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Beginning of Open Use of a New Biological Neutron Diffractometer (iBIX) in J-PARC
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Ibaraki Prefectural Government together with Ibaraki University and Japan Atomic Energy Agency (JAEA) has
almost finished constructing a time-of-flight (TOF) neutron diffractometer for biological macromolecules for industrial
use at J-PARC, IBARAKI Biological Crystal Diffractometer (iBIX). Since 2009, Ibaraki University has been asked to
operate this machine in order for users to do experiments by Ibaraki Prefecture. The diffractometer is designed to cover
sample crystals which have their cell edges up to around 150 A. It is expected to measure more than 100 samples per year
if they have 2 mm?3 in crystal volume, and to measure even around 0.1 mm? in crystal volume of biological samples. The
efficiency of iBIX is also expected about 100 times larger than those of the present high performance diffractometers at
JRR-3 in JAEA when 1MW power realizes in J-PARC. Since December 2008, iBIX has been open to users and several
proteins and organic compounds were tested under 20 kW proton power of J-PARC. It was found that one of their pro-
teins was diffracted up to 1.4 A in d-spacing, which was nearly comparable resolution to that of BIX-3 in JRR-3 when
used the same crystal as at iBIX for reasonable exposure time. In May 2009, 14 detector units were set up. By the end of
fiscal year 2009, the basic part of data reduction software will be finished and an equipment blowing low temperature gas
to the sample will be installed with the cooperation of JAEA.
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Fig. 1. J-PARC Aerial Photograph in July 2009
Modified from J-PARC HP.
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Table 1. iBIX Specification Table

Item J-PARC iBIX (Beam Line No.: BL03)

Moderator Coupled H, (para) 100X 100 mm?2

Measurement region | 0.35 A<<d<{50 A (Maximum unit cell

in d-spacing length-150 A)

Neutron wavelength | 0.5 A<<A< 8 A or more than that
and flux 7X107n/s/cm? (estimation between
0.5 A<1<3.9 A when 1 MW)

Obtainable informa- | 3-dimensional positional information
tion in Angstrom scale especially for pro-
ton, hydrogen and waters

Research field Crystallography of inorganic, organic

compounds and biological macro-

molecules
Standard size of 1 mm3, minimum 0.1 mm?® (when 1
sample MW)

Special sample en- | Low temperature (20-90 K)
vironment

Standard measure- | 0.5 days (organic compounds)
ment time 3 days (biological macromolecules)
(When sample volume 2 mm?, 30 de-

tectors and 1 MW)

Outstanding point | The best performance diffractometer in
of iBIX the world’s pulsed neutron single crys-
tal diffractometers for biological mac-
romolecules (9.1
tector solid angles than that of PCS in
LANSCE, USA when 14 detectors in
May 2009) .
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Open use program has started in De-
cember 2008
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Fig. 5. iBIX Sample Position and 14 Detectors (since May
2009)
Neutrons come from the right side. Distance between sample and detec-
tor surface is about 45 cm.
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Fig. 6. iBIX Diffraction Spots of RNaseA Protein

(a) Neutron intensity at Xth pixel on a detector, where the horizontal
axis is time/wavelength and the vertical axis is intensity integrated along Y
direction. A black square region shows a minimum d-spacing reflection. (b)
Neutron intensity profile of an integration over black squared area in Fig. 6
(a), where the horizontal axis is time. An inset figure is a magnification of
around a black arrow peak. It was found this reflection to be 1.4 A in d-spac-
ing. Exposure time: 18.7 h, about 20 kW power operation of J-PARC, sam-
ple crystal volume: 12.5 mm3, unit cell dimensions: a=30.4 A, b=38.6 A,
c=53.4 A, p=105.8°.
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