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Investigation of selective dual-layer recording
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In this paper, we investigate the effect of anti-ferromagnetic exchange coupling (AFC) on the magnetization
switching of two discretized recording layers using only a spin torque oscillator (STO). Switching probabilities were
calculated as functions of STO frequency, and exchange coupling constant of AFC to evaluate the effect of AFC on the
magnetization switching. The results show that optimizing AFC value increases the switching probability.
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Fig. 1. Schematic illustration of the model.
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Fig. 2. Field from STO vs. distance from bottom
of STO.
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Table. 1. Parameters of the model.

RL1 RL2
Mg (emu/cm?) 750 750
Damping constant a 0.02 0.02
Hard | 6.1
K, (M 3 8.1
u (Merg/cm*) Soft | L0
H, (kOe) 7.165 |11.33
T (K) 300 300
Exchange coupling constant —0.474,
(AFC) J;., (erg/cm?) —0.948,-1.432
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Fig. 8. Switching probability of each recording layer
vs. STO frequency, fsro.
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Fig. 4. Magnetization switching with only HF field.
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Fig. 5. Magnetization switching of RL2 without
AFC. (a) Initial state. (b) 0.627 ns after applying
field. (c) Final state.
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Fig. 6. AFC effect for switching probability.
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Fig. 7. Change in switching probability due to initial

magnetization state.

FEAEH L WCxT D XiEiERE fig 6 [T, JL =
—0.474 erg/cm? @ AFC A8 A LTS GRITIEH 100) Tl
e RIHEERINZ 1L FH Prpy = 098, P, = 0.89 L7201,
AFC ZEATDHHIOFMF L HARE EL TN Z &gt
Ji. % —0.948 erg/cm?, —1.432 erg/cm? LA {bE¥5H L, Hh
BT EA~E ST b LT, BRBSERIT Ji, = —0.948 erg/cm?
T Prii=Priz=1 £720, Ji= —1.432 erg/cm? &L TH
KT Ligdotz. L0y AFC 23895 Z & C, Bibidwii
WRETHDLAENTTATRREE CUT, TS L0, Saistkodk
RETH D HWISCHTRREE (BUT, BOHATIRES 128k LA < 72
%.Fig. 6 | TR B2 SUSEEROZ WL 2 ORMRD I S AU R
ThbHEEZLND. £z, AFC ROz RLL (28
2% B RROMEESEIHER LT Db RSN, fero =
20 GHz T, AFC AL Pgpy =0 THHZDIZHFL, Jiy, =
—1.432 erg/cm? TiX Pgpy = 0.18 L7225 TD. ZOFEK
BRI, [ = —1.432 erg/cm? 2BV T fero = 16 GHz
T Ppiy =07 &, mbEVEZ LS. 2O fgro Tl W
AFC 25M8) < 1C RL2 OBAbD m2EE 295 2 & T, RL1
DB O b bt 50T, S E8E T 50T LB RS
5. RL1 OB EE & flfssEE ORI 3B E G MBI < 72,

Lo
96 18 20 22 24 26 28 30
STO frequency (GHz)
Fig. 8. Switching probability vs. STO frequency,
fsto , for various anti-ferromagnetic exchange

coupling constant, Jj;.
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Fig. 9. Switching probability vs. anti-

ferromagnetic exchange coupling constant, Jj;.
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Fig. 10. Switching probability vs. fspo for a 1 nm
IL with J;, = —0.7 erg/cm?.
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