



Instrument: 
Licor LI-1800 Spectroradiometer, DOE# 03192C

Customer: 
NREL/SRRL (BMS)
Calibrated by: 
Afshin M. Andreas, NREL/SRRL

Make: 

LI-COR
Model: 
LI-1800
S/N: 
 
PRS 456
Cal. Date: 
09/23/2013
Due Date: 
03/23/2014
Received: 
IN Tolerance*
*Unit is NOT temperature controlled; therefore this only considers wavelengths less than 1000nm.

LI-1800 PRS 456 Calibration Summary Table

	Input Optics
	Calibration File
	Temp
	Mono offset

	Dome w/ 6nm slits
	D456
	Room @ 22 (C 
	-6


Note: For wavelengths greater than 1000nm this calibration is ONLY VALID within +/- 0.5(C of listed room temperature.  Also room temperature does not necessarily dictate detector temperature.
Traceability: Calibration was performed using the following standards: American Society of Testing and Materials ASTM E-138-96 “Standard Test Method for Calibration of a Spectroradiometer Using a Standard Source of Irradiance”

Spectral Irradiance Standard:  NIST Spectral Irradiance Standard F655; 29.3 Hrs Use


Calibration date: 4/15/2011.   Calibration due date: N/A (valid 50 Operational Hours)

Ancillary Equipment: 



HP 6675A Power Supply S/N 3619A00912 (8.2 Amps +/- 2.5 milli-Amp)

· FCO date: 10/18/2012   FCO due date: 10/18/2014


HP Multimeter 34401A  S/N 3146A02225 (100 mVDC range used)

· Calibration Date: 
9/6/2013  Calibration Due 9/6/2014
Guildline Standard Resistor Model 9200 SN 24769 (0.01 Ohm Range)

· Calibration Date:  9/6/2013  Calibration Due 9/6/2015
NREL 50 cm Reference Bar SN 70062

· Calibration Date:  10/31/2008  Calibration Due 10/31/2013

Oriel Emission Pen Lamp Set Model C-13-02 (Mercury [Hg] Lamp Only)
· FCO date: 4/25/2012   FCO due date: 4/25/2014

Room Temp Dome Calibration

The Licor spectroradiometer model LI-1800 serial no. PRS 456 was calibrated against NIST Standard of Spectral Irradiance F655 at 50 cm on 23 September 2013.

Instrument was removed from service on 20 September 2013 due to water infiltration from extreme rain storms.  Approximately ¼” of standing water was found inside instrument case.  However, all optical surfaces appeared clean.  Sealed monochromator was opened and no water appeared to have contaminated grating.  Water was drained and instrument was put under a heat lamp for several hours to dry completely.
Prior to calibration, a wavelength check was performed using an Hg penlight.  The LI-1800 was within 1nm of lines.  The mono offset was left at on the previous setting of -6.

The following plot shows a wavelength scan of the Hg line source:
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Prior to calibration the NIST Standard Lamp F655 was measured using the existing calibration file.  The following plot shows the ratio of F655 measurement and NIST F655 Data:
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Note: 2-5% degradation of instrument observed due to water infiltration, however still within instrument uncertainty (red and green curves).

An existing 1nm-resolution data file, which was interpolated from the NIST F655 calibration data, was used for this calibration.   Note: This unit is not temperature controlled.  
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 D456.  This file is also 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 (9/2013) / old calibration (4/2013):
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The following plot shows how well the PRS456 was able to measure the F655 lamp after calibration, which shows the ratio of F655 measurement and NIST F655 Data:
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Note: The red and green curves show the measurement uncertainty of an LI-1800.
The following table shows RSS NIST uncertainty compared with the ratio of a measurement of F655 (after PRS 456 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
	1.74 %
	1.27 % 
	0.91 %
	0.77 %
	0.69 %
	0.57 %
	0.47 %
	0.50 %
	0.49 %
	1.11 %

	
	
	
	
	
	
	
	
	
	
	

	D456
	N/A
	0.55 %
	0.16 %
	0.09 %
	-0.01 %
	0.00 %
	N/A
	N/A
	N/A
	N/A


The 150-watt Oriel Solar Simulator was measured (after calibration) to compare the measurement made after the previous calibration.

The following plot shows the ratio of new meas. (9/2013) / old meas. (4/2013):
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Note: Shift above 1000nm is due to lack of temperature control on LI-1800.
	PRS-456 Parameters (PA)
	Value

	DIV
	D456

	INT
	2

	MONO
	300-1100

	OFFSET
	0

	RAT N
	660-680

	RAT D
	720-740

	BAUD
	4800

	RESET WAVE
	1100

	MONO OFFSET
	-6

	THRESHOLD
	6.058
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