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Ultra Small Angle Neutron Scattering (USANS)

Kookaburra is well suited for the structural study of soft and hard matter 
samples on the micron-scale. 

Ultra small angle scattering
By studying the way in which radiation is scattered by a sample at  
small angles and ultra-small angles, it is possible to explore nanostructures (by 
SANS) and microstructures (by USANS), respectively.

What makes Kookaburra special?
Kookaburra extends the q-range of the SANS instruments Bilby and Quokka by 
1-2 orders of magnitude into the micrometer regime [1]. It applies the classical 
Bonse-Hart method [2] which consists of using two multiple reflection crystal 
systems arranged in non-dispersive geometry [3]. A special feature of 
Kookaburra is that it can be configured in two distinct wavelengths, which allows 
to optimally accommodate both strongly and weakly scattering samples.  

Applications
USANS can provide valuable information in a wide variety of scientific and 
technological applications including:
• Materials with hierarchical structures (e.g. hydrogels, foods, algae, rubber)
• Large macromolecules or bio-macromolecular assemblies (e.g. viruses or 

blood cells) 
• Pores and cracks in materials (e.g. rocks, clay, cement or or engineering 

materials)

[1] Rehm, C. et al., Journal of Applied Crystallography, 51, 2018, 1-8.

[2] Bonse, U. and Hart, M. Applied Physics Letters, 7, 1965, 238-240.
[3] Agamalian, M. et al., Journal of Applied Crystallography, 43, 2010, 900-906.

Kookaburra

CASE STUDIES
Combining SANS and USANS
By using a combination of SANS and USANS, it is 
possible to study length scales of almost 5 orders of 
magnitude. As an example, a data-set for a cross-linked 
silk fibroin hybrid hydrogel is shown on the right, 
demonstrating their hierarchical structure. 
Whittaker, J. et al, International journal of biological 
macromolecules, 114, 2018, 998-1007.

Particle Dispersions
The effect of hydrolysis on the multi-scale 
supramolecular structure of starch was studied with 
USANS. Starch granule dispersions, or more general 
dispersions of particles on the micronscale, have a 
tendency to cream or sediment. To prevent this, 
Kookaburra now has a 6 sposition sample tumbler that 
can be temperature controlled. 
Yang Z. et al., Carbohydrate Polymers, 212, 2019, 40-50
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Instrument 
characteristics 

High-Intensity 

Operation Mode 

High-Resolution 

Operation Mode 

Wavelength λ 4.74 Å 2.37 Å 

Premonochromator HOPG(002) at θB = 45° HOPG(004) at θB = 45°

Channel-cut crystals Si(111) at θB = 49.2° Si(311) at θB = 46.4°

Full Darwin width, 2ΔθD 21 µrad 5.04 µrad

Minimum momentum 

transfer, qmin

3 × 10-5 Å 1.5 × 10-5 Å

Vertical q resolution, 

Δqver

0.0586 Å 0.117 Å

Wavelength resolution, 

Δλ/λ

3.5% 2.0%

Neutron flux  

(beam 5 cm × 5 cm)

215000 cm-2 s-1 17500 cm-2 s-1

Noise-to-signal ratio 

(empty beam)

1.1 × 10-6 1.3 × 10-5


