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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 3% Name of sample(s) and chemical formula, or compositions including physical form.

TbMnO, single crystal

2. ERAZEBRUVER EBISFELDEIo15E, TOBBECHRL TIZEWN,)

Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

The purpose-of our experiment is to conduct neutron diffraction in very high magnetic field
above 40 T and to investigate the mechanism of multi-ferroic compounds such as TbMnO,. For this
purpose, we made the first measurement combining the real neutron beam and pulsed magnetic
fields up to 35 T in this beam timie. We have succeeded in generating pulsed magnetic field safely
and steadily in the real condition. However, the statistics of the data was totally insufficient. One
of the major reasons is the weak beam intensity during 2008B period and the reconsideration of
the experimental plan was essential to get some scientific result in the present intensity of user
neutron beam.

Figure 1 shows the test result of the pulsed magnet developed for the J-PARC experiment and we
have succeeded in generating 55 T with this magnet. The magnet is solenoid type and the open
angle for scattering is 30 degree. The magnet is inserted into the original cryostat called “donut”,
with which a wide angle path of neutron can be obtained putting the liquid nitrogen bath with a
hole inside the He bath of sample cooling.

Figure 2 shows the example of TOF spectrum at the one PSD pixel and the generated pulsed
magnetic field waveform. The rising time to the maximum field is about 2.5 msec and the total
width is about 30 msec. The time period of the half maximum is about 6 msec.
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2. REEAERUVEER (DTZEF) Experimental method and results (continued)
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Fig. 1 Test result of the pulsed magnet for Fig. 2 Example of TOF spectrum and pulsed
neutron diffraction at J-PARC. magentic field wave form.

In the TOF spectrum, series of peaks are observed in a few msec time-window. The pulsed
magnetic field generation is synchronized with the neutron beam and the delay time of the starting
field generation can be controlled precisely. If the peak of the pulsed magnetic field is set to
coincide with the one of TOF peaks, the field variation in the peak is less than 0.2 %. We can set
the magnetic fields of other peaks for different values by adjusting the delay. By analyzing the
peaks at different times/magnetic fields, we can know the field variation of magnetic structure and
the wave vector, though the points are discrete in magnetic field axis. The present data clearly
demonstrates that the neutron diffraction in such strong magnetic field is possible by using the
pulsed magnetic fields. In this sense, it is the very important step for our final goal.

On the other hand, there is a serious problem in applying the technique to other experiments.
Namely, the weak intensity of beam is the serious limiting factor for the practical experiment. In
Fig. 2, the data is taken for the strong nuclear peak and the measurement for the magnetic peak
was very difficult in the limited beam time. We estimated that the time required for one TOF
spectrum is more than 10 days with the present beam intensity. It means that the much stronger
beam is needed to complete the measurement of TbMnOs. It is also expected that a high magnetic
field neutron diffraction above 40 T can be made under the beam intensity of about 5 times
stronger than the present or by measuring the 5 times stronger Bragg peak of other materials.

In conclusion, we have established the technique of neutron diffraction in pulsed magnetic fields
of 35 T at J-PARC and it can be extended up to 40 T or higher without difficulty. The planed
experiment for TbMnO; was turned out to be difficult at this stage of neutron beam. A modified
reasonable experimental plan for other target material will be performed in the 2009A beam time.




