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Asla—Pacific Abstracts

Papers from Journals Published in Australia, 3) Microwave Antennas;
India, China, Korea, and Japan in 1996 4) Microwave/Lightwave Propagation and Scattering;

. . _ 5) Microwave Medical/Biological Applications;
Compiled by Dr. Hiroyo Ogawa, NTT Wireless Systems 6) Lasers and Other Devices;

Laboratories, 1-1 Hikarinooka, Yokosuka-shi, Kanagaw_a-ken,7) Optical Fibers/Waveguides;
239 Japan, and Prof. S.-J. Xu, Department of Radio an ) Superconductive Devices:

Elhe_ctrorucsf, .trf ;vaze:;(s)l(t));BoL Sch:nce and Technology of 9) Special Issues Related to Microwave Theory Techniques
Iha, Hetel, Anhult, R (only the titles and their authors).

The periodicals investigated are dgurnal of Electrical and |
Electronics EngineerindJEEE), Australia, 2)Journal of the ) L
Institution of Electronics and Telecommunication Engineers (1) Microwave Oscillation of GaAs/AlAs Heterostruc-
(JIETE, India, 3) Acta Electronica Sinic{fAES, China, 4) ture Intervalley Transferred Electron Devices, by F.-S.

* *% ** (% 1

Journal of China Institute of CommunicatiotdCIC), China, XU€* Y.-M. Deng™*, and C.-R. ihang“ (*National Lab. for

5) Journal of Infrared and Millimeter Wave§lIMW), China, Sup_erlattlces,“ Beijing, P.R.C.; *Nanjing Electronic Devices
6) Journal of Applied Scieno@AS, China, 7)Journal of Elec- 'Nstitute, Nanjing, P.R.C.AES vol. 24, pp. 17-21, Feb. 1996.
tronics (JE), China, 8)Journal of Microwave¢JM), China, 9) The heterostructure !n_tervalley transferred electron deylces
Journal of the Chinese Institute of Engineeri@fIE), Taiwan, produced by a _bar_1d mixing quantum well composed of direct
China, 10)Journal of the Korean Institute of Telematics an@ap GaAs and indirect gap AlAs is |r_1troduce_d. It can produ_ce
Electronics(JKITE), Korea, 11)Journal of the Korean Institute UP 10 320 mW at 8-mm wave band with the highest conversion
of Communication Sciend@KICS), Korea, 12)Transactions efficiency of 8%: Undfar. the pulse operation the Iargest output
of the Institute of Electronics, Information and CommunicatiofPWer of 2 W with efficiency of 10% has been achieved. The

Engineers(Trans. IEICB, Japan, 13)EICE Transactions on hetgrostructure intervalley transferred electron effect and its

CommunicationgIEICE Trans. Commujy, Japan, andeICE  devices have been thoroughly analyzed.

Transactions on Electronic§EICE Trans. Electror), Japan. (2) The Omni-Automatic Design of MIC MES FET
The Korean papers published #KITE and JKICS have AmPplifiers, by M. Li, H.-H, Y.-H. Li, and Y.-S. Wu (Tianjin

been investigated by Prof. J-W. Ra, Department of Electiyniversity, Tianjin, P.R.C.)AES vol. 24, pp. 83-85, Feb.

cal Engineering, Korean Advanced Institute of Science ard 96 ) _ _

Technology, Taejon, 305-701, Korea. A procedure for omni-automatic design of MIC MES FET

As for the Japanese papers in theans. IEICEthat carry amplifiers is presented. All the initial considerations and
volume numbers J79-B-Il and J79-C-I, short English suniie topology of matching networks, which usually must be

maries are found in théEICE Trans. Communyol. E79-B determined by designer himself, can be computer-aided de-
and IEICE Trans. Electron.yvol. E79-C, issued in the samet€rmined automatically by this knowledge-based intelligent

month. Papers carrying volume numbers E79-B and E79-C g%sign method, the_refore, the degign quality is improved.
papers originally written in English. These issues are published3) MM-Wave Wide-Band Ultralinear Sweep Source by
by the IEICE Kikai-Shinko-Kaikan, 3-5-8, Minato-ku, Tokyo, X--H- Yun, C.-H. Yun, B.-H. Zhou, and G.-C. Zhang (Nanjing
105 Japan. University of Science and TechnologyRES vol. 24, pp.

The full translations of some Japanese papers will appé&o_loz' Feb. 1996.

in Electronics and Communications in Japan, published byThe millimeter-wave wide-bandwidth ultra-linear sweeping

Scripta Technica, Inc., John Wiley & Sons, Inc., 605 Thirffchnique is studied, the new theory consisting of phase-
Avenue. New York. NY 10158 USA. The 1995 issues (nog_)cked techniqgue and delay-line to improve the linearity is
5 and 6) of theJIETE which were not available last year ar?€Sented, the design principle of phase-locked sweeping loop
included in the present Asia-Pacific Abstracts. Also, the 1088-SL) is deduced, and the nondispersion delay line, digital
issues (nos. 5 and 6) of tkETE are not available in Japan aPhase-locked loop, monolithic microwave components, and

the deadline of the Asia-Pacific Abstracts and will be reportéﬂgh-performance millimeter-wave components are used. The

next year. The Australian Telecommunication Research (AT veeping source’s main performance indexes are as follows:
Australia has ceased publication in 1996. andwidth is 500 MHz, linearity is superior to 0.01%.

The abstracts of these papers are grouped as follows: S (4t) Thg SJtulo:Iy é)f 3 \r{nn; V(V:arllve LO“]’V Ifhgﬁe Noi&seJ PEI:LY
1) Solid-State Microwave Devices and MMIC's; ystem by J-F. Bao, Y.-s. Lheng, ..-F. Zhd, and .J.-B. YU

2) Transmission Lines and Passive Microwave Devices; (University of Electronic Science and Technology of China,
" Chengdu, P.R.C.)AES vol. 24, pp. 91-93, Mar. 1996.

