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Fig. 1 (a) Injection and (b) absorption of spin current via the SHE in Taand  Fig. 2 Torque efficiency as a function
Co, respectively. Jc and Js are the electric and spin current, respectively. of the thickness of the Co laver
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Fig. 1 (a) Tb layer thickness tr, dependence of effective
magnetic anisotropy Kes of Th/Gd/FeCo MLs. (b) In-plane
external field Hex: dependence of SOT switching current Jsy
of Ta/[Th/Gd/FeCo] MLs with various Th layer thickness.
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FePt nanogranular film-based heat assisted magnetic recording (HAMR) is a promising technology which uses
temporary near-field laser heating of the hard magnetic recording media during writing to increase the storage density
of hard disk drives [1]. Besides the heating effect, the circularly polarized laser can also induce helicity dependent
magnetization reversal in magnetic materials, so called all-optical switching (AOS) [2]. With its interesting physical
phenomenon and potential practical application, the integration of AOS into HAMR technique i.e., realizing laser-
induced deterministic magnetization switching in magnetically hard FePt nanogranular film is attracting increasing
interest. However, to date, deterministic (100%) AOS has only been reported in soft magnetic materials (e.g., GdFeCo
or [Co/Pt]n films [3]).

In this work, we propose and demonstrate a thermal spin-
transfer torque (STT) assisted AOS in FePt nanogranular films
deposited on ferrimagnetic yttrium iron garnet (Y1G) substrates.
As the conceptual diagram illustrated in Fig. 1, a thermal
gradient (VT) is created in the YIG/FePt bilayer film when
expouse the sample wiht circular polarized laser (o*/o”).
Consequently, a pure spin current was generated and injected
from YIG substrate into the FePt film via the spin Seebeck
effect (SSE). It then exerts a spin-transfer torque on the
magnetic moment of FePt film and assists the magnetization
reversal associated with AOS.

Experimentally, FePt-C nanogranular films were deposited e
on both YIG and GGG substrates by magnetron sputtering. The  Fig. 1. Conceptual diagram of the laser induced thermal spin-
YIG and GGG substrates were selected here due to their close transfer torque for assisting magnetization reversal in FePt

. . L . . nanogranular media.

match in lattice constants, but distinct spin Seebeck coefficient

which enable valid comparison and extract the potential contribution from thermal-STT on the AOS in FePt films.
Furthermore, both the laser helicity and laser fluence dependent on AOS in all the samples were investigated to prove
the proposed approach. The results from magneto-optical measurement indicated an enhanced helicity-dependent AOS
in YIG/FePt-C bilayer sample than GGG/FePt-C bilayer film. Furthermore, the AOS effect presents a visible positive
colinear relationship with the laser fluence in YIG/FePt-C bilayer film while it is almost unchanged in GGG/FePt-C
bilayer sample. The potential contribution from the thermal-STT on the AOS in FePt nanogranular films will be
discussed in detailed with experimental results in the presentation.
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