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Dielectric Anisotropy of Cobalt Crystals near

K-Absorption Edge Measured by Using an Energy-

Tunable X-Ray Polarimeter with a Phase Retarder
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A new-type x-ray energy-tunable polarimeter based on Siddons-lart-Amemiva’s
x-ray polarimeter, into which Hirano-Ishikawa-Kikuta's diamond phase retarder was
introduced, has been newly developed. The new x-ray polarimeter consists of
polarizer, analvzer and phase retarder crystals. The polarizer and analyzer are
similar channel-cut silicon crystals giving four consecutive 422 reflections
with Hart-Rodringues' offset mechanism, owing to which a high extinction radio
over 10%is achieved in a photon-energy range of about 350 eV in the vicinity of
the cobalt h-absorption edge(7709 eV). The analvzer was rotated around the beam
axis in a range of =2 degree from the crossed nicol position to analyze the
polarization state of x-ravs(elliipticity and rotation of polarization). The
third optical device, Hirano-Ishikawa-Kikuta' s phase retarder is a diamond
cryvstal giving 111 asymmetric Laue reflection whose plane of incidence is
incidence is inclined by 45 degree from the horizontal plane. The phase retarder
produces elliptically polarized x-rays from linear polarization in terms of
diffractive birefringence. Energyv scan was performed by changing Bragg-reflection

angles of the polarizer, analyzer and phase retarder crystals simultaneously.
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Energy tunable X-ray polarimeter with a phase retarder
[K. Okitsu et al: J. Synchrotron Rad. 5 (1998) 995-997, 1055-1057]
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X-ray triple refraction and triple absorption for a cobalt-complex crystal
[K. Okitsu et al: J. Synchrotron Rad. 5 (1998) 1055-1057]
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Figure 2

Spectra of ellipticity of polarization of an X-ray beam transmitted through
(a) (100)-, (b) (010)- and (c) (001)-oriented plate crystals. The ellipticity of
polarization of the incident X-ray beam produced by the phase retarder
was set to be (a) +0.03, (b) +0.035 and (c) +0.03. The clear difference
between the spectra in (a), (b) and (c) reveals that X-ray triple refraction is
taking place in the monoclinic crystal.
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Figure 3

Spectra of rotation of polarization of an X-ray beam transmitted through
(a) (100)-, (b) (010)- and (c) (001)-oriented plate crystals. The ellipticity of
the incident X-ray beam produced with the phase retarder was (a) +0.03,
(b) +0.035 and (c) +0.03. The clear difference between the spectra in (),
(b) and (c) reveals that X-ray triple absorption (trichroism) is taking place
in the monoclinic crystal.
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Spectra of the imaginary part of the dielectric anisotropy between (a) the
b- and c-axis directions, (b) the ¢- and a-axis directions and (c) the a- and b-
axis directions of the monoclinic sample crystal, calculated from the
spectra of ellipticity and rotation of polarization, and the Kramers-Kronig
(K-K) transforms of the imaginary part of the dielectric anisotropy. The
left and right ordinates of each graph are shifted for clarity and are drawn
on the absolute scale of relative dielectric constant.
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