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Magnon-mediated current drag across a magnetic insulator1
JING SHI, University of California - Riverside
Electric current transmission can occur in a magnetic insulator via spin current inter-conversions at heavy metal/magnetic
insulator interfaces. In magnetic insulators, spin current is carried by spin wave excitations or their quanta, magnons. This
marvelous phenomenon was ﬁrst theoretically predicted and dubbed as the magnon-mediated current drag in 2012 by Zhang
et al. (1, 2). Following a breakthrough in materials growth, i.e. yttrium iron garnet ﬁlms or YIG ranging from 30 to 80 nm
in thickness sandwiched between two heavy metal ﬁlms (3), we successfully showed the nonlocal DC current transmission
in such sandwich structures via spin current rather than charge current (4). To exclude the leakage eﬀect, the experiments
are conducted at temperatures below 250 K where the resistance between the metal layers exceeds 20 Gohms. In addition,
by replacing the top Pt electrode with beta-Ta which is known to reverse the sign in the spin Hall angle, we found that
the nonlocal signal reverses the polarity, which is a direct demonstration of the spin current nature. Furthermore, the
temperature dependence of the nonlocal signal conﬁrms the role of magnons in this eﬀect.
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