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The grati.~ in a monochromator introduces some polarization into the optical . , 

beam, the amcunt depending on the geometry of the system and on the type of 

grating. A knc:.-..,vledge <?f this polarization is important, whether the monochromator; 

is used far the spectral analysis of an experimental source of electromagnetic 

radiation or to produce monochromatic radiation for optical or photoelectric yield 

experiments. Since it cannot, at this time, be calcule;1ted theoretically it is 

necessary to measure directly the polariZation introduced-by the gre;1ting. 

We have previously measured the polarization introduced by various gratings 

used in the Seya-Namioka geometry. ( 
1

) It is of interest to extend these observa-

tions to a grazing-incidence geometry which is employed iri grazing-incidence mono-

chromators to obtain spectra to smaller wavel·engths than is possible with a Seya-

N amioka _monochromator. 

In the measurements reported here the monochromator was a ·McPherson Model 

247 •. This is a 2. 2m grazing-incidence (82° from the grating normal) scanning 

monochromator equipped with a concave replica diffraction grating. A condensed 

spark discharge source was located at the moveable slit while a calibrated triple 

reflection polarizer, employed as the analyzer, was attached to the stationary 

slit. The construction, evaluation, and calibration of our triple reflection 
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analyzer was detected by a photomUltiplier tube coated with sodium salicylate. 

The polariza bon, P, introduced by the grating is given by P = R IR where R 
. . p s p 

and R are the reflectances from the grating of parallel and perpendicularly 
.s 

polarized light. Values of P were obtamed, as described previously, (l,
2

) from 

P = (I.l- I
11 

p)/(1
11

- I.Lp) where 1
11 

is the intensity measured with the analyzer 

and grati..~ having a common plane of incidence, I .l is the intensity with the 

analyzer rotated through 90°, and pis the polarization ratio for the analyzer. 

Since p << l for our triple reflection analyzer (70° - soo - 70°} over the wavelength 

range of the Tneasurements reported here .• P""" I.l/Ii_
1 
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The values obtained far .P over the spectral range from 200 to 1600 A are shown 

in the figure. The data shown far gold represent values obtained on three separate 

: gratings overcoated with gold. Each of these gratings had a blaze angle of l 0 30' 

and 600 lines/nun. The data for the aluminized gratings were obtained on two 



: 

separate gratings each with a blaze angle of 2°4 1 and 300 lines/rom. The polariza-

tion for the gold covered gratings did not change appreciably during several years 

of use whereas that for one of the aluminized gratings was drastically altered, 

presumably due to contamination by pump oil~ (3
•
4

) The change shown was found 

after about 2 years use in our monochromator. 

A single observation(
5

) is available for comparison with our resUlts. An 

aluminized replica grating gave a polarization P of 0.61 ± 0.03, according to our 

definition, for an angle of incidence of 84.0 35' and at a wavelength of 584 A. The 

polarization shown in the figure as a function of wavelength can be assumed to 

apply for an angle of incidence of 82° on the grating although in our measurements 

the fixed angle of 82° was actually between the d:i:f:f:racted beam and the normal to 

the grating. This can be seen by evoking Fermat's Principle and the reversibility 

of light rays for each wavelength individually. 
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