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Development of optical magnetic distribution imaging technique with single-slit
split-ring resonator

OKAMOTO, Toshihiro
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The purpose of this study is to clarify the relationship between the
magnetic resonance mode of a single-slit split-ring resonator (SRR) and the light scattering
phenomenon caused by the magnetoelectric effect of a single-slit SRR. And it is to investigate the
possibility of optical magnetic field intensity measurement and optical magnetic field distribution
imaging.

Firgt,git was clarified experimentally that the intensity of the optical magnetic field
perpendicular to the SRR ring can be measured by observing the scattered light of the single-slit
SRR with a diameter of about 100 nm. Secondly, the design guideline of the single-slit SRR suitable
for this light scattering phenomenon was clarified. Third, it was suggested that the optical
magnetic field intensity distribution could be observed by multiple single-slit SRRs.



2000

Split-ring
resonator : SRR
SRR 100nm
1 1 SRR 1 SRR
1 SRR
2 SRR
3
1 SRR
100nm 1 SRR
1
1 SRR SRR Hy
Ey X SRR
z Ey Ex
Z‘ky
X
AFHE
1 1 SRR
SRR
SRR
SRR
2 SRR
2 S 2 1 SRR
1 1 SRR 2
Hz Ey SRR Hz Ey
SRR
100nm SRR 780nm
2 45° SRR

SRR SRR



X E— 2T ) i—

| ]
(!_.}_.z iR EF ‘

y

SRRLE T
|Hz| &= A
| Ey| =/
| 7YX LEETS :
\ Fisis
2
3
CMoS 1 SRR
2
1 SRR
1 SRR Ey X
Ey Ex
3(a) SRR
Ey Ex
X SRR X
3(b) X Ey
z Ey
Hz X
z Ey X
X ('body) 2 (la'm) 1 SRR
780+ 25nm SRR Ex

Ibody/larm 2 2.5



(a) LSP HES 08
T T T T 1
— 1.0} i 4
2 !
d !
= i
= |
g |
£ !
* 0.5k J
2 |
| |
2 |
= 5 E,-pol
£ :
8 g . . PAN
00 500 600 700 800 900
Wavelength [ nm ]
3 lboty=80nm, lzmn=45nm 1 SRR
, (b) 787nm SRR
2 SRR
1
1 SRR
Ex
Ey
() Ex

(a)
15Z|ERSRR

(b)

—> BEDTR
t ysmown

@

SRR S 2
Ey

Hz

1 ; 1 1 ; 1 . lo

0 0.2 04 0.6 0.8 1

Retardance [ Wave ]
4 2 1 SRR 780nn €))
SRR (b) Ey Is-
y Ex Is-x
3
10 SRR CMOS
SRR
2

SRR 1 SRR



Optics & Photonics Japan 2020

2020

2019

2019

25

2018

LED 2019in

2019




42

2022

18

2022

(HARAGUCHI Masanobu)

(20198906)

(16101)




