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Laser elements based on graphene and ferrite perpendicular magnetic thin films
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In this research, we have successfully prepared optically half transparent
ferrite films with excellent perpendicular magnetic anisotropy. The perpendicular anisotropy of the films
is as large as 10 kOe. Crystallographic characterization of the films shows the origin of the
perpendicular magnetic anisotropy is stress that is developed during the post-annealing process. Of
particular interesting is that by a thin unerlayer of FeCo can decrease the crystallization temperature
dramatically that we can even prepare ferrite films onto glass substrate. This technique is every
important to the practical applications of the films. Large area stripe domains were found in the films
prepared by facing targets sputtering system. Graphene wires were fabricated onto ferrite films with
stripe domain walls. The spin transport properties of graphene show resonant properties at the domain
wall resonant frequency of the ferrite films.




ICT)

cm2V-1s-1

1)

CD DvVD BD
pn
( )
15,000
1000 Nnm
(Ra) 0.4nm

XPS

)

®3)

SiC

[ ©

150+

-150F /
-300+ —— Perpendicular
——in-plane

3 20 10 0 10 20 30
H (kOe)

M (emu/cm%
o
N

24 kOe



10 kOe

-
@ 200 )
2 g
O
E)
2
2 1w
€

% " w4 % &
26 (deg.)

2 X

X
6 -20 in-plane

in-plane
2 0 -26

(004) (004)
3
6 -26 (a) in-plane

(b) (004)

Resistance (Q)

L L L
15E9 2E9 25E9 3E9

5%8 1&9
Frequency (Hz)

(€)
400 WM
) M
200
420 42‘.5 4:‘3.0 4:;.5 44.0
26 (deg.)

intensity (cps)

L, OO

839 A

3 6-20 (a)
(004)

in-plane (b)

5 50MHz~20GHz

1

Xiaoxi Liu, Sagar Shirasath, Kwnsuke
Shindoh
Co-Ferrite Thin Films With Perpendicular
Magnetic Anisotropy.
IEEE TRANSACTIONS ON MAGNETICS ,
Vol. 51, No.1, Article No. 2200304(4
pages), Nov. 2015.
DOI: 10.1109/TMAG.2015.2436394

3
FeCo Co

9pA-6, 39
( ), 2015 9 8



Nd-Fe-B
9aB-8, 39
( ), 2015 9 8
—11
Xiaoxi Liu
Co-Ferrite Films with Large Perpendicular
Magnetic Anisotropy. (invited),

ICMAT15-A-0331(X)

(8th International Conference on Materials
for Advanced Technologies of the Materials
Research Society of Singapore & 16th
IUMRS-International Conference in Asia
SUNTEC Singapore, June 29, 2015.

o

LIU, Xiaoxi

10372509




