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Development of spin-resolved Compton
AR A scattering in high magnetic fields:

probing the orbitals in complex oxides
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The purpose of this long-term project is to install
a cryomagnet into the magnetic Compton scattering
spectrometer at the BLO8W beamline and develop
studies of magnetic systems and interactions under high
magnetic fields of up to 9 T and temperatures down to
1.5 K. For the duration of the project, the project group
has successfully installed and tested the new system
and then demonstrated that it can collect high quality
data at low temperatures and high magnetic fields
never achieved before at BLO8W, by overcoming some
technical issues, such as sample movement by magnetic
field and background corrections for small samples. In
addition, they have developed a software that is able
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to derive theoretical magnetic Compton profiles from
the wave function output by the ELK code. By both
the development of the experimental technique and the
advance in the theoretical modeling and interpretation,
they have made a methodology ready for exploitation of
new measurements. This achievement is highly evaluated
by the review committee.

Along with the effort on methodology, the project
group has studied several materials that are scientifically
They

include the electronic structure of CeB, with induced,

interesting and technologically important.

anisotropic B-2p magnetization, that of Ca;Co,04 with
Co’* configuration and no oxygen spin-polarization,
spin polarization in half-metal Co,MnSi, preliminary
measurement of Nd,Ir,0; and others. Among them, the
three sets of results, i.e. CeBg, Ca;Co,04 and Co,MnSi,
have been already published in a PhD thesis and
presented in invited talks at a number of international
conferences and meetings. However, the review
committee notices that publications in scientific journals
are rather delayed, although the measurements have
been carried out in the second half of the project period.
The committee expect that the results reported to the
committee will be published in scientific journals shortly.

In summary, the review committee judges that this
project has achieved its goals and evaluates it as one of

successful long-term projects.
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In this long-term project, the group led by Prof.
Hooper worked on new-born rabbits and studied changes
in the pulmonary system that occur at birth. Several
scientific goals had been set such as (1) optimizing the
use of sustained inflation for aeration of the lung, (2)
investigating mechanisms of increase in pulmonary
blood flow that accompanies lung aeration, (3) optimizing
resuscitation and ventilation in neonates with congenital
diaphragmatic hernia, (4) developing and improving
image analysis techniques to estimate regional lung air
volume more accurately. Although it seemed in the
beginning that there were too many tasks to tackle, the
group successfully obtained valuable results in all of these
studies and made other additional findings as well. These
have been published in 18 papers in both medical and
physics journals and more are being prepared. The key to
their success was to make best use of coherent X-rays of
BL20B2. Although the results were highly controversial,
the high quality of the images, available only by using
SPring-8, made them acceptable to the medical people
and helped improve resuscitation techniques worldwide.
For this international collaborative research, the group
included physicists, biologists, engineers and clinicians.
The project also helped several students to get degrees.
Judging from its influences and publications, the project
can be not only considered highly successful but regarded
as one of the best scientific studies made by fully utilizing

potentials of SPring-8.
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