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

1. 8% Name of sample(s) and chemical formula, or compositions including physical form.

A single—crystalline sample of Tb''Bg.

2. ERAZERUVHER (EBRNSFWDEANSHE . TOEAZEBLTZE,)

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

The rare—earth hexaboride compounds crystallizing in a simple—cubic lattice have been attractive. The
Ce—based compounds exhibit heavy fermion behaviors as well as electron multipole orderings. The series
compounds composed of other rare—earth elements also undergo phase transitions to complex magnetic
orderings and distorted structures. Our previous x—ray diffraction measurement for TbB4 revealed that the
structural—-superlattice formation characterized by the wave vector q; = (1/2, 0, 0), which has been known to
appear below the antiferromagnetic ordered phase below approximately 22 K [M. Amara et al.: PRB 82 (2010)
224411], seems to survive up to 100 K in the paramagnetic statically non—distorted phase. The superlattice is
also associated with the strong phonon softening in the non—distorted phase [K. [wasa et al.: JPSJ 81 (2012)
113601], and this feature of the crystal-lattice dynamics is closely related to the novel metastability. In order
to investigate a role of antiferromagnetic interactions in such robust metastability, we have planned to

measure the magnetic reflections represented by qy =(1/4, 1/4, 1/2) not only in the ordered phase but also in

the paramagnetic phase, by using a single—crystal neutron diffraction technique.




2. BEEAERUVUEER (DDE) Experimental method and results (continued)

The sample was mounted on a GM cryostat, and this is installed in the BL18 sample chamber. We measured

diffraction patterns between 4 and 30 K, in order to observe emergence of structural superlattices as well as

magnetic ordered structures. Incident—neutron wavelengths were chosen as the first frame ranging 0.4-4.0 A

and the second frame raging 4.4-8.0 A.

Figure 1 shows a Q-dependence of measured
integrated intensities at 4 K. Blue and red circles
correspond to the fundamental nuclear reflections
and the antiferromagnetic qy = (1/4, 1/4, 1/2)
reflections, respectively. A solid line is a squared
magnetic for factor for the 4felectrons of the Tb®*
ion. Coincidence between the measured qy
reflection intensities and the squared form factor
is a confirmation of magnetic ordering. As shown
by blue solid squares in Fig. 2, the intensity at
(1.75, 1.75, -0.5) categorized in the qy reflection
emerges approximately 20 K, which is consistent
with previous reports. We also detected structural
superlattice reflections characterized by q; =(1/2,
0, 0) and q, = (1/2, 1/2, 0), which have already
been reported in previous studies [M. Amara et al.:
PRB 82 (2010) 224411]. The reflection intensities
of these reflections above the transition
temperature are not clear, in contrast to the
previous x—ray diffraction result revealing the
metastable structure formation. On the other
hand, we detected a new reflection at q° = (1/4,
1/4, 0) in the magnetic ordered phase, which has
never been reported so far. Red solid circles in Fig.
2 are data of integrated intensity for (0.75, 0.75, 0),
the temperature dependence of which is very
similar to that of (1.75, 1.75, =0.5) corresponding to
the magnetic qy reflection, The g’ intensity is very
tiny compared to the antiferromagnetic peaks, and
thus it is not clear whether the q’ reflections are
nuclear scattering or magnetic scattering. We have
to continue the structural investigation in the

magnetically ordered phase of TbBs.

q1=(1/4,1/4,1/2) at 4K
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Fig. 1 Q dependence of the integrated intensity of the
fundamental nuclear reflections (blue circles) and the
antiferromagnetic qy = (1/4, 1/4, 1/2) reflections (red
circles). A solid line is a calculated result of the

squared form factor of Tb* ion.
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Fig. 2 Temperature dependences of the integrated
intensities of the antiferromagnetic reflection (1.75,
1.75, —0.5) (blue squares) and the newly observed peak
at (0.75, 0.75, 0) (red circles).






