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Modern microfocus X-ray sources define the state-of-the-art 
for a number of applications such as protein crystallography 
and small-angle scattering in the home lab. These sources 
have small source sizes of 100 µm or smaller. They are 
usually combined with multilayer mirrors as beam-shaping 
devices that image the source spot onto the sample position, 
magnified to a suitable size, and deliver a parallel or focused 
monochromatic beam. 
Microfocusing rotating anode systems deliver flux densities in 
the range of 1011 photons/(s mm2) at power loads of up to 
20 kW/mm2 when combined with synthetic multilayer mirrors 
[1].  However, these sources are expensive, and need regular 
and sometimes time-consuming maintenance. 
Low power microfocus sealed tube sources such as the 
Incoatec Microfocus Source “IµS” represent an interesting 
low-maintenance alternative to rotating anode generators. 
Power loads of several kW/mm2 in anode spot sizes of 
≤ 50 µm deliver a small and highly brilliant beam [2]. The IµS 
delivers a flux density of up to 1010 photons/(s mm2) in a 
focused beam (FWHM = 0.11 mm, 7.6 mrad) suitable for most 
protein crystals. 
Emerging microfocus X-ray sources based on liquid-metal-jet 
technologies show even higher power loads up to 
500 kW/mm2, an order of magnitude higher than possible with 
solid target sources, and intensities up to 1012 photons/(s mm2) 
together with a relatively low power consumption and reduced 
maintenance [3]. 
We will present selected results from several microfocus 
source systems to demonstrate their potential for 
crystallography and small-angle scattering. 
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The interference effects under multiwave X-ray diffraction [1] 
have been studied in paratellurite single-crystal (ТеО2). The 
calculation of three-beam diffraction schemes was carried out 
for complanar or near-complanar geometry. Three 
combination of x-ray reflections (220, 371), (220, 464) and 
(110, 557) were obtained and used for the multibeam 

diffraction research. All three cases have been experimentally 
realized by applying a scheme of high-resolution double 
crystal X-ray diffraction using a laboratory source (Mo Кα1). 
The most interesting results were obtained for the case of 
(220, 371) reflections. Unlike (220, 464) and (110, 557) cases, 
a strong effect of virtual scattering [2] was observed for (220, 
371) reflections. One characteristic feature of this effect is that 
the angular dependence of the first (strong) reflection intensity 
and its shape barely change in the three-beam interaction area, 
whereas very strong changes are observed for the second 
(weak) reflection not only in the three-beam range but also far 
beyond it. Such strong changes are related to the variation in 
parameter of the two-beam diffraction due to virtual 
scattering. In (220, 464) and (110, 557) three-beam cases this 
effect was practically absent and purely amplitude scattering 
(ordinary multiwave interaction) [2,3] took place. The results 
of experimental observation of investigated effects for all 
three cases of (220, 371), (220, 464), (110, 557) three-beam 
diffraction would be presented. The results of computer 
modelling in comparison with experimental data for (220, 
371) three-beam diffraction would be presented also. 
The work was supported by RFFI (grants 09-02-12164-ofi_m, 
09-02-12239-ofi_m) and RF President (grant MK-
156.2010.2). 
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The interest in co-crystals has increased in the last years 
within the pharmaceutical industry and also the solid-state 
community due to the possibility of obtaining solid materials 
with new properties [1]. Co-crystal crystallization strategies, 
supported by solvent- and solid-based techniques, have also 
received attention in the search and development of robust 
methodologies for the screening of co-crystals. This work 
explores the use of gels in a solvent-based approach to obtain 
co-crystals. The use of gels as a media permitting diffusive 
mass transport has been reported for the crystallization of 
small molecules [2] and proteins [3]. A series of co-crystals 
obtained using model molecules and selected co-crystals 
formers and grown in water- and/or organic solvent-
compatible gels will be presented. 
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