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Development of spin-resolved Compton
scattering in high magnetic fields:
probing the orbitals in complex oxides
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The aim of this long-term proposal is to develop a
system for magnetic Compton scattering measurements
under high magnetic fields at low temperatures, and to
unveil magnetic momentum density in complex magnetic
compounds by the use of the developed system. The
measurement system has been successfully installed by
the time of the mid-term review, although there remain
two issues for further developments: the operation of
superconducting magnet above 7 tesla and the positional
stability for specific samples during measurements.
In addition, the team has succeeded in finding novel
properties in many systems: such as a short correlation
length of magnetic wave function in Ca;Co0,0q, an
unusual electron transfer between orbitals in TbMn,Os,
and an itinerant and anisotropic spin density in CeBg efc.

The review committee appreciates the new findings based
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on magnetic Compton scattering measurements, as well
as the development of the measurement system under
high magnetic fields up to 7 tesla and at low temperatures
down to 1.5 K. The committee, however, has a great
concern about no publication at the moment of the
mid-term review. The committee concludes that it is
appropriate to give another year to this long-term project
so that the aim of the project is achieved. In addition,
the committee strongly requests the group to publish
the papers in high impact journals by accomplishing the
theoretical simulation for explaining the novel properties

in a year or two to come.
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This long-term project aims at studying lung aeration
and related physiological phenomena at birth. In the
previous projects, the research group developed imaging
techniques that make best use of coherence of the X-ray
beam at BL20B2 and applied them to observe lungs in
neonates. Since lung aeration at birth is a vital event
in life, there are many physiological problems to be
tackled. In this long-term proposal so far, the group has
made significant progress in (1) optimizing the use of
sustained inflations in ventilating preterm neonates, (2)
investigating mechanisms for the increase in pulmonary
blood flow at birth, (3) optimizing resuscitation and
ventilation in neonates with congenital diaphragmatic
hernia, (4) optimizing continuous positive airway
pressure, and (5) simplifying regional lung air volume
calculations using image analysis. The group has
published papers that contribute to the advancement in
medical imaging and pediatrics.

Although all the experiments scheduled in this project
are worthwhile, it would be advised that the group set
a clear goal for the research project. The committee
suggests the group to somewhat focus the research to

maximize the scientific outputs.
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