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Fig. 1 Decay of the nuclear magnetization

after the saturation for T1 measurement.
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Fig. 2 Spin-echo decay curve for T2
measurement.
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We aimed to obtain an evidence for the spin injection from nonmagnetic metals to ferromagnetic metals or
insulators by measuring a change in the FNR parameters such as the nuclear magnetic relaxation time. To do this
we have attempted a feasible experiment using a bi—-layer metal/ferromagnetic insulator system. The reason for
this is the following. The most important fact to be taking into account for designing the experiment is that
the FNR relaxation is to be sensitive to a small change of the magnetic excitations during the spin injection
This can be realized in the FNR in ferromagnetic insulators where the only three magnon process is involved,
free form a relaxation through the conduction electrons. On the other hand, it is well established by now that
a spin current in the insulating ferromagnets (so called “magnon current” ) can be injected from the electron
current inametallic layer. This magnon current is expected to create a new relaxation channel in the ferromagnetic
insulating layer.

The nuclear spin-lattice relaxation time T, has been measured with and without current on the Pt layer for
the %’Fe FNR. The decays of the nuclear magnetization in different values of current are shown in Fig. 1. Despite
of the expectation of a large change in T, due to the injected magnon current, there exists essentially no effect
Nonetheless, we observed a large change in the spin-echo decay time T, when an electric current is applied on
the Pt layer (Fig. 2). This is a rather unexpected and surprising result. In general, T, proves a relaxation
accompanied with an energy transfer from the nuclear spin system to the electron spin (in the present case it
is magnon) and the energy scale is an order of 10~100MHz. While T, is governed without any energy transfer, meaning
the neighboring nuclear spin-spin coupling creating a virtual magnon is important. At the same time, the spin
echo decay may proceed by a fluctuating random field that looses the phase memory during the FNR signal formation

Although we do not have a plausible account for the present findings, we believe that this opens a new field
to be explored in the “nuclear spintoronics” . We plan to continue the experiments under more controlled way




