ijtj(?—ﬁﬂnjm >0k f%ﬁ PRig AR DT @@}JLﬁﬁﬁ%g'ljJ - Frontier Research in Duo(FRiD) -

st AUBILRES NOZIRDEIBIBE

BrEBAI D7D
ﬁEﬁHB’fﬁuTiﬂ‘

2022fFED hEW D (Topic for FY2022) #) 01-89]
HPIREE U T T SPasBa s/ FERL IR/ B ERL L U 7o _EEPsRBl AN S x- 9/\ ,
13D ZBIEIS (CHVNT, FEPRELEAARDELE & _EEPsRb AR e
75\\@%3*’53_: < GN ﬂit@ﬁﬁ(ziﬁﬁénézt)fnu@ﬁﬂ%‘;ﬁﬁﬁ fm
HEJEEER D, BERBEN DEMIBOMER(vF o O02ERL W e

= U1z, 45 (C FERREIEAICALVETESTS )L/ UL MEERA i, /
TR ETTIENASZT UV 2, EEBEBAIEARDRIE & DR AR R
BECHIEITE. RARAEDAE RZEHCRER(CERTEET, e

In a three-layer structure consisting of an in-plane magnetized lower ferromagnetic body, a
nonmagnetic body, and a perpendicularly magnetized upper ferromagnetic body, shifting the
magnetization direction of the lower ferromagnetic body and the upper ferromagnetic body makes it
possible to simultaneously utilize spin currents generated in all directions and realize magnetization
switching with low current density and no magnetic field. In particular, the epitaxial cobalt used for the
lower ferromagnet has large in-plane crystal magnetic anisotropy, which allows the relative angle with
the magnetization of the upper ferromagnet to be freely controlled, making it possible to utilize spin
currents in a variety of directions for magnetization switching.

“Efficient spin—orbit torque in magnetic trilayers using all three polarizations of a spin current”
Jeongchun Ryu, Ryan Thompson, Jae Yeol Park, Seok-Jong Kim, Gaeun Choi, Jaimin Kang, Han Beom
Jeong, Makoto Kohda, Jong Min Yuk, Junsaku Nitta, Kyung-Jin Lee, Byong-Guk Park

Nature Electronics 5, 217-223 (2022).
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The “phase relaxation time (T,),” which determines the upper limit of the time a qubit can retain
guantum information, is the most important property when applying certain materials to qubits. In
collaboration with our FRiD overseas research institute partner, Professor D. D. Awschalom of the
University of Chicago, we have discovered “an algebraic expression” that can quantitatively describe

the T, of compounds. We have predicted more than 800 new materials with excellent quantum
coherence properties using this expression.
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“Generalized scaling of spin qubit coherence in over 12,000 host materials”
S. Kanai, F. J. Heremans, H. Seo, G. Wolfowicz, C. P. Anderson,
S. E. Sullivan, M. Onizhuk, G. Galli, D. D. Awschalom, and H. Ohno,

Proceedings of National Academy of Science 119, €2121808119 (2022).
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