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A high resolution monochromator for signal-to-background enhancement in coherent nuclear
resonant scattering measurements with the 57 Fe resonance at 14.413 keV was recently proposed [1]
and tested [1-3]. The monochromator consists of a nested pair of channel-cut silicon (422) and (10
6 4) crystals in (+n, +m, -m, -n) configuration. High angular acceptance is achieved by setting the
(422) crystals in strongly asymmetric reflection. The monochromator throughput was found to be
lower than anticipated [2]. Misalignments and surface roughness were suspected [2].

This paper considers the monochromator optics in the position-angle-wavelength phase space [4].
Distributions with respect to the third dimension that is not considered in DuMond diagrams (the
spatial coordinate across the beam) turn out to be important for this consideration, especially for
finite sources. The low throughput appears to be inherent to the given configuration. Phase space
numerical computations indicate that the throughput can be significantly improved by slightly
bending the outer (422) pair of crystals. The condition of strongly asymmetric reflection on the
(422) crystals corresponds to the flat crystal limit of a general matching condition for bent crystal
optics [5].
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