
(21)

Unconventional field dependence in phase II of SmRu4P12
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SmRu4P12 has been investigated by 31P-NMR measurements. SmRu4P12 shows still uniden-
tified low temperature phases II (T ∗ < T < TMI) and III (T < T ∗), where the metal-insulator
transition temperature TMI = 16.5K at zero field, while T ∗ is distinguishable only under field
(T ∗ ∼ 14K at 5T). Our previous 101Ru-NQR experiment [1] indicates (i) a structural change
below TMI from the cubic to the trigonal symmetries with a subtle (or local) distortion along
the [1, 1, 1] direction, (ii) a simple antiferromagnetic ordered structure with q = (1, 0, 0) of Sm
magnetic moments. The present NMR spectrum measurements were performed by applying
different fixed fields to a single crystal along [1, 1, 1] direction. Below TMI, four NMR lines
were observed as seen in Fig.1(a). We plot the field dependence of Δν = νi − νK=0 in Fig.1(b)
(T = 10.1K: phase III) and (c) (T = 15.0K: phase II). Here, νi (i = 1, 2, 3, 4) is the resonance
frequency for each of the four resonance lines (see Fig.1(a)), and νK=0 is the frequency for the
Knight shift K = 0. First, the data approximately extrapolate to the residual values ±ΔνA and
±ΔνB at zero field, where, for example, ΔνA = 1.2MHz and ΔνB = 0.5MHz at T = 15.0K. Such
symmetric residual resonance frequencies with respect to νK=0, implying antiferro-type hyper-
fine fields at the P-sites, is consistent with the ordered structure characterized by q = (1, 0, 0)
[1]. The existence of the four resonance frequencies at zero field is qualitatively explained by
assuming the ordered moments along the [1, 1, 1] direction in the crystal. Another interesting
point is that Δν’s in the phase II show relatively large field-dependence compared to in the
phase III. The field induced component seems to appear rather uniformly, because the four
Δν’s equivalently increase upon field.

[1] S. Masaki et al., J. Phys. Soc. Jpn. 75 053708 (2006).
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Figure 1: (a) Representative NMR lines below TMI. (b) and (c) Plot of Δν vs magnetic field
H measured at 10.1 and 15.0K, respectively. See text for details.


