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Development of focusing ultra-small-angle neutron scattering apparatus
and a challenge to in-situ observations of acetobacter xylinum
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0 We have developed a focusing ultra-small-angle neutron scattering spectrometer
which enables to conduct in-situ observations of hierarchical structures in soft

matters and biological systems.
0 We have demonstrated some perspectives of the method for elucidation of the
hierarchical structures of acetobacter xylinumO over a wide length scale from

O0.1nm to 10py m.
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Fig.10 Principles of mechanics of molecular self-
assembly which bridges between soft-matter physical
science and life science.
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Fig.2[1J al Schematic illustration of the focusing optics
of ultra-small angle neutron scatteringd USANSQO
apparatus,[] bOONIST-type biconcave MgF, lens[] clJArea
detector D and high-resolution area detector P; P can be
set in and out from the area covered by two dimensional
detector D. The detectors D and P are viewed along the
propagation direction of the incident beam[J dJFocusing
ultra-small angle neutron scattering spectrometer SANS-
J-Il equipped with MgF, lens and magnetic lens.
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Fig.3[M all Schematic illustration of acetobacter xylinum
with the terminal complex of enzymes which create
cellulose filaments and ribbons andC b0 a simplified
coaxial cylinder modelC for acetobacter xylinum having a
relative scattering length density profile with respect to
deuterated water as a solvent across the cylinderJ A b,
for the membrane and A b, for cytoplasm.
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Fig.4[] Neutron scattering curves from the deuterated
water solution of the acetobacter xylinum cultivated
in protonated and deuterated water, both of which
were measured in deuterated water(d concentration:
0.25wt%0 and represented by red and blue circles,
respectively. The broken lines a and b represent the
best-fitted theoretical curves from the acetobacter
xylinum cultivated in protonated and deuterated water,
respectively. In order to compare the experimental
curves with the theoretical curves, the theoretical curves
were smeared by using the rocking curve for each
optical system used in this work.
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Fig.50 Schematic illustration of the hierarchical structure
of acetobacter xylinum dispersed in deuterated water as
observed by the Bonse-Hart type USANS apparatus plus
the focusing type USANS apparatus (a-1, a-2) and by
the pinhole type small-angle neutron scattering (SANS)
apparatus having the detector-sample distance of 10 m
(b-1, b-2) and 25 m (c-1, c-2). The parts (a-1), (b-1), and
(c-1) illustrate the structures cultivated in water, while the
parts (a-2), (b-2), and (c-2) illustrate those cultivated in
deuterated water. The part (c-1) and (c-2) schematically
highlight a difference of fine structures within cytoplasm
which may be captured by the 25 m SANS apparatus,
due to the contrast difference in the matrix of cytoplasm.
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