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Electron spin resonance (ESR) imaging is an experimental technique for imaging the
spatial distribution of unpaired electrons in a sample of interest. Although ESR imaging
measurements in the terahertz region enable higher spatial resolution, they have a
disadvantage of lower signal-to-noise ratio. In this study, we focus on micro-sized antennas
that can locally enhance the oscillating magnetic field components as a way to solve this
problem. Magnetic Mie resonance antennas and diabolo antennas are known as such
antennas. In this study, we will develop these antennas to enhance the oscillating magnetic
field components in the terahertz region and apply them to ESR imaging methods in the
terahertz region.
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Fig.1: Diabolo antenna. 002
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Fig.2: Frequency response of diabolo antennas with
different geometrical parameters.
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Fig.6: Magnetic resonance modes of a cylindrical dielectric antenna. The inset shows their magnetic field
distribution inside and outside of the antenna.



NSG Found. Mat. Sci. Eng. Rep.

Mie JL0E 7 » 7 F OFER TIXFFEAM B 2 B m L T O 4 ZIT T3 208 13D %,
BUIRCIEFERAEME L LCTo ) a v HEERZIMIERATFUEI»SELTH L EEZ T
bho BT AXRZ NEDO YY) 2 UMM T 2B 2% 9 720, 4113 DEEP RIE 24 % v
7oA Mie LG 7 > 7 F OEBIZHEF Lo nwEEZ Tw b,

4. ¥&8

KEFFETIZ, T INIVYHEBIZBITAETAY 3B (ESR) A X — Y ZF D& ER F
#HELTTA 7ROR T V7 F 7% 56 IS Mie L1657 7 F O EZIT - 720 &
Iab—=2a roOfEPL, TYT I A A2 RIS E DL T ETT I A I
B BIEEO A TR 2 MR CTEX A2 L0 olce T4 7ROy V5
TIHIEW I T ORISR R TEX 5012 L. Mie Xl 7 57+ T3 74 7K
o7 7 FICHRTHREIRTL ) RELWEELFEHTE L LD 0holcs 2D E
74 TAROET VT F AR R EIC. Mie BT V7 FId XD mE IS 2l 2 10w L
TWARILEEZERL TV, 58I, TNO5DOT VT F2EBRICHWTT IV Y FEIRIC
BIFSESRA A =T ZHIEIIGH L TWwWE 720,

5. migs
AWFFEIE H AR T K T4 BR & OB eI 2 521 T E L7z MBIl & o
BERLIT,

&

6. BEXW

1) “FH¥, 560178 64, 573 (2015).

2) A. B. Evlyukhin, C. Reinhardt, A. Seidel, B. S. Luk’ yanchuk, and B. N. Chichkov, Phys.
Rev. B 82, 045404 (2010).

3) A. L Kuznetsov, A. E. Miroshnichenko, M. L. Brongersma, Y. S. Kivshar, and B. Luk’
yanchuk, Science, 354, 846 (2016).

4) G.Boudarham, R. Abdeddaim, and N. Bonod, Appl. Phys. Lett. 104, 021117 (2014).

5) T. Grosjean, M. Mivelle, F. 1. Baida, G. W. Burr, and U. C. Fischer, Nano Lett. 11, 1009
(2011).

6) N.Yij, Z. Liu, S. Sun, Q. Song, S. Xiao, Carbon 11, 501 (2015).

7) Z.Pan and J. Guo, Optics Express 21, 32491 (2013).

8) M. Mivelle, T. Grosjean, G. W. Burr, U. C. Fischer, and M. F. Garcia-Parajo, ACS
Photonics 2, 1071 (2015).

9) M. Hrton, A. Konecna, M. Hordk, T. Sikola, and V.lastimil K'rapek, Phys. Rev. Applied
13, 054045 (2020).

10) B. C. Choi, Phys. Rev. Applied 11, 044028 (2019).

11) H. Takahashi, K. Ishimura, T. Okamoto, E. Ohmichi, and H. Oha, J. Phys. Soc. Jpn 86,
063002 (2017).

12) H. Takahashi, K. Ishimura, T. Okamoto, E. Ohmichi, and H. Ohta, Rev. Sci. Instrum. 89,
036108 (2018).