The problems of high stability and low phase noise of 3-
Publisher Item Identifier S 1051-8207(97)08492-4. mm-wave source are solved by use of PLL. It is measured

. SOLID-STATE MIcROWAVE DEVICES AND MMIC's

1051-8207/97$10.001 1997 IEEE
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that when Fourier frequency is 1 kHz and offset carrier is 92.(10) X-band AlGaAs/GaAs Power HBTs by J. W. Lee*,

7 GHz, the phase noise of 3-mm-wave PLL source-is5 W. N. Kim**, M. S. Kim**, B. U. lhn**, J. H. Shin**, K.
dBc/Hz. Spurious is lower thar55 dBc and output power is J. Yoon***, Y. S. Suh**** and B. M. Kim** (*Photonics
higher than 10 mWw. Devices Lab., System IC R&D Lab., Hyundai Electronics

(5) Analysis of Millimeter Wave Gunn Harmonic Oscil- Industries Co. Ltd., Yeecheon, Korea; **Dept. of Electronic
lators by a Circuit Model, by J.-P. XU (Nanjing University and Electrical Eng. and Microwave Appl. Research Center,
of Aeronautics and Astronautics, Nanjing, P.R.GIMW, vol. Pohang, Korea; ***Electronics and Telecomm. Research Inst.,
15, pp. 221-228, June 1996. Taejon, Korea; ****Dept. of Elec. Eng., Youngnam Univ.,

By applying the describing function method, the circuifaegu, Korea)JKITE, vol. 33-A, no. 8, pp. 1614-1623, Aug.
performance of millimeter-wave second harmonic oscillatof996.
was investigated based on a large signal model of GaAs GunhlGaAs/GaAs HBT's have been fabricated by using SABM
diode at harmonic frequencies. The oscillation frequency afelf-Aligned Base Metal) process technique. The Cr layer
the output power were calculated as the functions of the naeposited on the top of the emittgfnetal increased self-
linear characteristic and the external circuit parameters. Talkgn yield and the thick gold plating layer covering the entire
deduced conclusions are in coincidence with the experimergmitter region remarkably improved the electrical and thermal

(6) Investigation of 3-mm Wave Wideband Varactor- characteristics of the devices.

Tuned Harmonic Oscillator, by Y. Fan, Z.-D. Wu, and X.-H.  (11) The Injection-Locking Coupled Oscillators for the
Tang (University of Electronic Science and Technology dictive Integrated Phased Array Antenna by K. H. Kim*,
China, Chengdu, P.R.CJIAS vol. 14, pp. 422-426, Dec. D. H. Lee*, Y. G. Rye**, S. M. Lee***, E. D. Oh**** and
1996. U. H. Hong** (*Dept. of Radio Science & Eng./(Inst. of New

Based on the principle of “electronically tuning the funTech.), Kwangun Univ., Seoul, Korea; **Dept. of Elec. Eng.,
damental frequency and extracting the second harmoni€hungju National Univ., Chungju, Korea; ***Dept. of Elec.
the paper proposes a circuit model for the wide-band seriésg. Chungnam Univ., Taejon, Korea; ****Dept. of Elec.
varactor-tuned harmonic oscillator. At W-band the electroniEng., Taejon National Univ. of Tech., Taejon, KorediKICS
tuned bandwidth of 15% is achieved within which the minvol. 21, no. 9, pp. 2364-2372, Sept. 1996.
imum power is 5 mW and the maxmum over 17 mW. The This paper deals with the design and development of
electronic tuned bandwidth of over 5 mW is found to be 18n Injection-Locking Coupled Oscillator (ILCO), which
GHz. functions like a phase-shifter in the Active Integrated Phased

(7) Millimeter-Wave Finline-Microstrip Oscillator , by Q. Array Antenna (AIPAA). This linear array two-element
Xue, L.-J. Xue, and W.-G. Lin (University of ElectronicsILCO consists of two Injection-locking hair-pin resonator
Science and Technology of China, Chengdu, P.RJIE)vol. oscillators (ILHRQO’s) and a unilateral amplifier. Each ILCO
18, pp. 87-89, Jan. 1996. gives good frequency stability and lower AM, FM, and

A new millimeter-wave integrated oscillator and desigiPM noise characteristics in the mutual coupling locking
method are introduced. By combining finline and microstripmode.
transmission line, this oscillator has more than 3.0-GHz me-(12) Design and Fabrication of the Surface Mountable
chanical tuning bandwidth and over 70.0-mW output power’/CO Operating at 3 V for PCS Handset by K. W. Yeom

(8) Design of Push-Push Oscipliers Using Even-Odd (Dept. of Radio Science and Eng., Chungnam National Univ.,
Mode Analysis by H. K. Ju, M. S. Song, and S. J. LimTaejon, Korea)JKICS vol. 21, no. 3, pp. 784—794, Mar. 1996.
(Electronics and Telecomm. Research Inst., Taejon, Korea)The design and the fabrication of the surface-mountable
JKICS vol. 21, no. 2, pp. 514-525, Feb. 1996. voltage-controlled oscillator is described for local oscillator

A push-push Osciplier (osillatesmultiplier) has been an- in PCS (WACS/TDMA) handset. The fabricated VCO shows
alyzed by the even—odd mode analysis method. A 10-Gilming range over 50 MHz, phase noisd 00 dBc/Hz at the
DRO, an Osciplier using 10-GHz DRO design method artD0-kHz frequency offset, and 0-dBm output power with the
an Osciplier using even—odd mode analysis method werensumption of 22 mA at 3 V.
designed, fabricated, and tested to verify this method. The(13) The Single-Stage Transmission-Type Injection-
measured results verified the validity of the analysis metha@cked Oscillator was Designed and Fabricated for the
using even-odd mode analysis. Active Integrated Phased Array Antenna by D. H. Lee*,

(9) An Analysis of Arbitrarily Shaped Planar Circula- K. H. Kim**, and U. S. Hong** (*Dept. of Electronic Comm.
tors, by J. S. Chung*, B. W. Kim*, D. S. Chun**, S. W. Eng. Kwangwoon Univ., Seoul, Korea; **Dept. of Radio
Yun*, and I. S. Chang* (*Dept. Elec. Eng., Sogang Univ.Science and Eng. Kwangwoon Univ., Seoul, KorelICS
Seoul, Korea; **Elec. and Telecomm. Research Inst., Taejorgl. 21, no. 3, pp. 763-770, Mar. 1996.

