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Spin Torque Oscillator using giant pure spin current

Kimura, Takashi
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i We have developed a lateral spin valve based on nano-pillar shaped )
ferromagnetic dots. We demonstrated that a giant pure spin current can be generated by using this
device and that the magnetization reversal and steady state precession.



GHz

AEYRERMEIR
(B R £ B 1)

= n B R

[SEVE:
ST ERECLS
EA#ZE Y RO S

nm

Cyber Physical System



top electrode (Cu)

/ pillar (Py)
Insulator (SiO,)

H
L : “‘E bottom electrode (Cu)

RT
-y W ¥ tt
e It

I [ 77K
~

- I 1 mQ

200 o ' 200
Magnetic field [mT]
77K

Py/Cu

0.8F
Nanopillar

>

0.4f Conventional
e,
4 6

2
Current Density [107 A / cm?]

0

bottom
electrode

50K

50K

50K

Cu

Cu Si02

bottom electrode

2 x 107 A/cm2
40 %
7 x 10" A/cm2
60 %

bottom electrode



0mT

\ 1
R mT
6mT

4 mT

AV/I

il

2mT

Q

0mT

llmQ:

.
—40 -20 0 20 4
Direct Current [mA]

CoFe/Cu/NiFe

56 mT

I

54 mT

T

52mT

50 mT

I4mQ

=20 0 20
Direct Current [mA]

NiFe/Cu/NiFe

NiFe/Cu/NiFe

CoFe

NiFe

|

€ 4
m 31 mA
Z
210 .
= . 29,5.mA
2 5f ol
28 mA
()r-huqﬂA“ . . Tnn -
10 12 14 16 18 20
frequency (GHz)
400e
GHz 5dBm
13MHz

40

30

20

10

Intensity(dBm)

Dot size 150x75nm|

Dot size 300x150nme

ot size 500x225nm




6800e

w
S
T

ity(dBm)

Intensi

1

Power(dB)
ON N O ®

1

n
(=3

w
S
T

v'vl
|

It
A 35mA
ww// Al

Intensity(dBm)
~
S
T

WA §
I/ \_ 10250e
i
0 / \ \
W/ __7_____,3_30m WA/ \___8300e]]
| / \‘
UW 2 0k N 6400¢ |
! n .

4 40 7.0

5 6 7 5.0 6.0
Frequency (GHz) Frequency (GHz)

In-plane mode
8 100x75nm
200nm

25mA

12 5GHz
11MHz

10

122 124 126 128 130
frequency (GHz)

6
T. Nomura, K. Ohnishi, and T. Kimura:"
Large spin current injection in nano-

pillar-based lateral spin valve." AIP Conf.
Proc. 1763, 020011 (2016).

X. Cui, S Yekata, and T. Kimura
"Directional dependence of vortex core
resonance in a square-shaped ferromagnetic
dot."Physica E 75, 28-32 (2016).

X. Cui, S. Yakata, and T. Kimura:"Detection
of vortex core oscillation using 2nd
harmonic voltage detection technique."|EEE
Trans. Magn. 15, 0018-9464 (2015).

A. Pfeiffer, S. Hu, R. M. Reeve, A.
Kronenberg, M. Jourdan, T. Kimura, and M.
Klaui:"Spin currents injected electrically
and thermally from high spin polarized
Co2MnSi."Appl. Phys. Lett. 107, 82401
(2015).

S. Hu, H. Itoh, and T. Kimura"Efficient
thermal spin injection using CoFeAl
nanowire."NPG Asia Mater. 6, €127 (2014).
Y. Kanda, T. Nomura, T. Kimura, and M.
Hara"Geometrical optimization of a local
ballistic magnetic sensor."Appl. Phys. Lett.
104, 142408 (2014).

T. Kimura, Efficient thermal spin injection
based on metalic hybrid nanostructures,
SPINTRONICS AND CORE TO CORE
WORKSHOP Invited 2017-3-21

/

2017 01 20

T. Kimura, Efficient spin injection in
metallic hybrid structure, EMN magnetic
materials (Invited),USA, 2016-03-21 -
2016 -03 - 24

T. Kimura, Large spin-dependent
thermoelectric effects using CoFe-based
alloy, International Conference and
Exhibition on Mesoscopic & Condensed

Matter (Invited) Physics, 2015-06-22
—2015-06-24
2015-03-18 (
)
2014-11-25 ( )

T. Kimura, Highly efficient thermal spin
injection using CoFeAl injector (Invited),
Nano S&T 2014-10-29 —2014-10-31

0



http://ssp.phys.kyushu-u.ac.jp/

o

Takashi Kimura
80360535

&)

®



