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Optical projection of AC magnetic field by using alkali metal atoms
— Analytical investigations for signal source estimations —

Shuji TAUE" and Yoshitaka TOYOTA *

T School of system engineering, Kochi University of Technology
185 Miyanoguchi, Tosayamada-cho, Kami-shi, Kochi, 782-8502 Japan
I Graduate school of natural science and technology, Okayama University
3-1-1 Tsushima-naka, Kita-ku, Okayama, 700-8530 Japan
E-mail: T taue.shuji@kochi-tech.ac.jp, I toyota@okayama-u.ac.jp

Abstract Spatially-resolved measurements of electro-magnetic waves and fields realize to visualize their distributions.
Obtained distributions are helpful for spatial evaluations and applicable to signal source estimations by solving inverse
problems. From our previous study, we reported optical detections of AC magnetic fields by using an alkali-metal atomic
magnetometer. And we proposed optical projection of the field in 10 mm diameter area where is inside of the sensor. The light
passed through the sensor was resolved into below 0.3 mm by a digital micro-mirror device. In this report, we investigate an
analysis of signal source estimations using obtained field image and calculated result. The experimental signal-source was AC
magnetic field from a thin wire attached to the sensor. The calculated field distribution was modified to reflect the field only in
sensitive direction of the sensor. The obtained and the calculated distributions were compared to estimate the position of the
signal source. As a result, the depth position of the signal source was estimated to 1.41 mm that is nearly value with the real
wire depth-position of 1.25 mm. This measurement technique has a potential to estimate precise positions of signal sources.

Keyword Atomic magnetometer, AC magnetic field, Digital micro-mirror device, Optical projection, Imaging
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ESD evaluation by Optical E-field Sensor and Optical Voltage Sensor
Ryuji OSAWA "

T Market Development Department, SEIKOH GIKEN Co.,Ltd.
296-1,Matsuhidai,Matsudo-shi,Chiba,270-2214 Japan
E-mail: T ryuji.osawa@seikoh-giken.co.jp
Abstract For the immunity test by ESD (Electro-Static Discharge),the test method is internationally specified in
IEC61000-4-2. Many instruments are classified as tolerance depending on the presence or absence of destruction or
malfunction or the extent thereof depending on this standard or similar standards. For this ESD evaluation, we could obtain
new findings by using Optical E-field Sensor and Optical Voltage Probe with MZ type optical waveguide. It is thought that this
is suggesting a new use for sensing using optical waveguide, although it is just starting to study. In this presentation we will
report on three applications among them. 1) Measurement of ESD electric field when the test ground is different.
2)Measurement of generated E-field distribution in indirect discharge test method. 3)Measurement of noise voltage signal
causing robot malfunction.

Key word Optical E-field Sensor, Optical Voltage probe, IEC61000-4-2, malfunction, MZ type optical waveguide,
Indirect discharge test method
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Modulation system for high-frequency magnetic field measurement
by pulsed laser

Kazushi ISHIYAMA

Research Institute of Electrical Communication, Tohoku University 2-1-1 Katahira, Aoba, Sendai 980-8577 Japan

E-mail: ishiyama@riec.tohoku.ac.jp

Abstract Measuring magnetic near field is one of the key technologies against the problem of the electromagnetic
interference (EMI). However the previous methods generally use metal probes and cables. Therefore the accuracy of the
system is poor by the many unexpected couplings between the metals and the measuring magnetic fields. Measurements that
use the magneto-optical effect can overcome this problem. The magneto-optical measurements do not use any metallic
materials and cables, therefore it has very small invasive for the magnetic fields. To achieve a high resolution, a stroboscopic
method that employs short laser pulses are utilized. To improve the sensitivity, a new modulation system was carried out. Two
waveforms having same frequency and different phase are used for modulate the pulsed laser. By switching the waveforms,
modulated signal can obtained. Therefore the measured signal can be enlarged using the Lock-in amplifier. As a result, the

proposed system can visualized RF magnetic near-field around IC chips.

Keyword High frequency magnetic near field, optical probe, low invasive
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