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Abstract    Novel magnetic field gradient sensors based on atomic resonances are reported. The conventional magnetic field 
gradient sensors are consisted of the several magnetic sensors and can measure as discrete data. Since our 
method is based on the superposition of resonances in the alkali gas-cell, the monotonous magnetic field gradient 
can be estimated as continuous data. We also report the basics of a novel magnetic field vector sensor based on 
the coherent population trapping (CPT) resonances. Experimental results show that the observation of 
distributions of the Zeeman splitting sublevels excited by linear and circular polarization light fields can estimate 
Bx, |By| and |Bz|. In addition, it is mentioned that a low divergence laser beam is required to estimate Bx, By and 
Bz. 
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A Freehand Scanning system for visualizing EM Field Distributions 
Ken SATO   Takumi SAITO   Tomoya TSUKAHARA  and  Yoshitsugu KAMIMURA
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Abstract  Recently, a visualizing method for confirming safety of a leakage field from home appliances is needed. A safety 
threshold of magnetic distributions for human health are defined in some guidelines, so we can know that there are some 
effects by comparing measured value with guidelines. For measuring magnetic distributions, it’s important to identify the 
location of measuring points. Conventionally, it is general that the measuring points are decided in advance coordinated lattice 
points by using large-scale robot arms or spending many times and operations. In this study, the location of field sensor is 
decided automatically by using location tracking methods considering with human interfaces. In this report we introduce a 
method which can visualize field distributions easily by using some small scale equipment. Some kinds of tracking method 
such as magnetic tracking, optical tracking and IR tracking are used to detect measuring location of a field sensor, then 
visualize electromagnetic field distributions. And we also describe our recent study. 

Keyword  low frequency field, EMF distributions, field sensor, magnetic tracker, IRcamera 
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Measurement of Electric Fields using an Optical Electric Field Sensor in 
Intermediate Frequency Band 

Kanako WAKE    Jerdvisanop CHAKAROTHAI    Takuji ARIMA    Toru UNO    and   
Soichi WATANABE

Electromagnetic Compatibility Laboratory, National Institute of Information and Communications Technology  4-2-1 
Nukui-Kitamachi, Koganei, Tokyo 184-8795 Japan  

Graduate School of Engineering, Tokyo University of Agriculture and Technology,  2-24-16 Nakamachi, Koganei, 
Tokyo 184-8588 Japan 

E-mail:  kana@nict.go.jp

Abstract  Recently there are growing concern about possible health effect of electromagnetic fields in intermediate 
frequency (IF) band due to the widespread use of the equipment operating in these frequencies such as wireless power transfer 
(WPT) systems. In this study, we fabricated two types of WPT system and measured electromagnetic field in the vicinity of the 
system. Measured electromagnetic fields were compared to that evaluated with numerical simulation. 

Keyword  Intermediate frequency, Wireless power transfer, dosimetry, Measurement, Optical Electric Field Sensor 
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20kHz

A Preliminary Study on the Measurement of Ultrasound Waves with Optical 
Microphone for the In Vivo Exposure Experiments under the Intermediate 

Frequency Time Varying Magnetic Field 
Hajime YOSHINO    Yukihisa SUZUKI

Graduate School of Science and Engineering, Tokyo Metropolitan University  1-1 minamiosawa, Hachiouji-shi, Tokyo 
192-0397 Japan

E-mail:  yoshino-hajime@ed.tmu.ac.jp,  y_suzuki@tmu.ac.jp

Abstract  To investigate health effects due to the intermediate frequency (300Hz – 10MHz) magnetic field exposure, we 
are conducting the in vivo exposure experiment with mouse. Since the exposure apparatus emits ultrasound waves due to the 
vibration of the magnetic generation coil caused by Lorentz force or a magnetostriction, it is required to evaluate the level of
ultrasound waves heard by experimental animals to prevent the unexpected environmental factors except for the incident 
magnetic field. In the environment with time varying magnetic field, induced current is generated within the circuit of the 
dynamic microphone or condenser microphone and that influences measurement results, therefore these conventional methods 
are not suitable under the time varying magnetic field environment. In this study, optical measurement method based on laser 
Doppler effect is proposed to avoid the induction to the measurement system. It is found that there is the correlation between 
the signal obtained by the laser Doppler measurement and the sound pressure. In the preliminary measurement, small signals 
emitted by the 20kHz magnetic field generation coils are detected.  

Keyword  Magnetic Field Exposure Ultrasound Laser Doppler Effect 
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EMI
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† 305-8563 1-1-1
†† 270-2214 296 1

E-mail: { satoru-kurokawa, masa-hirose, yuanfeng.she}@aist.go.jp, †† yoshikazu.toba@seikoh-giken.co.jp

50MHz

Antenna Measurement for EMI broadband antenna Using Bi-directional Optical Fiber Link Modules

†Satoru KUROKAWA, ††Yoshikazu TOBA, ††Jun ICHIJYO, †Masanobu HIROSE, †Yuanfeng SHE

†National Metrology Institute of Japan, National Institute of Advanced Industrial Science and Technology, 1-1-1
Umezono, Tsukuba, Ibaraki, 305-8563 Japan

††SEIKOH GIKEN Co.,Ltd., 296-1,Matsuhidai,Maysudo,Chiba, 270-2214, Japan.

E-mail: { satoru-kurokawa, masa-hirose, yuanfeng.she}@aist.go.jp, †† yoshikazu.toba@seikoh-giken.co.jp

Abstract We have already proposed an antenna measurement system using bi-directional type optical fiber link 
module with microwave bi-directional coupler and vector network analyzer. In this paper, we demonstrate the antenna 
measurement for broadband antenna for electromagnetic interference measurement. Our optical fiber link antenna 
measurement system can eliminate the refection wave from metal coaxial cables below 50 MHz.

Keyword Radio over fiber, vector network analyzer, antenna measurement, Broadband antenna, Antenna gain, Antenna 
factor
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Abstract A new nondestructive inspection method for Fiberglass-Reinforced Plastic Mortar (FRPM) pipes using microwave 

guided-mode propagation and photonic techniques has been proposed. This method is based on the precise measurement of a 

microwave guided-mode propagated along an FRPM pipe-wall by use of an Electro-Optic (EO) sensor. By measuring the 

microwave propagation and scattering characteristics with scanning an EO sensor on the surface of the FRPM pipe, a crack in 

the FRPM pipe was identified successfully. Identification of a crack in the FRPM pipe buried underground was also succeeded 

using the proposed inspection method.
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Fig.1  Schematic of the proposed inspection method.

(a)whole view, (b)cross section of FRPM pipeline.
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Fig.4 Electric field distributions in the cross section at 6  GHz.
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(b)Average frequency (3~5 GHz)
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Fig.9 Two-dimensional electric field distribution on the inner surfa ce

of the damaged FRPM pipe (frequency average 3~5 GHz).
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Fig.10 Electric field distribution at y=20 mm of Fig.9 .

Fig.11 Electric field distribution at y=20 mm of Fig.9 .

Fig.12 surface of buried FRPM pipe (a)outer surface, (b)inner surface.

Fig.13 Two-dimensional electric field distribution on the 

inner surface of the damaged buried FRPM pipe 

(frequency average 3~5 GHz).
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