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The present status of X-ray polarization imaging using aberration compensating

X-ray phase retarder system and perspective for X-ray ‘polarization interference’

imaging
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X-ray natural linear dichroism (XNLD), magnetic circular dichroism (XMCD) and magnetic linear
dichroism (XMLD) imagings are recently performed by using linear and circular polarization
switching techniques with two-quadrant X-ray phase retarder system which compensate for off-axis
aberration (phase-shift inhomogeneity depending on angular divergence of incident X-rays). XMCD
imaging results are introduced in the present article. Also four-quadrant phase retarder system which
can compensate for both off-axis and chromatic aberrations (phase-shift inhomogeneity depending on
photon-energy dispersion of incident X-rays) recently developed is introduced. While there are three
ways for dividing waves in interferometric measurement using magneto-optical waves, that is, (1)
division of amplitude, (2) division of wavefront and (3) division into polarized beams, only (1)
division of amplitude used in the Bonse-Hart interferometer is recognized to be a unique way for
dividing waves in X-ray range. It is described, however, in the present article that (3) division into

polarized beams is another effective candidate for X-ray interferometric measurement including

imaging techniques.
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Fig. 1 Principle of the two-quadrant phase retarder system.
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Fig. 2 Experimental setup of (a) one-quadrant, (b)
two-quadrant and (c) four-quadrant X-ray phase
retarders.
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Fig. 3 XMCD spectra of polycrystalline cobalt foil
obtained wusing circular polarization switching
technique with two-quadrant phase retarders.
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Fig. 5 XMCD images obtained after correction for thickness inhomogeneity of the sample. (a), (b) and (c)

correspond to positions (a), (b) and (c) indicated in Fig. 3.
sign of magnetic field applied to the sample between (a) and (b).

XMCD contrasts are reversed due to change in
Contrast reversal can also be observed

owing to photon-energy position between (b) and (c¢) [17,19] .
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Fig. 9 Spectra of ellipticity of polarization obtained with an /cp cobalt
single crystal foil. (a), (b), (c) and (d) correspond to initial ellipticity
values, -0.04, -0.02, +0.02 and +0.04, respectively, which were applied
by controlling the phase retarder crystal.

Fig. 10 Expanded spectra of ellipticity of polarization obtained with
an hcp cobalt single crystal foil. (a) and (b) correspond to small
square region drawn in left lower of parts of Fig. 10 (b) and (c).
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