Korea): JKITE, vol. 33-A, no. 5, pp. 803-811, May 1996. The single-stage transmission-type Injection-Locked Oscil-

Planar circulators with arbitrarily shaped ferrite resonatofator (STILO) was designed and fabricated for the Active
are analyzed. Resonant frequencies, field distributions, and theegrated Phased Array Antenna (AIPAA) system. The lock-
RF voltage distributions, etc. are obtained by finite-elemeimg bandwidth of STILO with 11.5-MHz bandwidth is much
method (FEM) and Green’s function. The experimental dabeetter than that of the Injection-Locked Dielectric Resonator
for the designed circulator using hexagonal resonator in tlecillator (ILDRO). And the STILO has the improved noise
850-MHz frequency range agree well with the simulated dateharacteristics in AM, FM, and PM.
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(14) Study for Generation of Standard EM Field Using formation. The bias-dependent data of small-signal equivalent
8 Ports-Variable Wave Impedance Generatorby J. H. Yun circuit elements was obtained froftparameters measured at
(ETRI, Taejon, Korea)JKICS vol. 21, no. 3, pp. 771-783, up to 62.5 GHz at various bias settings. We included our large-
Mar. 1996. signal model in a commercially available harmonic-balance

A design technique of 8 ports variable wave impedanagmulator as a user-defined model, and designed a 60-GHz
generator (8P-VWIG) is described. The 8P-VWIG is shown teIMIC oscillator.
have good performance with the VSWR of less than 1. Four(18) Stability of Terminated Two Port Networks, by Y.
at any frequency of interest below which higher order moddiwa (Osaka Institute of Technology, Osaka-shi, 535 Japan):
begin to propagate. The 8P-VWIG is designed based on thens. IEICE,vol. E79-C, pp. 1171-1176 Aug. 1996.
concept of an expanded multi-transmission line (8 channel). The purpose of this letter is to investigate the stability of

(15) Design and Fabrication of MMIC VCO for Double the active two-port networks having some restrictions on load
Conversion TV Tuner, by I. G. Hwang*, J. U. Yang*, C. and source terminations, and the stability conditions having
S. Park*, H. M. Park*, H. S. Kim**, and K. S. Yoon*** two inequalities have been obtained. As the terminations
(*Elec. and Telecomm. Research Institute, Korea; **Dept. ahaking the active two-port networks stable can be obtained
Information Communication Eng., Taejon National Univ. ofrom these inequalities, these stability conditions are very
Technology, Taejon, Korea; ***Dept. of Information Eng.,useful for designing high-frequency amplifiers, especially,
Korea University, Seoul, KoreaJKITE, vol. 33-A, no. 7, pp. tuned amplifiers.

1319-1324, July 1996. (19) Distributed Type FET T/R Switch, by Y. lyama*,

An MMIC VCO which can be used in a double conversiots. Chaki**, and O. Ishida* (*Mitsubishi Electric Corporation,
TV tuner is designed, fabricated, and measured. The VCOligormation Technology R & D Center, Kamakura-shi, 247
designed using the small-signal design method and fabricatlgban; **Mitsubishi Electric Corporation, Optoelectronic &
using ETRI GaAs MMIC Foundry. The % 200 xm gate Microwave Devices R & D Laboratory, Itami-shi, 664 Japan)
width MESFET with 1um gate length is used for an active(vol. J79-C-I, No. 8, pp. 330-338Jrans. IEICE,vol. E79-C,
device, and MIM capacitors, spiral inductors, and thin filnpp. 1181, Aug. 1996.
resistors are used as passive elements. This paper describes a novel high-power broad-band T/R

(16) A Q-Band High Gain, Low Noise Variable Gain switch employing both hybrid couplers and FET's as artificial
Amplifier Using Dual Gate AlGaAs/InGaAs Pseudomor- transmission line elements. By switching the state of the
phic HEMTs, by T. Kashiwa*, T. Katoh*, N. Yoshida*, H. FET’s, the characteristic impedance of the transmission line
Minami*, T. Kitano*, M. Komaru*, N. Tanino*, T. Takagi*, can be changed and switching performance is accomplished. A
and O. Ishihara** (*Optoelectronic and Microwave Devicegabricated 4-18-GHz frequency band T/R switch has insertion
Laboratory, Mitsubishi Electric Corporation, Itami-shi, 664oss of 2.8 dB and rated power of 28 dBm over the bandwidth.
Japan; **High Frequency & Optical Semiconductor Division, (20) Hot-Carrier Aging Simulations of a Voltage Con-
Mitsubishi Electric Corporation, Itami-shi, 664 Japamans. trolled Oscillator, by N. Koike*, H. Nishimura*, M. Takeo*,
IEICE, vol. E79-C, pp. 573-579, Apr. 1996. T. Morii**, and K. Tatsuuma* (*Kyoto Research Laboratory,

A @-band high gain and low noise Variable Gain AmplifieMatsushita Electronics Corporation, Kyoto-shi, 601 Japan;
(VGA) module using dual gate AlGaAs/InGaAs pseudomor*Semiconductor Research Center, Matsushita Electric Indus-
phic HEMT's has been developed. The VGA module hasal Co., Ltd., Moriguchi-shi, 570 Japanjrans. IEICE,vol.

a gain of more than 20 dB from 41 to 52 GHz and &79-C, pp. 1285-1288, Sept. 1996.

maximum gain of 24.5 dB at 50 GHz. A gain control range of Hot-carrier degradation of a voltage-controlled oscillator
more than 30 dB is achieved in the same frequency rang€CO) was investigated by a reliability simulator known as
A phase deviation is less than 10 degrees in 10-dB ga&®iERT. The appropriate monitor of VCO frequency degrada-
control range. A minimum noise figure of 1. 8 dB with artion shifts from the saturated drain current of AMOSFET
associated gain of 22 dB is achieved at 43 GHz and tkelinear drain current with an increase in VCO input voltage.
noise figure is less than 2.5 dB with associated gain of mofée degradation of the VCO drastically increases with a small
than 20 dB from 41 to 46 GHz when biased for low noiseeduction in initial oscillation frequency.

figure. (21) Modeling on Statistical Distribution of Optimal

(17) 60-GHz Virtual Common-Drain-Biased Oscillator Noise Figure in Pulse-Doped GaAs MESFET's by N.
Design Using an Empirical HEMT Model, by K. Shi- Shiga (Optoelectronics R&D Laboratories, Sumitomo Electric
rakawa*, Y. Kawasaki*, M. Shimizu*, Y. Ohashi*, T. Saito*, Industries, Ltd., Yokohama-shi, 244 Japafjans. IEICE vol.

N. Okubo*, and Y. Daido** (*Fujitsu Laboratories Ltd., E79-C, pp. 1442-1448, Oct. 1996.

Wireless Communication Systems Laboratories, Kawasaki-Process-related variation of optimal noise figu(és) in

shi, 211 Japan; **Kanazawa Institute of Technology, Infopulse-doped GaAs MESFET's is discussed in this paper. The
mation and Computer Engineering Division, Kanazawa-ststatistical distribution of the optimal noise figure is modeled
921 Japan)Trans. IEICE,vol. E79-C, pp. 1144-1151 Aug. by using the Gaussian approximation of the distribution in
1996. gate length; the probability density function 8F is derived.

