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New magnetization reversal methods can be realized by using the effect of
magnetization dynamics, in which both magnetization and magnetic field are treated as time dependent
terms. In this study, magnetization reversal experiments was carried out based on large angle
precessional motion of magnetization produced by applying pulse field normal to the magnetization. Both
experiments and calculation results showed that magnetization reversal field can be reduced down to 70 %
of that in a static field by using pulse fields with rise time shorter than the relaxation time of
magnetization.



HDD)

MRAM

GHz

Precessional
switching Balistic Switching

(b)

50%

(@)

Gilbert damping (a )
Gilbert damping

(a)

80~200 nm  Co/Pt

Hall
400nm SO,
Cu pm
GHz
50Q
MgO

2
2
3
1 kOe/A
3.4A
0.07 4 ns



Pulse Current

200

100 |

(@)t =70ps

S o
= 200 ‘
>
(b)t =4ns
100}
0
0 10 20 30
t (ns)
4
Hdc
5
Hdc
120nm 10ns
T 7%107 4ns
7="7x10"ns Hae
= 1, 4 ns
5
(Stoner-Wohlfarth model S-W)
=1,4
ns
7= 7x10%ns
S-W
70

0.7~10ns

6 (@
100 ps
100 ps
4 kOe
~80ps

Estimated field (kOe)

__ 00 1.2 2.3 35
© [ T T
g § ® =70ps

3 300 B 1ns
I O 4 ns
o N
2 RS z =10 ns
o 20F & P
© ‘\\ A N
— O]
i) =
3 o S-wW
E L
o D\TE\\
e o

0.0 L ® B g
0 50 100 150
Pulse voltage v, V)
5 Hac
b)

6 (a) (b)

(b)



GHz
7 400 nm
6 GHz 200 Oe
=
=
=)
£
S
z
>
<
0 2 4

H, (kOe)

7 400nm Co/Pt
6

N. Kikuchi, M. Furuta, S. Okamoto, O.

Kitakami, T. Shimatsu, Quantized spin waves

in single Co/Pt dots detected by anomalous

Hall effect based ferromagnetic resonance,

Applied Physics Letters 105, 242405 (2014)
DOI: 10.1063/1.4904225

M. Furuta, S. Okamoto, N. Kikuchi, O.

Kitakami, T. Shimatsu, Size dependence of

magnetization switching and its dispersion
of Co/Pt nanodots under the assistance of
radio frequency fields, Journal of Applied
Physics 115, 133914 (2014), DOL:
10.1063/1.4870451

N. Kikuchi, Y. Suyama, S. Okamoto, O.
Kitakami, T. Shimatsu, Quasi-ballistic

magnetization switching in Co/Pt dots with
perpendicular magnetization, Applied Physics
Letters 104, 112409 (2014),
DOI:10.1063/1.4869150

N. Kikuchi, Y. Suyama, S. Okamoto, O.
Kitakami, Pulse rise time dependence of

switching field of Co/Pt multilayer dot,
Electronics and Communications in Japan 96,

9 (2013), DOI: 10.1002/ec;j.11569
Co/Pt

132,
838 (2012)

DOI:10.1541/ieejfms.132.838
N. Kikuchi, Y. Murayama, Y. Murakami, S.
Okamoto, D. Shindo, O. Kitakami,

Correlation between switching field and
microstructure of individual Co/Pt dots,
Japanese Journal of Applied Physics 51,
103002 (2012),
DOI:10.1143/JJAP.51.103002

14

N. Kikuchi, M. Furuta, S. Okamoto, O.
Kitakami, T. Shimatsu, Ferromagnetic
resonance on nanosized Co/Pt multilayer dots,

The 59th Annual Conference on Magnetism

and Magnetic Materials (MMM), 26
117 ( )
Co/Pt
38 )

26 9 3
Co/Pt s
50

26 7 30

N. Kikuchi, S. Okamoto, M. Furuta, O.

Kitakami, T. Shimatsu, Ferromagnetic

resonance measurements on single nanoscale
Co/Pt dots with perpendicular anisotropy, the
IEEE International Magnetics Conference,



INTERMAG Europe 2014, 26 5 6

( )
N. Kikuchi, S. Okamoto, M. Furuta, O.

Kitakami, T. Shimatsu, Rise time effect on

magnetization reversal of Co/Pt multilayer
nanodots by nanoseconds pulse fields,
Magnetics and Optics Research International

Symposium, 25 12 4

N. Kikuchi, A. Hotta, K. Kadonosawa, M.
Furuta, S. Okamoto, O. Kitakami, T.

Shimatsu, Time dependent coercivity of
granular media in a time scale from
nanosecond to sub-millisecond regime, the
58th Annual Conference on Magnetism and

Magnetic Materials, 25 11 8

N. Kikuchi, Y. Suyama, M. Furuta, S.
Okamoto, O. Kitakami, T. Shimatsu,

Irreversible magnetization reversal by

in-plane pulse field in perpendicularly
magnetized nanodots, 12th
MMM-INTERMAG Joint Conference,
25 1 16

N. Kikuchi, Y. Suyama, S. Aizawa, S.

Okamoto, O. Kitakami, T. Shimatsu

Magnetization reversal experiments on Co/Pt

multilayer dot with a pulse field
perpendicular to the magnetization,
International Conference of the Asian Union
of Magnetics Societies (ICAUMS2012),

24 10 4

41

24 8

22

24 7 17

http://www._tagen.tohoku.ac.jp/labo/kita
kami/index. html

@
KIKUCHI, Nobuaki

80436170

®
KITAKAMI OSAMU)

70250834
OKAMOTO SATOSHI)

10292278



