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Proposal of new synchronization method in high frequency near magnetic
field measurement using pulsed laser
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In recent years, EMC problems have been worried such as device malfunctions by leakage electromagnetic waves.
To overcome this problem, we need the ability to accurately measure the high-frequency magnetic field. Generally, a
loop coil is used to measure a high-frequency magnetic field, but the magnetic field distribution is disturbed because
it’s made of metal. Therefore, we use magneto-optic crystal and pulsed laser to detect magnetic field, which is low
invasiveness against the magnetic field. In addition, by using the stroboscopic method, we can measure AC magnetic
field with phase information. However, to use the stroboscopic method, it is necessary to synchronize the pulsed laser
oscillation and the magnetic field to be measured. In previous studies, a reference synchronization signal was used to
synchronize the magnetic field to be measured and laser oscillation. In this study, we made a laser trigger signal from
the output signal from the VCO (Voltage Controlled Oscillator). While magnetic fields to be measured are GHz band,
using frequency divider allows to make it as the laser trigger frequency with the specified fraction of the integer. In
addition, using the proposed technique, we confirmed that the leakage magnetic field inside the VCO circuit could be

measured.
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Fig.1 Schematic of magnetic field measuring system.
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Fig. 2 Detection method for high sensitivity.
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Table 1 Acquisition accuracy of phase information by

frequency.

Frequency of mag Period of mag Accuracy of phase
-netic field (GHz) -netic field (ps) information o (%)
1 1000 93
2 500 86
3 333 79
5 200 65
7 143 51
10 100 30
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Fig.3 Measured magnetic field distribution near micro strip
line.
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Fig. 4 Y direction magnetic field strength at x = 0.5.
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Fig. 6 Measured magnetic field distribution near circuit of
VCO.
LA 7 vA L) T T A OISR ORI,
L THD DHEHEDIER TR RO 228, ZHUTHSIE LR
L=y MEED, £ ENOREHIEC XD Z2EMMIE
BEOB ORI E 725> TWD, D7D, Fig 6 DALY v
THRIEUTETIZ, =2y 2D OZEMBYERAEN K E Wi
DR ST, % LT A O B IR T —

v b B OZERIERBEAS /N S W2 O FLH R & 72 D 5k
HantTtns,

4 F&

IV A L= L RO TFIN R A TR S A T A
WZBWT, b= EPERS OB 7= A FiEEZ =R L
ZOWEEIToTm, L—HFD UL RIE 60 ps & ATFEA
WO L—YRIE M) TEEOX A I 7Yy Z O
10 ps DEFD 70 ps 25, FHUT 2 B ERE S O AHTE
WICEH T DB E 23 L7z, £72, RO ORI A
B~ A 70 AN v T T4 O ER RGN EIT) 2
L CARFEZE S ARG AT L OFDEIZ OV TR
L. %O L CBAHEROMERNIE) SR AT DIMIBE S FHE 0
SERESEER & L C VCO WA D IRIEL R O FH 21T - 72,
INLOMBIVATIEAH NS ZET, ZRETA IR
RYEZIGT 5 TR L 725 T L—FFIRE & Wl
R D[R IR RE 2 gtk U SRBSOTE g & OEEERIE ) S
FAET DBEROFHIS IR D Z L AR Lz,

L Ly EEEO EMI T E S I B W0 N 2 IR R
OFHAEM AR D SN TNWD I, VAT LAORHIEE D
M ERMETH D, ZIUCHOWTIE, &R T LY #EA
T A2 NOBRET DHEIES —F v FOREC, UL ANE
PR SO L—FEMEHT 22 LT, L0 &AM
INTRBESR DS GHAIRTRE 72 o AT A DOEENFRRIC/R D & B %
LD,

References

1) H. Asai: Shinkairo Level no EMC Sekkei Noise Taisaku wo
Jissen (in Japanese), p. 3, (Kagakujouhou Syuppan, Ibaraki,
2017)

2) R. Paul: Introduction to Electromagnetic Compatibility 2nd
edition, p. 10, (John Wiley, New York, 2006).

3) J. D. Dyson: IEEE Trans. Antennas Propag., AP-21, 446
(1973).

4) N. Tamaki, N. Masuda, T. Kuriyama, J. C. Bu, M. Yamaguchi,
K. 1. Arai: IEICE Trans. Electron., J8T-C, 335 (2004).

5) M. Takahashi, K. Kawasaki, H. Ohba, T. Ikenaga, H. Ota, T.
Orikasa, N. Adachi, K. Ishiyama, K. I Arai: J. Appl. Phys. 107,
09E711 (2010).

6) H. Nasuno, S. Hashi, K. Ishiyama: IEEE Trans. Magn., 47,
4011 (2011).

7) J. Takahashi, S. Hashi, and K. Ishiyama: J. Magn. Soc. Jpn.,
317, 24 (2013).

20194F10A31 B 23, 20206E3A3AERE, 20205F4 20 HRé%

40 Transaction of the Magnetics Society of Japan (Special Issues) Vol.4, No.1, 2020