We studied a 0.12:m InGaP/InGaAs/GaAs pseudomorphidd comparison between the calculated results by the derived
HEMT operating under a negative drain bias, using a parangrebability density function and the measured distribution of
ter extraction technique based on an analytical parameter trahs-showed good agreement.
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(22) A Power-Combining System of Four Oscillators (T/R)-MMIC front-end including a power amplifier, a T/R-
Using an Eight-Port Hybrid, by I. Ohta, T. Kawai, and Y. switch, and so on. With 20-500-MHz external input signals of
Kokubo (Faculty of Engineering, Himeji Institute of Technolimore than—-15 dBm, the generator produces negative voltages
ogy, Himeji-shi, 671-22 Japanjrans. IEICE,vol. E79-C, pp. from —1.0to—2.6 V for a wide range of supply voltages from
1449-1454, Oct. 1996. 1.6 to 4.6 V. The current consumption is as low as 3.2 mA at

This paper treats a new-type power-combining system 8fV. When a 22-dBm output is delivered through the power
four oscillators equally coupled to one another through amplifier biased by the generator, low spurious outputs below
eight-port hybrid. This system is marked by easy analyz70 dBc are achieved, and gate-bias voltage deviations are
ability and adjustability from its symmetrical constructionsuppressed to within 0.06 V even when a gate currertlefo
In addition, a combined power from the four oscillators igA flows through the amplifier.
distinguishably delivered to an arbitrary port of four output (26) Simple Small-Signal Model for 3-Port MOS
ports, and hence can be switched in four ways. Experimentfafinsistors, by Y. Niitsu (ULSI Device Engineering Lab.,
corroboration is also presented. TOSHIBA Corporation, R&D Center, 1, Komukai-Toshiba-

(23) A Novel Technique of Harmonic Rejection of the cho, Saiwai-ku, Kawasaki-shi, 210 Japafjans. IEICE,vol.
Sequential Type PLL Phase Detector and Its Application E79-C, pp. 1760-1765, Dec. 1996.
to Single-Loop Frequency Synthesisby S. K. Sen, S. Sarkar, The inclusion of the nonquasi-static effect is crucial in the
and P. K. Gupta (Saha Institute of Nuclear Physics, Sectsimulation of the microwave circuits for MOS transistors. This
1, Block-AF, Bidhannagar, Calcutta-700 064, Indidyans. report proposes a simple model which includes this effect in
IEICE, vol. E79-C, pp. 1467-1471, Oct. 1996. small-signal simulation. The simulated results are consistent

This letter demonstrates that, under certain condition, thth the measured data up to a frequency that is 30 times
harmonic content of a rectangular pulse train is reducédgher frequency than the cutoff frequency.
by a considerable extent in the presence of another equal
frequency pulse train of opposite polarity. The condition for
maximum harmonic rejection is derived. It is also shown that Il. TRANSMISSION-LINES AND PASSIVE MICROWAVE DEVICES
this technique can, very effectively, be applied to reduce the(1) Transmission Matrix Analysis of Cascaded Discon-
harmonic content of a sequential phase detector (PD) outpthuities in the Center Conductor of Microstripline , by

(24) Phased-Array Behavior of a One-Dimensional Mu- K. Srinivas Rao* and V. M. Pandharipande** (*Dept. of
tually Coupled Oscillator System Controlled by Injection Electronics & Communication Engineering, CBIT, Osmania
Signals by T. Kagawa*, S. Nogi**, M. Sanagi**, and K. University, Hyderabad 500 075, India; **Dept. of Electronics
Fukui*** (*Dept. of Electrical Engineering, Niilhama Na- & Communication Engineering, Osmania University, Hyder-
tional College of Technology, 7-1 Yagumo-cho, Niihama-shiabad 500 007, IndiaJIETE, vol. 42, pp. 69-76, Mar.—Apr.
792 Japan; **Dept. of Electrical and Electronic Engineering,996.

Okayama University, 3-1-1 Tsushima-Naka, Okayama-shi, 700The transmission and reflection properties of the network
Japan; ***Dept. of Medical Informatics, Kawasaki Universityconsisting of a cascade connection of discontinuities in the
of Medical Welfare, 288 Matsushima, Kurashiki-shi, 701-Otenter conductor of microstripline are analyzed employing
Japan) (vol. J79-C-1, no. 11, pp. 428-438)ans. IEICE,vol. transmission matrix approach. Computed and measured values
E79-C, pp. 1628, Nov. 1996. of transmission and reflection coefficients are compared in the

Phased array behaviors of one-dimensional mutually cdaower microwave frequency band. The cascaded discontinu-
pled oscillator systems which have injection-locking signals dties are proposed to be used in improving the skirt selectivity
different phases at both the ends are discussed. Analysis of¢hiehe band stop filters.
transient response of the system-injected PSK signals showg®) Research on mm-Wave Double Staggered Ladder
that this array can yield a PSK output wave. The results Goupling Chain, by Y.-B. Gong, Y.-D. Zhou, Y.-L. Mo, and
experiments at X-band using systems of waveguide oscillatdrsH. Sun (University of Electronic Science and Technology of
and arrays of active patch antennas almost agreed with tkina, Chengdu, P.R.CAES vol. 24, pp. 19-22, Mar. 1996.
analytical ones. A new type of mm-wave TWT slow-wave system double-

(25) A New GaAs Negative Voltage Generator for a staggered ladder circuit is analyzed by means of the 3-D finite-
Power Amplifier Applied to a Single-Chip T/R-MMIC  element method and the cavity field average value method,
Front-End, by K. Yamamoto*, K. Maemura**, N. Kasai*, the dispersive characteristics and the 3-D field distribution are
Y. Yoshii**, Y. Miyazaki**, M. Nakayama***, N. Ogata***, obtained. An experimental result is fit well to the theoretical
T. Takagi*, and M. Otsubo* (*Optoelectronic and Microwaveone.

Devices Laboratory, Mitsubishi Electric Corporation, Itami- (3) Submillimeter Bistability and Multi-Stability in An-

shi, 664 Japan; **High Frequency & Optical Semiconductdiferromagnets, by Y.-F. Wang, Q. Wang, and J.-S. Bao
Division Mitsubishi Electric Corporation, Itami-shi, 664 Japan(Shanghai University, P.R.C.KES vol. 24, pp. 23-26, Mar.
***|nformation Technology R&D Center, Kamakura-shi, 2471996.

