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BEZ : In sputtered Bismuth(Bi)-based alloys/CoFeB bilayers, the effective spin Hall angle can exceed the unity at room
temperature, making the material an attractive spin current source. However, the large Gilbert damping (>0.1) in these
heterostructures is detrimental for many applications. Here, we intent to investigate the origin of the anomalous
damping enhancement in Bi-based heterostructures. Spin dynamics in bilayers will be measured using the spin-torque
ferromagnetic resonance(ST-FMR) technique. The crystal structure and the film roughness will be characterized using the
X-ray diffraction(XRD) and the atomic force microscopy(AFM), respectively. Samples will be grown in The University of
Tokyo, and measurements will be mostly done in IMR, Tohoku University.

A7 A /\—:Lau "B RGr(RIAKEWH) . KGr(REKFE)

%ﬁﬁéhéﬁfnﬁk%

Understand the spin transmission
across interfaces containing Bi

* Reveal the origin of the Gilbert
damping enhancement in Bi-based b

Hirose et al. APL 113, 222404(2018)

(a) signa CoFeB

EZDr d)
qQ 500 ‘ ‘ ‘ ‘ : =
alloys/ferromagnet bilayers (b) | [sialoy(iojcoresas) | 5L A
» Establish potential correlation 8 oo @ 70122001 , R —
between the damping, the crystal 5 o) — wile)
structure, and the film roughness & 1oof o e i N
. . . 810° < 3
* Achieve simultaneously large spin Hall N 10;/@%&“1.
I d " G.Ib t d . . -1000 5 4 6 8 10 12 20 30 264%e 50 60
angle and small Gilbert damping in Froqtenay (GH2) (@0
bi'ayers containing Bi (a) Schematic illustration of the ST-FMR experiment. (b) Evaluation of

Gilbert damping, a from the slope of FMR linewidth versus frequency. (c-
e) AFM image (c), line profile (d), and XRD spectrum of 10nm-thick Bi film.




2020 E #MES (WebMFA) {ERXFE : LAU Yong Chang (BRIL KEHF)

22 7 A 84 : Spin dynamics in Bismuth-based heterostructures

BIZ : The structure and the morphology of sputtered Bi film strongly depends on the
seed layer. We have investigated the seed layer dependence of the charge-to-spin
conversion in Bi-based heterostructures via spin-torque ferromagnetic resonance (ST-
FMR) technique. Samples were grown at the University of Tokyo (#~Gr) and the FMR was
measured at IMR.
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