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Abstract of your innovative activity:

At present, neutron monochromators used in scattering experiments with hot
neutrons have rather low efficiency which results in correspondingly longer, time
consuming, measurements. Recently, first attempts have been carried out when
testing diamond single crystals as monochromators for hot neutrons. However,
the obtained results with newly prepared diamond monochromators are far
beyond theoretical expectations. The first diamond prototype devices did not
provide any gain over conventional mosaic ones in terms of both neutron flux at
the sample position and resolution [1]. The activity can be connected with the
growth of the crystals with required quality.

Then, in thermal neutron scattering, the project also covers the design and
development of high resolution neutron monochromators. The tendency in
neutron scattering experiments is the use of smaller and smaller samples and
there are requirements for higher angular and/or wavelength resolution,
simultaneously. Preliminary investigations show that these requirements can be
fulfiled by so called dispersive monochromators based on double reflection
process carried out either in one elastically bent perfect crystal [2] or by two
independent elastically bent perfect crystals [3,4]. As the elastically bent perfect
crystals have high peak reflectivity in thermal neutron region, double diffraction
process has little impact on resulting monochromatic neutron current. Advantage
of using bent perfect crystals consists also in an easy possibility to manipulate
with real space focusing as well as with focusing in scattering.

When carrying out related specific experiments, in both cases user community
can benefit from excellent properties of newly designed monochromators: higher
resolution and/or a shorter measurement time .
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