/ window
	N40C
	40 (C Controller


Dome Calibration @ 40 (C

The Licor spectroradiometer model LI-1800 serial no. PRS 158 was calibrated against NIST Standard of Spectral Irradiance F548 at 50 cm on 23 August 2002.

Prior to calibration the NIST Standard Lamp F548 was measured using the existing calibration file.  The PRS-158 was within 2% of NIST values for wavelengths greater than 430nm and up to 15% low for wavelengths between 350-430nm.

Also prior to calibration, a wavelength check was performed using an Hg penlight.  Wavelength errors were less than 1nm.  The mono offset was left on the previous setting of 0.

The following plot shows a wavelength scan of the Hg line source:

[image: image1.png] 

An existing 1nm-resolution data file, which was interpolated from the NIST F548 calibration data, was used for this calibration.  The LI-1800 temperature controller was set at 40 (C and allowed to stabilize for 15-20 minutes.

A dome calibration at 40 (C for the LI-1800 was created from 300 to 1100 nm at 1nm-resolution.  This calibration file is located on memory bank 0 of the LI-1800 and is named D40C.  This file will also be included in the AIM database.   Note:  The previous calibration file was renamed to OLDD on the LI-1800.

The following plot shows the ratio of new calibration (8/23/2002) / old calibration (4/12/2001):

[image: image2.png]
After calibration the PRS 158 @ 40 (C was able to measure the F548 lamp to within 0.5% of NIST values for wavelengths between 400-1100nm and within 2% for wavelengths between 360-400nm.

The following table shows RSS NIST uncertainty compared with the ratio of a measurement of F548 (after PRS 158 @ 40 (C calibration) and the NIST F548 Data:

Uncertainties derived from Table 2, NIST Special Publication 250-20 (Spectral Irradiance Calibrations) (TOTAL is RSS of Random & Bias)

	
	250 nm
	350 nm
	655 nm
	900 nm
	1300 nm
	1600 nm
	2000 nm
	2400 nm

	Bias
	2.23
	1.35
	1.01
	1.34
	1.42
	1.89
	3.29
	6.51

	Rand
	1.83
	0.99
	0.88
	1.29
	1.40
	1.88
	3.29
	6.51

	
	
	
	
	
	
	
	
	

	TOTAL
	2.88 %
	1.67 %
	1.34 %
	1.86 %
	1.99 %
	2.66 %
	4.65 %
	9.20 %

	
	
	
	
	
	
	
	
	

	158/D40
	N/A
	-2.03 %
	-0.06 %
	0.09 %
	N/A
	N/A
	N/A
	N/A


The 150-watt Oriel Solar Simulator (no filters) was measured (after this calibration), the following plot shows the ratio of the new measurement (8/23/2002) / old measurement (4/12/2001):
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Bare Fiber Cable w/ window @ 40 (C

The Licor spectroradiometer model LI-1800 serial no. PRS 158 was calibrated against NIST Standard of Spectral Irradiance F548 at 50 cm using the Licor Fiber Probe (S/N QFP107-8304) and a sapphire window on 23 August 2002.  The calibration was done with the bare fiber end, there was no remote cosine receptor or other attachment.  A filter holder/stand was used to hold the sapphire window directly in front of the fiber end and perpendicular to the alignment laser.  During direct normal outdoor measurements a 5( limiting tube (NREL machine shop custom build) will be placed on the fiber end.  The sapphire window will then be attached to the end of the limiting tube.  This tube can then be easily mounted to a Sci-Tec tracker. 

Prior to calibration the NIST Standard Lamp F548 was measured using the existing N40C calibration file.  However the old fiber cable (S/N QFP609) was damaged, the protective sleave had worked loose and the fibers were exposed at the end, which revealed about 4 broken fibers, also water had entered at this point and stained the lens at the other end (where it connects to the Licor).  Measurement was about 25 times low.  A replacement fiber (S/N QFP107-8304) was obtained for this calibration (previously used on Optronic Instruments.)

An existing 1nm-resolution data file, which was interpolated from the NIST F548 calibration data, was used for this calibration.  The LI-1800 temperature controller was set at 40 (C and allowed to stabilize for 15-20 minutes.

A windowed bare fiber calibration for the LI-1800 was created from 300 to 1100 nm at 1nm-resolution.  This calibration file is located on memory bank 0 of the LI-1800 and is named N40C.  This file will also be included in the AIM database.  Note:  The previous calibration file was renamed to OLDN on the LI-1800.

The following plot shows the ratio of new calibration (8/23/2002) / old calibration (4/27/2001):
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Note:  The replacement fiber cable apparently has only about a third of the throughput of the old.

After calibration the PRS 158/Bare Fiber was able to measure the F548 lamp to within 0.5% of NIST values for wavelengths between 330-1100nm and within 2% for wavelengths between 300-330nm.   

The following table shows RSS NIST uncertainty compared with the ratio of a measurement of F548 (after PRS 158/Bare Fiber calibration) and the NIST F548 Data:

Uncertainties derived from Table 2, NIST Special Publication 250-20 (Spectral Irradiance Calibrations) (TOTAL is RSS of Random & Bias)

	
	250 nm
	350 nm
	655 nm
	900 nm
	1300 nm
	1600 nm
	2000 nm
	2400 nm

	Bias
	2.23
	1.35
	1.01
	1.34
	1.42
	1.89
	3.29
	6.51

	Rand
	1.83
	0.99
	0.88
	1.29
	1.40
	1.88
	3.29
	6.51

	
	
	
	
	
	
	
	
	

	TOTAL
	2.88 %
	1.67 %
	1.34 %
	1.86 %
	1.99 %
	2.66 %
	4.65 %
	9.20 %

	
	
	
	
	
	
	
	
	

	158/N40
	N/A
	0.42 %
	0.12 %
	0.04 %
	N/A
	N/A
	N/A
	N/A


The 150-watt Oriel Solar Simulator (no filters) was measured after this calibration, to compare with future bare fiber calibrations (no bare fiber simulator measurement was made using the old calibration).  However, as a check this fiber measurement was compared with the new measurement made using the dome

The following plot shows the ratio of the bare fiber meas. (8/23/2002) / dome meas. (8/23/2002):
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Note:  The fiber end probably measures higher than the dome because of the uniformity of the simulator (more intense in the center).

The PRS158 with the direct limiting tube was compared outdoors with a the OL754 w/direct tube

and the PRS158 measured to within about 2-5%.

	PRS-158 Parameters (PA)
	Values after this calibration

	DIV
	N40C

	INT
	1

	MONO
	300-1100

	OFFSET
	0

	RAT N
	660-680

	RAT D
	720-740

	BAUD
	4800

	RESET WAVE
	1100

	MONO OFFSET
	0

	THRESHOLD
	6.058


Cc: AIM Database
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