Japan.)Trans. IEICE,vol. E79-C, pp. 1741-1750, Dec. 1996. The analysis of the transmission property of submillimeter

A new GaAs negative voltage generator suitable for biasimgave in nonlinear antiferromagnetic slabs is presented. The
a GaAs MESFET power amplifier has been successfully defluence of the different dielectric constants of the three layers
veloped and applied to a 1.9-GHz single-chip transmit/receiea the bi- and multi-stabilities are discussed in detail.
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(4) Electrical Performance of Multiconductor Intercon- and reflective waves, which makes the synthesis method more
nects for MCM with Perforated Reference Planesby Z.-Y. simple and efficient than the traditional synthesis methods
Xue and Z.-F. Li (Shanghai Jiaotong University, Shanghdased on the scattering parameter theory.

P.R.C.):AES vol. 24, pp. 6567, Mar. 1996. (9) Calculation of Electron Power Absorption in Mi-

A quasistatic approach is demonstrated for the equivalartbwave ECR Plasmaby Y.-T. Yang, Y.-F. En, and Q. Sun
transmission-line characterization of multiconductor intercoifXidian University, Xi'an, P.R.C.)AES vol. 24, pp. 110-113,
nects for multichip-module (MCM) with perforated referenc&ept. 1996.
planes by using the method of lines. The proposed method caithe microwave power coupling and the power absorption
be used to extract effective transmission line parameters fiy electron in ECR system are discussed. It is discovered
multiconductor interconnects. The results of some examplibst the distribution of static magnetic field in ECR resonance
are also given. cave, the total pressure, and the microwave power are the

(5) Propagation Analysis of Rectangular Chirowaveg- decisive factors for providing high-energy electrons. These
uides Using the Edge-Element Methodby J. Fang, Y.- conditions decide the range of parameters in ECRCVD thin-
M. Xiao, and W.-Y. Yin (Xi'an Jiaotong University, Xi'an, film deposition processes. The practical deposition research of
P.R.C.):AES vol. 24, pp. 71-73, Mar. 1996. SiN thin film by ECRCVD has been made. The experimental

Propagation characteristics of chirowaveguides have beesults are consistent with the numerical calculation.
calculated using a generalization of the electric and magneti€10) Microwave Probe Method to Research Plasma Den-
fields. The edge-element method has been used, thereforesityp of Arc-heated Tunnel, by J.-X. Cao*, H.-B. Zhao*, Y.-J.
any spurious modes exist. The rectangular chirowaveguidgs**, J.-X. Zhang**, J.-X. Wang**, G.-R. Chen**, D. Li**,
are considered, and the effect of chirality mode admittande-H. Dong**, W. Wu**, and Y.-Q. Jiang** (*University of
and size of chirowaveguides on cutoff frequency is studiedScience & Technology of China, Hefei, P.R.C.; **Box 7201,

(6) The Propagating Characteristics of Hybrid Modes Beijing, P.R.C.):AES vol. 24, pp. 41-43, Sept. 1996.
in Faraday Chirowaveguides by W.-Y. Yin*, W. Wan*, The paper describes a kind of microwave probe survey
and W.-B. Wang** (*Northwestern Polytechnical University system which can be used to measure plasma density variation
Xi'an, P.R.C.; **Xi'an Jiaotong University, Xi'an, P.R.C.): of arc-heated tunnel. It also gives plasma shaping of arc-heated
AES pp. 82-84, Mar. 1996. tunnel flow field. Experimental result of thermal ionization

The Propagating Characteristics of Hybrid Modes in Faraddggree material of magneto-generation.

Chirowaveguides are studied. The transverse field componentdl1l) Measurement of Complex Permittivity of Multilay-

are expressed in terms of the longitudinal field componentsed Dielectric Samples by means of an Electromagnetic
Numerical results are presented for the dispersion and atte@pen Resonator by J. Xia* and C.-H. Liang** (*Beijing
ation behaviors of different hybrid modes using théllMdr's Institute of Technology, Beijing, P.R.C.; **Xidian University,
method of calculating roots, and the effects of different coxi’an, P.R.C.):AES vol. 24, pp. 60-63, Sept. 1996.

stitutive parameters on the propagating characteristics aré new method for the measurement of complex permittivity
considered. of multilayered dielectric samples at millimeter-wave and

(7) Numerical Simulation Method of Microwave Pulse submillimeter-wave bands by means of an electromagnetic
Couplings into Narrow Slots, by H.-Q. Yu, J.-G. Wang, Y.-S. open resonator is proposed. At Ka band an electromagnetic
Chen, and R.-Y. Fan (Northwest Institute of Nuclear Technabpen resonator dielectric measurement system is designed and
ogy, Xi'an, P.R.C.):AES vol. 24, pp. 120-123, Mar. 1996. constructed using a specially machined open resonator set,

The FDTD algorithm is used to stimulate microwave pulsand measurements on some multilayered dielectric samples
couplings into narrow slots which have depths much narroware made. The results are in good agreement with the criterion
than one FDTD cell. The dependence is presented for thalues.
microwave pulse coupling on the carrier frequency of incident(12) An lIteration Conjugate Gradient Method for Re-
wave, polarization direction, cavity wall and conductivity, andonstruction of 2-D Lossy Dielectric Object by S.-Y. Shi
slot sizes. Simulation results show that there are resonant @mdl D.-B. Ge (Xidian University, Xi'an, P.R.C.AES vol.
enhancement effect occurred in the processes of microw@4 pp. 95-98, Sept. 1996.
pulse couplings into narrow slots. An iteration algorithm is proposed to reconstruct the com-

(8) Synthesis of Lossless Nonuniform Transmission plex permittivity of a 2-D inhomogeneous lossy dielectric
Lines by the Method of Characteristics by J.-F. Mao and object from the measured scattered fields. The object is il-
Z.-F. Li (Shanghai Jiaotong University, Shanghai, P.R.Cluminated successively by TM plane waves of different an-
AES vol. 24, pp. 22-25, May 1996. gles of incident, and the scattered fields are measured at

Lossless nonuniform transmission lines are synthesized &ymeasurement line. Starting from Born approximation, the
the method of characteristics in the time-domain. Given coupled matrix equations are solved iteratively. The computer
sample values of the time-domain reflection (TDR) responsanulations show the feasibility of the proposed reconstruction
at m time points, the characteristic impedance profile of scheme.
lossless nonuniform line represented 4y uniform sections  (13) Theoretical Analysis of Fin Line with Anisotropic
can be obtained. The: uniform sections may be different in Substrate, by L. Hu, B. Jin, S.-Q. Chen, and W.-G. Lin
length, but have a delay time equal to the relevant samgléniversity of Electronic Science & Technology of China,
time interval. The TDR response is not split into incidenChengdu, P.R.C.)AES vol. 24, pp. 119-124, Sept. 1996.
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The theoretical analysis of fin line with anisotropic substrafgarameters of each periodic surface. The scattering parameter
is researched rigorously for the first time. In the spectraf every surface is analyzed by the Galerkin method in spectral
domain, the general dependences are determined includitggnain and the entire domain basis functions are selected. The
wave vector, polarization properties, and scalar wave equatiaadculated VSWR and axis ratio of the circular polarizer agree
on the major axis in the bifringent plates, and the field solutiomgiite well with the experimental results.
and G matrices of the fin line witkr-cut andY -cut crystal ~ (19) A Fast Algorithm for Analyzing Periodic Structures
substrates are given. Combining Method of Lines with FFT and Diakoptic

