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Fig.1 Dispersion surfaces of Bragg- case X - ray diff-
raction and the wavevectors of Bloch waves
existing in the crystal. K,, (Kn, )and K., (K., ) are
the wavevectors for o - and 7 - components of
the transmitted (diffracted) beam. At the glancing
angle lower than the exact Bragg angle, | K., |
> | Ko | , and at the higher angle, | K., | <

| Koe | .
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Fig.2 Calculated phase difference & as a function of
W o . (Si220 symmetric reflection in the Bragg
case, A =0.154nm, t=62 u m).
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DIFFRACTED BEAM

| CIRCULARLY POLARIZED
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PLANE PARALLEL
PERFECT CRYSTAL PLATE

Fig.3 X - ray quarter wave plate using Bragg case diff-
raction. Linear polarization of the incident beam is
converted to circular polarization by the quarter
wave plate.
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Fig.4 Hatched areas are regions where circularly pola-
rized X - rays with | Pc | > 0.95 is obtained.
Calculations were made for symmetric Bragg -
case 220 reflection of silicon at t=62 ¢ m.
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Fig.5 Optics for the production of circularly polarized' X-
rays. A, lonization chamber for adjusting the

beamline monochromator; B, symmetric -
asymmetric double crystal collimator, Si 220
reflections; C, lonization chamber for monitoring
the incident intensity; D, Slit; E, Double Crystal
Polarizer, Si 422 reflections; F, Quarter — wave
plate, Si 220 reflection in Bragg geometry,
transmitted beam is used for production of
circularly polarized X - rays ; G, Polarizatio ana-
lyzer, Si 422 or Si 333 reflection (depending on
the wavelength); H, Nal scintillation counter for
monitoring the angular position of the quarter
wave plate crystal; |, Nal scintillation counter for
measuring the integrated intensities of the
analyzer crystal.
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Integrated Intensities (a.u.)
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Fig.6 Measured (marks) and caiculated (iines)
integrated intensities from the polarization
analyzer are plotted against y at A =0.15nm.
Open circles are for A 6 =-13.0 arcsec, squares
are for A 6 =+11.0 arcsec and triangles are for
A 6 =-13.0 arcsec.
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Fig.7 The highest Pc's obtained at A =0.14~0.16nm.
Open circles correspond to right- handed circular
polarizations and open squares correspond to left
— handed circular polarizations.
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Fig.8 Experimental arrangement for the complete
determination of the polarization state setup at
AR- NE1. A, beamline double - crystal mono -
chromator, Si 111 reflections; B, phase retarder
crystal, Si 220 reflection in Bragg geometry,
transmitted beam is used for polarization
analysis, 64 1 m thick; C, analyzer crystal, Si 422
reflection; D, Nal scintillation detector for
monitoring the angular position of the phase
retarder crystal; E, Nal scintillation detector for
measuring the integrated intensities of the
analyzer crystal.
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Fig.9 Measured integrated intensities under the
diffraction conditions of the phase retarder for
Wo =4-5,-6,-7. Solid lines are sinusoidal fitting
curves.
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Table 1 Numerical values of [E'|® and |E*|? for the
diffraction condition of the retarder crystal,
W,,of -4, -5 -6and -7

: W BE

A IBE O EP

. 5 1988 -218 8508 3491
-8 1088 2i8 0005 3808
~7 1988 —218 8384 3439
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