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

1. 3EE& H #J(Objectives of experiment)

Magnetic materials containing rare earth elements Eu and Sm, which include strong absorbing
isotopes for thermal neutrons, are known to have interesting physical properties such as
non—conventional heavy fermion states. It has become possible to observe diffraction peaks even of
such highly absorbing materials, but it is difficult to make quantitative absorption correction
necessary for obtaining accurate information on the crystal and magnetic structure. Therefore, we
perform a powder neutron diffraction experiment on highly absorbing materials and examined the

absorption correction method using the diffraction data.

2. AHRURRAE

Sample(s), chemical compositions and experimental procedure

2.1 B# (sample(s))
Powder samples of Eu,O3 and LaBge

2.2 ZEE&75 % (Experimental procedure)

Powder neutron diffraction data were measured on a time—of—flight (TOF) neutron diffractometer
iMATERIA at J-PARC. Focusing on the fact that the effect of neutron absorption in matter
becomes smaller as the incident neutron becomes higher energy, we analyzed using the data of the
low—angle detector bank (scattering angle 20 = 15 deg.). A double cylindrical cell was used as the

sample holder.




3. RBRHRERUVER (ERMIIFWLAEN>1-5HE. TOEHERBRL TZELY,)

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

Figure 1 shows the diffraction patterns of Eu20s and LaBe at room temperature. The
experimental absorption factors (A.s) were obtained from the integrated intensities of these
diffraction peaks and compared with the calculated absorption factors (Aca) by taking into account
the total path lengths of neutron through the crystals in the double-cylindrical cell [1]. In the high
energy region above about 50 meV, Aos was found to be roughly in agreement with Aca.. On the
other hand, in the low energy region, Aobs

and Aca cannot be compared because the
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that of Acal. (a) Eu20s and (b) LaBs

[1]H. H. Paalman, and C. J. Pings, J. Appl. Phys. 33, 2635 (1962)

4. #&&®(Conclusions)

This study confirmed that the effect of the time focusing method of TOF powder neutron
diffraction on the absorption correction should be taken into consideration. It was also found that
absorption correction in the low energy region could be experimentally performed by using the

incoherent scattering of vanadium.




