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Radiant light sources are known to emit partially polar
ized light.1,2 When a source of this type is used as a spec-
tral-irradiance transfer standard in conjunction with a po
larization sensitive detector, the accuracy of the calibration 
will be influenced by the degree and orientation of the polar
ized component of light emitted from the lamp. Little pub
lished information exists, however, on the polarization 
properties of actual spectral-irradiance lamp standards. This 
Letter summarizes the polychromatic and quasi-monochro
matic polarization characteristics produced from four samples 
of a 1000-W FEL-type tungsten-halogen lamp. This lamp 
is currently recommended by the National Bureau of Stan
dards (NBS) as a spectral-irradiance calibration standard.3 

A diagram of the instrument used to determine the degree 
of polarization of these lamps is illustrated in Fig. 1. The 
lamp, dichroic polarizer, filter, and detector are centered on 
an optical axis. When the polarizer is rotated, the partially 
polarized light emitted from the lamp will be transmitted or 
attenuated depending on the relative angle between the po
larizer axis and the polarization axis of the light emitted by 
the lamp. 

Polychromatic and quasi-monochromatic polarization 
properties were determined by inserting broad or narrow 
bandpass transmission filters, respectively, in front of the 
detector. To minimize errors from background light, the field 
of view of the detector was limited to the height of the lamp 
filament. 

The degree of polarization, expressed as a percentage, is 
given by the standard relation4 

where E M A X and E M I N are, respectively, the maximum and 
minimum irradiance values obtained when the polarizer is 
rotated. 

The four lamps tested are 1000-W FEL-type, clear bulb, 
quartz-halogen lamps with coiled coil (CC-8) filaments (Fig. 
2). Three lamps were obtained from a secondary calibrating 
facility and the fourth from NBS as a certified spectral-irra
diance standard. 

All measurements were performed with the detector and 
lamp 50 cm apart and with the lamps energized with 8.00 A 
of current. These operating conditions are recommended by 
NBS5 when performing spectral-irradiance calibrations with 
these lamps. The detector was an EG&G UV444B silicon 
photodiode. 

Polychromatic polarization properties were determined 
with a 200-nm bandpass transmission filter having 50% ab
solute transmittance at 545 nm and decreasing to 4% trans-
mittance at 450 and 650 nm. Quasi-monochromatic polar
ization characteristics were assessed with a series of inter
ference filters having FWHM bandwidths of ~10 nm. 

To check the polarization sensitivity of the detector, the set 

Fig. 1. Diagram of polarization analyzer. Maximum and minimum 
irradiance values produced by rotation of the polarizer are used to 
compute the degree of polarization of light emitted from the lamp. 

Fig. 2. FEL-type 1000-W lamp illustrating the helical structure of 
the coiled coil filament. 

Fig. 3. System used for determining the detector's sensitivity to 
polarization orientation. The lamp and integrating-sphere combi
nation provide a source of depolarized light which is then polarized 

and rotated on the surface of the detector. 

up of Fig. 3 was used. The lamp-integrating sphere-polarizer 
arrangement provides a source of linearly polarized light, the 
axis of which can be rotated on the surface of the detector. A 
full rotation of the polarizer produced variations in the degree 
of polarization of 0.33 ± 0.04%. 

The degrees of polarization obtained from each lamp in 
both broad- and narrow-wavelength intervals are given in 
Table I. The degree of polarization is ~2.5-3.5% for both 
broad- and narrow-wavelength regions and is nearly constant 
at different wavelengths. The polarization of the NBS cer
tified lamp was 0.7-1.0% less than that from the other 
lamps. 

It was also observed that the polarization axis of each lamp 
is oriented ~90° to the filament helix axis. (In Fig. 1, the 
filament helix axis is parallel to the y axis, and the observed 
polarization axis is parallel to the x axis.) 
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Table I. Degree of Polarization from Four Samples of a 1000-W FEL-
Type Tungsten-Halogen Lamp 

a Data for Lamps #1 through 4 are the mean and standard error 
based on three measurements. 

b Lamp #4 is the NBS supplied spectral irradiance standard. 
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