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Fig. 2 Front view of the experimental setup for coherence analysis.
The front-end (FE) slit was opened to the square with a side
length 1 mm. An ionization chamber (IC) and a silicon PIN
detector (PIN) were used for rocking-curve measurements
with an analyzer silicon crystal.
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Fig. 3

The complex degrees of coherence of the x-ray beams pre-
pared with the silicon DCM of (a) 111 and (b) 333 reflec-
tion. The contours show the positions where the absolute
values of the complex degrees are 0.8, 0.6, 0.4 and 0.2, going
from the inside outwards. The units of the coordinate axes
are micrometer.
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Fig. 5 Absolute values of the complex degrees of coherence of x-ray beams reflected by silicon 111 crystals with various
asymmetry factors b. (a) Spatial distribution of the complex degree of the incident beam; (b) (c) (d) ones of the
reflected beams. The contours show the positions where the absolute values are 0.8, 0.6, 0.4 and 0.2, going from
the inside outwards. The units of the coordinate axes are micrometer.
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Perfect-crystal x-ray optics to treat x-ray coherence

Hiroshi YAMAZAKI Japan Synchrotron Radiation Research Institute (SPring—8)
1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5198, Japan

Tetsuya ISHIKAWA RIKEN Harima Institute, RIKEN SPring-8 Center
1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5148, Japan

Abstract X-ray diffraction of perfect crystals, which serve as x-ray monochromator and collimator, modifies
coherence properties of x-ray beams. From the time-dependent Takagi-Taupin equations that x-ray wavefields
obey in crystals, the reflected wavefield is formulated as an integral transform of a general incident wavefield
with temporal and spatial inhomogeneity. A reformulation of rocking-curve profiles from the field solution of
the Takagi-Taupin equations allows experimental evaluation of the mutual coherence function of x-ray beam.
The rigorous relationship of the coherence functions between before and after reflection clarifies how the co-
herence is transferred by a crystal. These results will be beneficial to developers of beamline optics for the
next generation synchrotron sources.
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