(14) Edge-Element Analysis of Dispersion Characteris- Technique by Y. Long, D.-G. Fang, and H.-Q. Zhu (Nanjing
tics of Anisotropic Guided-Wave Structures by S.-J. Xu and University of Science and Technology, Nanjing, P.R.GES
L.-J. Zhang (University of Science & Technology of Chinayol. 24, pp. 1-4, June 1996.

Hefei, P.R.C.):AES vol. 24, pp. 79-82, Dec. 1996. A new fast algorithm is presented by combining method
Dispersion characteristics of anisotropic guided-wave struef lines (MoL) with FFT and diakoptic technique. In order
tures are analyzed by edge-element method. The approachtcanalculate the impedance elements by FFT, the Helmholtz
be applied to the case in which the permittivity tensor matriequation of infinite period with oblique incidence is trans-
is full, and no spurious solutions appeared in calculatioformed to a new one. Then the current on the metal strip
An eigenvalue equation which can provide direct solutiois calculated by using diakoptic technique. Compared with
for the propagation constant is also derived. Computed m@enventional MoL, the new algorithm presented is more
sults of anisotropic microwave line and rectangular dielectrfpowerful. Numerical results computed are in good agreement

waveguide agree well with data given in the literature. with those published.

(15) The Neural Network Model of Microstrip Discon- (20) The Filter Modeling of a Rectangular Dielectric
tinuity, by W. Wu, Q.-R. Yang, H. Gu, and J. Y. ZhouPost in a Rectangular Waveguideby Y.-J. Xie, C.-H. Liang,
(Southeast University, Naijing, P.R.C.AES vol. 24, pp. and Z.-Y. Lei (Xidian University, Xi'an, P.R.C.)JJCIC, vol.
85-87, Nov. 1996. 17, pp. 109-113, Mar. 1996.

The multilayer perceptron is introduced to characterize theThe equivalent filter modeling of a rectangular dielectric
microstrip discontinuity by describing-parameters. The sizepost in a rectangular waveguide is obtained through the
of microstrip and the frequency are defined as the inpuariational expression of input impedance, and armed with
samples of the multilayer perceptron, and thparameters are the network the insight into the resonance mechanisms and
determined as the desired output samples. As the perceptitoa transformation between modes is gained. The reflection
has been trained with the back propagation algorithm, Theefficient expressed in components of network is in good
S-parameters of the microstrip at any arbitrary sizes amdreement with the results in the literature.
frequencies can be obtained quickly from the perceptron.  (21) Dispersion Characteristics of Microstrip Lines Un-

(16) High-Order Mixed-Edge Rectangular Element der Principal Axes Rotation of Anisotropic Substrates by
Analysis for Lossy Dielectric Waveguide by X.-Q. Sheng S.-X. Qi and S.-S. Qiu (South China University of Technology,
and S.-J. Xu (University of Science & Technology of ChinaiGuangzhou, P.R.C)ICIC, vol. 17, pp. 107-112, July 1996.
Hefei, P.R.C.):/AES vol. 24, pp. 70-73, Sept. 1996. The FDTD method is applying to analyze the dispersion

A High-Order Mixed-Edge Rectangular Element method igroperties of open and shielded microstrip lines whose
proposed for analysis of lossy dielectric guiding structuresubstrate permittivity and permeability tensors are rotated
The emphasis is laid on the investigation of the space caimultaneously. Results indicate that propagation properties
struction of High-Order Mixed-Edge Rectangular Element armhn be considerably changed by the angle misalignment
the explicit form of the shape function is given. The methodf [¢] and ] tensors.
provides a direct solution for propagation constants without(22) Analytical Expressions of MTL'’s chain parameters
the spurious solutions. The calculation of the dispersion foy H.-C. Shu, X.-Y. Chen, X.-M. Xu, and C. B. Xu (Harbin
the dominant mode in a lossy dielectric loaded waveguidiestitute of Technology, Harbin, P.R.CJCIC, vol. 17, pp.
verify the accuracy and efficiency of the present method. 114-120, Sept. 1996.

(17) Properties of Slotted Coaxial Line with Elliptic Based on the theory of TL, the analytical expressions of
Cross-Section by B.-S. Wang and B. Lin (Dalian Maritime the chain parameters ai-wire coupled TL, the formulas
University, Dalian, P.R.C.)AES vol. 24, pp. 111-113, Juneof the chain parameters of symmetrical 3-line and (a)
1996. symmetrical 2-line and the method to obtain their wave

The properties of the elliptically coaxial line with slottedparameters are presented.
outer conductor are studied by means of conformal transfor{23) 3 mm Y -Junction Waveguide Circulator with a
mations. The capacitance per unit length and characteridtierrite Sphere, by D.-G. Zhang*, S.-W. Yang*, and X.-H.
impedance are given. Tang** (*Shenzhen University, Shenzhen, P.R.C.; **Univer-

(18) Rigorous Analysis for Strip-type Circular Polarizer, sity of Electronic and Technology, Chengdu, P.R.GIMW,
by S.-J. Xu and Y.-J. Zhang (University of Science & Technolol. 15, pp. 461-464, Dec. 1996.
ogy of China, Hefei, P.R.C.)AES vol. 24, pp. 53-55, Mar. A 3-mm waveguideY -junction circulator with a ferrite
1996. sphere was developed. Based on the derived operating modes

A strip-type circular polarizer consisting of multiplanarand operating frequencies of the waveguide circulator, a nu-
periodic surfaces is investigated by combination of scatteriingerical solution of the operation characteristics of the novel
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waveguide circulator was given. Good agreement betweerA new procedure is used to derive the extended electromag-
the analytical results and experimental measurements wedic mixing formulas. The corresponding formulas for the
observed. ellipsoidal particles having multilayered enclosure is obtained,

(24) 3-D Edge-Element Analysis for Scattering Charac- and the effects of particles on the effective EM parameters are
teristics of II-VI Semiconductor Materials with GAPS, by analyzed.

