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Under suitable conditions, some
samples, such as magnetic materials,
scatter or absorb x-rays in a manner
that can be quite rich in polarization
dependence. Magnetic, nuclear reso-
nance, and even electronic {nonmag-
netic) resonance scattering can exhib-
it polarization-mixing phenomena
where an incident linear polarization
in {or out of) the diffraction plane is
not conserved in the scattering pro-
cess'. Circular dichroism is the oour-
rence of different absorption coeffi-
dents for left and right arcularly po-
larized radiation® {see artide by J. C.
Lang on page 26).

All this has resulted in an inter-
estin the generation of eliptically
polarized x-rays, particularly drou-
larly polanized w-rays where the
handedness (i.e helidty) can be
“flipped”. In addition to the use of
off-orbital-plane bend magnet radia-
tion, researchers have pursued this
end on two fronts: the building of
special thelical or asymmetric) inser-
tion devices® and the development of
x-ray “phase-plates” based on perfect
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(Figure 1) The phase-shiting Ge{2A0) channai-cut crystal,

was tested by us® under the high-
brightness conditions of a standard
undulator. In this method® polariza-
tion selection is achieved by precise
control of the incident angle of a ml-
limated, 45-degree hnearly polanzed
beam of x-rays entering a multiple-
bounce Bragg reflection channel cut
Ge(230) crystal {figure 1). In addition
to the efficiency of the device, the full
puolarization state of the output beam
including the purity of arcular polar-

arystal optics®. ization P_{figure 2) was measured di-

A scheme of the latter approach rectly using the multi-beam Bragg re-
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flection technique with a GaAs crys-
tal polarimeter (see article p. 38). The
reversibility of the drcular helicity by
changing the incident angle and the
ability to scan the optics in energy
was demonstrated at the vicnity of
the Fe K-edge at 7.1 keV.
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(Figure Z) The measwed punty of areulsr po-
larization P, &8s & function of nadant angle at
7.07 ks, The raflactivity meking cune of e
4-bounce Cef220) channai-cut is also shown
Purs might or ieft crcular radation woold be
charactenzed by P_= 1 or -1 raspectivaly.
P_= (reflacts equal amounts of night and lef,
as would occur when a beam is puraly fnear
or complataly unpolanzed.



