




Instrument: 
Licor LI-1800 Spectroradiometer, DOE# 113639
Customer: 
NREL/SRRL (and backup for NREL/PV)
Calibrated by: 
Afshin M. Andreas, NREL/SRRL

Make: 

LICOR

Model: 
LI-1800
S/N: 
 
PRS 102
Cal. Date: 
08/09/2012
Due Date: 
02/09/2013
Received: 
OUT of Tolerance*
* Unit considered out-of-tolerance, because existing calibration could not be checked (due to inability to synchronize).

Changes prior to calibration

Due to frequent "WAV ERR" messages and inability to Synchronize (cause unknown), the monochromator plate containing the grating, filter wheel, stepper motors, optical sensors for stepper motors, and gearing was replaced.  The monochromator plate came from a LICOR S/N PRS 158, which is SRRL’s reference unit. LICOR PRS-102’s Silicon detector & housing, temperature control, and all electronics remain the same.  Instrument performance is about the same after being refurbished.  Instrument slit width (spectral bandwidth) is the same.  The purpose of this change was to provide SRRL with a LICOR with the new style temperature controller (LFI-3751 with thermo electric running at 40 C).
Dome Calibration
The Licor spectroradiometer model LI-1800 serial no. PRS 102 was calibrated against NIST Standard of Spectral Irradiance F655 at 50 cm on 9 August 2012.

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

The following plot shows a wavelength scan of the Hg line source:
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Prior to calibration the NIST Standard Lamp F620 was measured using the existing D158 calibration file.  The following plot shows the ratio of F620 measurement and NIST F620 Data:
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Note:  A major change is expected since the PRS-158 monochromator system is now using a different detector (and electronics).
An existing 1nm-resolution data file, which was interpolated from the NIST F620 calibration data, was used for this calibration.   The Wavelength Electronics LFI-3751 temperature controller was set at 40°C and the system was allowed to stabilize for 15 minutes.  
A dome 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 D102.  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 (8/2012) / old D102 calibration (2/2011):
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Note:  This shows that the 158 monochromator/filter system has about 25% less throughput

The following plot shows the ratio of new calibration (8/2012) / old D158 calibration (1/2012):
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Note: This shows that 102 detector/electronics has less throughput in the UV and IR.
The following plot shows how well the PRS102 was able to measure the F655 lamp after calibration, which shows the ratio of F655 measurement and NIST F655 Data:
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The following table shows RSS NIST uncertainty compared with the ratio of a measurement of F655 (after PRS 102 calibration) and the NIST F655 Data:

Uncertainties from Table 2, NIST F-655 FEL Calibration Report, April 15, 2011.

	
	250nm
	350nm
	450nm
	555 nm
	655 nm
	900 nm
	1600 nm
	2000 nm
	2300 nm
	2400 nm

	NIST
	2.03 %
	1.27 % 
	0.91 %
	0.77 %
	0.69 %
	0.57 %
	0.47 %
	0.50 %
	0.49 %
	1.11 %

	
	
	
	
	
	
	
	
	
	
	

	D102
	N/A
	-12.2 %
	0.39 %
	-0.18 %
	0.11 %
	0.00 %
	N/A
	N/A
	N/A
	N/A


The 150-watt Oriel Solar Simulator (no filters) was measured after this calibration to compare with a measurement made after the old calibration.

The following plot shows the normalized ratio of new meas. (8/2012) / old meas. (1/2012):
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	PRS-102 Parameters (PA)
	Values after calibration

	DIV
	D102

	INT
	2

	MONO
	300-1100

	OFFSET
	0

	RAT N
	660-680

	RAT D
	720-740

	BAUD
	2400

	RESET WAVE
	1100

	MONO OFFSET
	0

	THRESHOLD
	6.058


	LFI-3751 Settings
	Value

	P
	97 (calculated by AutoS)*

	I
	0.8 (calculated by AutoS)*

	D
	100 (calculated by AutoS)*

	A
	30, 8.056 (for 10k thermistor)

	B
	40, 5.326 (for 10k thermistor)

	C
	50, 3.602 (for 10k thermistor)

	LIM I
	0.5, -4.0

	TEMP LIMIT
	0.0, 42.0

	SET T
	40.00


*AutoS values were determined using PRS175.
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