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Highly sensitive magnetic field sensor using reflectrion of nano peridic
structure
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The goal of this study is demonstrating highly sensitive optical sensor for
magnetic field utilizing enhancement of magneto-optical (MO) effect with nano periodic structure. To
design the structure geometry for MO enhancement, the electromagnetic field distribution was
analyzed, and the optical and MO characteristics of the nano structure was estimated. The optimized
Ni/Si02/Ni-nano periodic structure was fabricated using e-beam lithography and evaporation
techniques, and the several-fold MO enhancement than that of 100 nm Ni-film was experimentally
demonstrated.



@

(FDTD: Finite-Difference Time-Domain)

@
@
(ND) (Si0y)
A w hy Ni
Si0;
Ni

Surface Plasmon Polariton)

Ni Si0,

hs

(SPP:
SPP

SPP

S/N

g T 100 mT




Si0; Si0;
hs = 70 nm t, = 100nm

(w/A) 0.5 A =200 nm

A = 400 nm FDTD

FDTD

X

( 1) 2@)() FOTD

(B /EH(Ey Ex
)

Yy X
3()()  EXE? Ni

200 nm 400nm

365 nm 645 nm

E.2/E?
0 ( 2)
Ni

224

32
3@ (b
z

365nm( 3(a)) 645
nm(  3(b)) Ni Ni
Ni z
(x )
SPP
Ni
/Si02/Ni SPP

@

N1 (100nm)/Si0,(70nm)/Ni
(100nm) 4 100 n Ni
100 nm

Ni

Ni//Si0./Ni
610nm

AR 2

5 AR
(4R 3
) AR
100x(R(0)-R(B))/R(0) R(0)
R(B)

(a) #3200 nmDIFE

30
200
] &
1
—
1 cy
1 «
1 o
_100 ;a
=
()
300 400 500
B [nm]
(b) FAH#A400 nmDIZE
200
3
%
b,
(o y
| &
{100
e
=
b= _'IO
500 600 700 800
& [nm)
2
(a) 200 nm (b) 400 nm

(Takashima et al. Opt. Rev. 29, 62 (2022.))

(b)iK & 365nm

>

AU EBRIBE (B2)
~ -
=3

3z
(@ 365 nm (b)
(Takashima et al. Opt. Rev. 29, 62 (2022.))

645 nm



(5.41nT) 5
Ni/Si02/Ni 500 nm ‘
650 nm 100nm  Ni I

I Ni/SiO,/NiF / 1&F

200 500 500 700
BT [nm]
4 Ni/SiO2/Ni
100nm-Ni
4
2l N./sloz/le/mHm%x_ ]
g ot 3 .
: S %
x 'Nx,’,w‘g ,,. s, 10 S
% ol W
2} Ta ¥ “"V\, P
& 100 nm-Nif& Y
X
2
500 600 700
IR [nm]



3 3 0 2

Takashima Yuusuke Haraguchi Masanobu Naoi Yoshiki 11

Highly reflective visible color filter based on a double layer TiO2 subwavelength structure 2021

Optical Materials Express 2712 2712
DOl

10.1364/0ME . 433431

Takashima Yuusuke Haraguchi Masanobu Naoi Yoshiki 29

Numerical finite-difference time-domain calculation for extreme enhancement of magneto-optical 2022

effect at ultraviolet wavelength using Ni-subwavelength grating on Si02/Ni structure

Optical Review 62 67
DOl

10.1007/s10043-021-00711-2

Takashima Yuusuke Nagamatsu Kentaro Haraguchi Masanobu Naoi Yoshiki 30

Ultra-thin deep ultraviolet perfect absorber using an AI/Ti02/AIN system 2022

Optics Express

44229 44229

DOl
10.1364/0E.474847

11 3 1

82 (Web )

2021




AIN

(Web

)

82
2021
Tio2
69 (Web )
2022
Optics & Photonics Japan 2022
2022

Optics & Photonics Japan 2022

2022




Yuusuke Takashima Masanobu Haraguchi Yoshiki Naoi

Enhancement of Polar Kerr Magneto-Optical Effect in wide wavelength region using Ti02/Fe/Ag multilayer system

83 JSAP-Optica-SPP Joint Symposia 2022(Web )

2022

43

2023

70

2023

26 (Web )

2021




173 (Web )

2021

Yuusuke Takashima Kentaro Nagamatsu Masanobu Haraguchi Yoshiki Naoi

Ultraviolet violet applications utilizing high refractive index subwavelength structure with ultra-thin thickness

The 12th International Conference on Metamaterials, Photonic Crystals and Plasmonics (META2022) (Web )

2022




