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

Ce complex (C4oD;3,CeNgO,;S,Zn,)
Pr complex (C,D39NgO,,PrS,Zn,)

2. ERAZERUVHER (EBRNSEWDGEA S-S TOEAZERBL T ZEL,)

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

A single-molecule magnet (SMM) is a metal complex that behaves as an individual nanomagnet. Each
molecule, containing several metal centers with unpaired electrons, possesses a giant resultant spin. Given
that the giant spin exhibits easy—axis anisotropy (D < 0), the magnetization reversal between the ground states
with S, = =S is hindered by the potential barrier of DSZZ. The barrier yields a slow relaxation of the
magnetization reversal that is characteristic of SMMs. Early SMM researches have focused on the complexes
containing multiple transition metal atoms. During the past decade, lanthanide SMMs have received much
attention as promising materials with high blocking temperature (stable SMM). Owing to a large contribution of
angular momentum, lanthanide complexes can become SMMs containing only one or two magnetic ions. One of
the central issues in lanthanide SMMs is the quantum tunneling mechanism for the magnetization reversal. In
fact, lanthanide SMMs exhibit rather complicated relaxation behaviors; the tunneling occurs between ground
states (pure tunneling process) and/or excited states (thermally assisted tunneling process). The energy
scheme is not simply described by DSZ2 and other terms such as higher order magnetic anisotropy and
hyperfine interaction can be included in the Hamiltonian. As such, the mechanism of magnetization reversal for
lanthanide SMMs has not been fully understood yet.

In this work, we have investigated a new lanthanide system, trinuclear Zn—Ln—-Zn compexes (Ln=Ce, Pr). The




2. RERAERUHER (DDEF) Experimental method and results (continued)

system has only one magnetic center in a molecule. Interestingly, the complexes with Kramers ion (Ce : J=5/2)
exhibit the SMM behavior while that with non—Kramers ion (Pr : J=4) does not. In order to search for magnetic
excitations in the two complexes, inelastic neutron scattering (INS) measurements were performed using
AMATERAS spectrometer. Figure 1 shows the observed S(Q,w) maps and energy spectra for the two samples.
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Figure 1: S(Q.w) maps of (a) Ce and (b) Pr complexes taken on AMATERAS with E of 15 meV at 3 K. (c)
Comparison of energy spectra for the two samples.

A magnetic excitation appeared around 3.5 meV in the Pr complex. On the other hand, a magnetic excitation
was hardly detected in the Ce one. This indicates that magnetic states clearly differ between Ce and Pr
complexes. To trace the reason for the absence of low—energy excitations in the Ce complex, we are going to
carry out the INS measurements for a Nd (J = 9/2) SMM on AMATERAS in the 2017A proposal round. The
polarized diffraction measurements on TAIKAN are also planned to identify the magnetic ground state of the
system.