X.-Q. Sheng*, S.-J. Xu*, P. Greiner**, C. R. Becker**, and (29) MM-Band Dual-Porlarized Network, by T.-M. Yao,

R. Geick** (*University of Science & Technology of China,L.-F. Qi, and J.-J. Mao (National Defence University of Sci-
Hefei, P.R.C.; **Physikalisches Institute der Unive#$jtAm ence and Technology, Changsha, P.R.GAS vol. 14, pp.
Hubland, Germany)JIMW, vol. 15, pp. 401-406, Dec. 1996.231-238, June 1996.

The scattering characteristics of semiconductor materialsSTwo mm-band dual-polarizers of excellent properties are
filled in the waveguide with gaps were analyzed with thdiscussed. Various circuits are composed of them; some ex-
3-D edge-element method. Since the method starts from tedlent properties (VSWR, polarized isolation, ellipticity, etc.)
variation of functional directly, it avoid the difficulties met inare obtained from testing results.
other methods of solving the eigenvalue and eigenfunction for(30) Finite-Difference Approximations in Frequency-
very thin lossy dielectric loaded waveguide. The comparisoB®main for Mur's Conditions and Its Applications, by
between the calculated results and experimental data confiirmChen, W. Hong, and Y.-Y. Chen (Southeast University,
the effectiveness, reliability, and accuracy of the method. Nanjing, P.R.C.).JE, vol. 18, pp. 281-291, May 1996.

(25) W-Band Higher-Order Mode Broadband Wave- Novel finite-difference approximations of Mur's conditions
guide Y'-Junction Circulators, by W.-B. Dou and Z.-L. Sun are presented in frequency-domain. Combined with the FD-
(Southeast University, Nanjing, P.R.CJIMW, vol. 15, pp. TD equations deduced, the new conditions are convenient and
397-400, Oct. 1996. effective to solve EM problems of inhomogeneous anisotropic

It was found that there are dual higher order modes whichedia. By use of the compressed storage sparse matrix tech-
have the same circulation direction at W band based on thigue and iteration algorithm, the computer memories de-
calculation of boundary value of electromagnetic field. Thmanded are decreased and the CPU time is shortened. RCS of
udal modes are close to each other. They can be used to reatiinders and rectangular posts are given with several kinds
dual-frequency circulator, or to get broadband performance bfymedia. The results of cylinders are in good agreement with
partially staggering them. Experiments verified the theoreticlose of MM.
prediction. A broadband waveguide junction circulatoMat (31) Millimeter-Wave Bandstop and Directional Filters
band was developed. The performance of 8-GHz bandwidtlsing Planar Whispering-Gallery Modes Dielectric Res-
with 18-dB isolation was obtained by staggering the duahators and Microstrip Line, by J.-Q. Wu, G. Liu, and
higher order modes. S.-G. Liu (University of Electronic Science and Technology

(26) Analysis of Electromagnetic Wave Propagation in of China, Chengdu, P.R.C.JE, vol. 18, pp. 184-188, Mar.
Multilayer Mediums Containing Anisotropic Material , by 1996.

W.-B. Dou and Z.-L. Sun (Southeast University, Nanjing, This paper reports the utilization of a new type of planar
P.R.C.):JIMW, vol. 15, pp. 229-232, June 1996. whispering-gallery modes dielectric resonators and microstrip

An Analysis of electromagnetic wave propagation in multiine for the design of Ka-band bandstop and directional filters.
layer mediums containing anisotropic region were presentfithe analysis is based on the traveling wave ring resonator.
This structure can be used as a quasi-optical Faraday rotd®perimental results of bandstop and directional filters in Ka-
and as either an isolator or circulator when combined wittand are given, which show how such are suitable for use in
other quasi-optical components. It also can be used asndlimeter-wave microstrip integrated circuits.
radiation aperture to realize the beam scanning or change of32) The Transmission Characteristics of High-Order
polarization by means of changing the direction and strengdttybrid Modes in a Waveguides of Bianisotropic Lossy
of the biased magnetic field. The calculated and experimenfab, by W.-Y. Yin* and W.-B. Wang** (*Northwestern
results of Faraday rotation were given. Polytechnical University, Xi'an, P.R.C.; **Xi'an Jiaotong

(27) Wave Reflection from the Multiple-Slab- University, Xi'an, P.R.C.):JE, vol. 18, pp. 171-177, Mar.
Generalized Fractal Layers by L.-J. Chen, C.-H. Liang, and 1996.

X.-W. Shi (Xi'an, P.R.C.):JAS vol. 14, pp. 1-6, Mar. 1996. The transmission characteristics of high-order hybrid modes
The reflection and transmission spectra of oblique-incideint a bianisotropic lossy slab bounded by perfectly conducting
waves at a multiple-slab-generalized fractal layer which coplanes are investigated, and the transverse field components
sists of a fractal set are studied. A generalized methaate also expressed in terms of the longitudinal field compo-
with self-similarity, is used for this purpose. The generalizegents of hybrid modes. Numerical results are presented to
formulae as well as a new type of reflection and transmissidemonstrate the effects of anisotropy, lossless, and different
spectra, i.e., the self-similar spectra, are obtained. constitutive parameters on the dispersion and field-distribution

(28) Calculation of Effective EM Parameters of Ran- behavior.
dom Mixture Containing Ellipsoidal Particles with Delectic (33) A Study of Characteristics of Waveguide with Arbi-
Coating Layers, by S.-Z. Liu and C.-M. Qiu (University of trary Cross-Section via Non-Orthogonal Finite-Difference
Electronic Science & Technology of China, Chengdu, P.R.Chrequency-Domain Method by L. Zhao (Southeast Univer-
JAS vol. 14, pp. 64-72, Mar. 1996. sity, Nanjing, P.R.C.)JE, vol. 18, pp. 50-57, Jan. 1996.
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A finite-difference frequency-domain (FD-TD) method inTechnology, Nanjing, P.R.C.JM, vol. 12, pp. 253-258, Dec.
nonorthogonal coordinate is presented for the eigenvalue prd896.
lems of waveguide. The numerical discrete mesh of theThe multi-level recursive wavelet algorithm for efficiently
algorithm can fit the arbitrary boundary well. The cutoffolving the sparse matrix equation resulted from the wavelet
frequencies of modes of waveguides are calculated via givexpansion. It takes advantage of the multiresolution represen-
eigenvalue equation. The results show good agreement wition of the wavelet domain impedance matrix. The original
those from other source. matrix equation is converted into a set of equations with

