FALMIEN BT RBETR R
THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS UWT2021-2 (2021-6)

N L8 K%Héﬁ¢%%%ﬁ4ﬁ~w7y?%%@
EEFFERNEIZ DWW T
— W ERSL D% UXﬁ~w%7w%%f BEREEIC T T —

i &t
TR R LFET T950-2181 Hrik WL HmiE ive X H+J= 2 DHT 8050

E-mail: T nishii@eng.niigata-u.ac.jp

HHEL AfETlE, ERENTH %ﬁmﬁW’ﬁAéthmw >mtﬁm%%%ﬁ4f~w7y%
T OB OARERE DR E _omffmé M éﬁwﬁﬁﬁ%%%éfﬁ%m_Mmﬁét %, KD
tEFHERD %%&%%ﬁﬂlm&&ﬁif@ﬂ&@ CBWTHEAERICEFE LW L2 BB LT, & UX&—w%
FAEREATSHE L. KREERTIE, Fl20E, WK IEERUEREEEZ L OBEAKDTT, “HODF A K—/L
T T FOBOMBEREENEED LT, XA RK—LT T FREOGERE Sy, DZENARRER T TX 5.
FAR—NT o7 FE LTE, PHRERO Y — A& XA R—NT T ERHHAT 5. I@Ifﬁ“%;@fﬁ@“ét
21X 180° A 7V » REEAZREFIAT 5. (BikfREL S,y ZWET HES, WRICHEASATHAIZENESDOX A R —
NT o TFHERRATLZ LD, BEKEIN L TEBERRS UM, 77— IR RN EEERICE 2%
BENFRONEESND. ZOZERFRDIE, S, ZRFMERICER L, ESEERSORERY BT —T
TEEMATHZETHRATE DL ERT. &b, BEATT, —HOXAR—LT o TFOMEEZFEL, b
)= DA R—NT T T OMEEZEALSEZE ZIHELND, BEREK S,y O =RILHAm O ERF % ~7.

F—U—FK Kk, BER, BRUAS—ET, BERE WE, V—ANEAR—LT T

Measurement of Transmission Characteristics

between Two Electrical Small Antennas in Lossy Medium
— To Construct a Measurement System for a Pseudo Scale Model
for Electromagnetic Fields in Underwater —
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Abstract This paper describes the measurement of transmission characteristics between small dipole antennas placed in a
liquid injected into a water tank that can be installed in a laboratory. In order to simulate the problem of electromagnetic waves
in underwater in a laboratory, it is advisable to introduce a pseudo-scale model focusing on the fact that the real part of the
relative permittivity and the conductivity of seawater do not depend on the frequency at frequencies up to about | GHz. In the
water tank experiment, for example, the spatial distribution characteristic of the transmission coefficient S»; between the dipole
antennas can be measured by changing the positional relationship between the two dipole antennas in the salt water having almost
the same electrical characteristics as seawater. As the dipole antenna, a balanced feeding type dipole antenna with a sheath is
used. A 180-degree hybrid coupler is used to achieve balanced feeding. When measuring the transmission coefficient S,;, a
dipole antenna with a length sufficiently shorter than the wavelength is used, so the multiple reflection component due to the
unbalanced current flowing through the cable is superimposed on the direct wave component via the salt water. It is shown that
this multiple reflection component can be excluded by converting S,; into the time domain and applying gating that extracts
only the direct wave component. Further, a measurement example of the three-dimensional distribution of the transmission
coefficient S,; obtained when the position of one dipole antenna is fixed and the position of the other dipole antenna is changed
in salt water is shown.

Keywords Seawater, Electromagnetic Fields, Pseudo Scale Model, Transmission Coefficient, Measurement, Dipole
Antenna with a Sheath
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