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The gratmg ina monochromator.ini;roé;c;c—.:;s some polarization into the optical
beam, the amcunt depending on the geometr:y of the system aﬁd 6p the type of |
grating. A kna:.wleage of- this polarization is impox;»tant, whethe’r the monoc}'xromatbrz
is used for the spect;rél a@jsb of an experimental source of electromagnetic
radiation or to produce'monochroma"cic ;c'ad'iéf:ion for optical or phétoelectric yield
! experiments. Since it cannof, at this ’éime, be calcdateci thebretically it is
: neéessary to méasufe airecﬂy the polariZatioﬁ introduced by the grating.

We have previously measured the polarization introduced By various gratings

(1)

used in the Seya-Namioka geometry.

! tions to a grazing-incidence geometry which is employed in grazing-incidence mono-

. chromators to obtain spectra to smaller wavelengths than is possible with a Seya-

. Namioka monochromator.

In the rﬁeasu:rements reported here the monochromator'was a McPherson Model
247. This is a 2.2m grazing-incidence (82° from the grating normal) scarmmg .
monoc}\rofna'tor equipped with a concave ieplica diffraction grating. A condensed
spark dischargé source was located at the moveable slit while a calibrated txiple

- reflection polarizer, employed as the énalyzer, was attached to the stationary
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It is of interest to extend these observa- ;

. slit. The construction, evaluation, and calibration of our triple reflection

(2)

Light transmitted through the
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analyerr was detected by a photomultiplier tﬁ;t?e coated with sodium salicylate.
_The polarization, P, introduced by the grating is givenby P = RP/ R_ where Rp

. and Rs are the reflectances from the grating of parallel and perpendiculé.rly
polarized light. Va.llues of P were obtained, as described previouély,(l’z) from

P = (I‘L - I11 ;O)/(I11 - I;L p) where I is the intensity measured with the analyzér

11
" and grating having a common plane of incidence, I is the intensity with the

analyzer rotated t}rrdugh 90‘; , and pis the polarization ratio for the analyzer.

. Since p << 1 for our triple reflection analyzer (70;’ - 50° -~ 70°) over the wavelength

range of the measurements reparted here, P = IL/Iil "
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The values obtained for P over the spectral range from 200 to 1600 A are shown
. in the figure. The data shown far gold repi'esent values obtained on three separate .
o gratings overcoated with gold. Each of these gratings had a blaze angle of 1°30!

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



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

tion for the gold covered gratings did not change appreciably during several y'ear‘s

of use whereas that for one of the aluminized gratiﬁgs was drastically altered,
L . (3,4)

presumebly due to contamination by pump oil. The change shown was found

after about Zyea.rs use in our monochromator.

(5)

A single observation'™’ is available for comparison with our results. An

 aluminized replica grating gave a polarization P of 0.61 = 0.03, accerding to our

| definition, for an angle of incidence of 84°35' and at a wavelength of 584 i, The A
. polarization shown in the figﬁre as a function of »va;zelength can be assumed to

. apply for an angle of incidence of 82° on the grating although in ow:‘.measurements ’

th‘e fixed angle of 82° was actually between the diffracted beam and the nermal to

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

" of light rays for each wavelength individually.
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