(34) FEM with Similarity Discretization for Solving smaller size which needs less CPU time to solve. The ap-
Electrostatic Field Problems by X.-Q. Dong and T.-Y. An plication of this algorithm in computational electromagnetics
(East China Normal University, Shanghai, P.R.QM, vol. is presented by solving a two-dimensional scattering problem.
12, pp. 15-21, Mar. 1996. (39) Design and Implementation of Dual-Mode Cavity

A new finite-element method-similarity discretization FEMFilter with a Chebyshev Responsegby S. C. Kim* and U.
for electrostatic problems is presented. The computing proc&sHong** (*Dept. of Electronic Comm. Eng. of Kwangwoon
of the potential distribution obtained simultaneously in theniv., Seoul, Korea; **Dept. of Radio Science Eng. of Kwang-
conventional FEM is replaced by a “step by step” recurrend®oon Univ./Institute of New Tech., Seoul, KoredKICS vol.
relation. Only some small stiffness matrices are necessary2tb, no. 2, pp. 505-513, Feb. 1996.
be dealt with. As a result the computer memory and CPUThe dual-mode bandpass filters with a Chebyshev response
time are reduced significantly. are designed and manufactured at Ku-band as well as K-

(35) Analysis of Axisymmetric Resonant Cavites by Us- band. Manufactured filters are resonated by two independent
ing B-Spline Finite-Element Method by R.-L. Li*, G.-Z. orthogonalTE;;3 circular-cavity modes and characterized by
Ni*, and J.-H. Yu** (*Zhejiang University, Hangzhou, P.R.C.;4-pole Chebyshev function. The measured experimental results
**Chongqging University, Chongging, P.R.CJW, vol. 12, pp. of a 12.5-GHz dual-mode filter have a 1.2—-dB insertion loss
96-102, June 1996. in the passband and 65-dB out-of-rejection, and a 19.25-GHz

The B-spline finite-element method, which employs bifilter has a 1.55-dB insertion loss and 70-dB out-of-rejection.
guadratic B-spline functions as basic functions, is appliethese experimental results show good agreements with the
to analyze axisymmetric modes of resonant cavities. The Besign specifications.
spline finite-element equations in cylindrical coordinates are(40) Analysis of the Strip Type Waveguide Mount
formulated first, and then the method is extended to spheri@dcked by the Dielectric Substrate by M. J. Park*, S.
coordinates to avoid the subdivision errors of the sphericdl Han**, and S. W. Nam* (*Seoul National Univ., Seoul,
cavities. Usefulness and feature of the present method #m@rea; **Daeduk Observatory, Taejon, KoreaKICS vol.
confirmed through the analysis of a cylindrical cavity, 21, no. 9, pp. 2505-2513, Sept. 1996.

PETRA accelerating cavity, and a spherical cavity. This paper presents the analysis of the impedance char-
(36) Theoretical Analysis on the Perfectly Matched acteristic of the strip-type waveguide mount backed by the
Layer (PML) Absorbing Boundary Condition, by B. dielectric substrate using the matching and induced EMF
Chen*, D.-G. Fang*, X.-M. Chen** (*Nanjing University method. The calculated results have been verified through
of Science and Technology, Nanjing, P.R.C.; **Nanjingomparison with the results by other numerical methods. The
Electronic Devices Institute, Nanjing, P.R.CIM, vol. 12, effect of some structure parameters such as the width of
pp. 107-115, June 1996. the substrate and the gap size on the mount impedance is

This paper gives the derivation of formulas of perfectlinvestigated.
matched layer (PML) boundary condition by using the spectral(41) CAD Design of Miniaturized Dielectric Filter with
domain method. The computational results show that tAd¢tenuation Poles by M. Q. Lee*, S. W. Nam*, K. W.
reflection coefficient caused by PML boundary condition mayeom**, and S. Y. Hong** (*Dept. of Elec. Eng., Seoul
be lower than—80 dB. The derivation given is general for arNational Univ., Seoul, Korea; **Dept. of Radio Science &
arbitrary microstrip structure and may give the insight on theng., Chungnam National Univ., Taejon, KoredKICS vol.
absorbing mechanism. 21, no. 9, pp. 2481-2493, Sept. 1996.

(37) The Study of Computational Efficiency of Adaptive  An efficient implementation technique of coupling circuit
Multi-Grid Method , by C.-F. Wang and D.-G. Fang (Nanjingparameters is presented. This technique uses a linear map-
University of Science and Technology, Nanjing, P.R.GNt, ping function between the circuit parameter domain and EM
vol. 12, pp. 175-178, Sept. 1996. parameter domain to save the high computational time of EM

The adaptive multi-grid method of solving the integral equaimulator. A narrow band asymmetric filter with a transmission
tion is given by introducing the adaptive control technique afero is designed and fabricated through these technique in
iterative transform between coarse and fine grids in the multi900-MHz band.
grid method. As an example, the wire antenna is analyzed by42) Design of Monopulse Feeder Using Corrugated E-
using the adaptive multi-grid method and the computationplane Horn, by J. H. Lee and S. W. Nam (Seoul National

efficiency is studied. Univ., Seoul, Korea)JKICS vol. 21, no. 8, pp. 2099-2108,
(38) Multi-Level Recursive Wavelet Algorithm and Its Aug. 1996.
Application in Computational Electromagnetics, by Y.-M. The performance of the E-plane monopulse feeder is shown

Song and D.-G. Fang (Nanjing University of Science anm be improved by using corrugated horn and multimode de-
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sign. The proposed multimode corrugated horn is analyzed slyould be used for the design of AR coatings on facets of
the mode-matching technique. An E-plane monopulse feediagievice required for the facet reflectivity less tharr3.0

horn is designed and fabricated to show the performance of47) Design of the Harmonic Rejection Waveguide Low-
the multimode corrugated horn. The experiment agrees quitess Filters by Synthesis Method by J. S. Park*, J. B.
well with the theoretical analysis. The results can be used lim*, and J. H. Lee** (*Dept. of Elec. Eng., Kookmin Univ.,
the design of monopulse type tracking antenna. Seoul, Korea; **Div. of Satellite Comm. at Payload System

(43) Moment Method Analysis of the Moreno Direc- Section, ETRI, Taejon, KoreaJKITE, vol. 33-A, no. 10, pp.
tional Coupler, by M. J. Park*, D. |. Jeon**, B. C. Ahn*** 2023-2031, Oct. 1996.
and S. W. Nam* (*Dept. of. Elec. Eng., Seoul National A very efficient CAD algorithm is proposed where Rhodes
Univ., Seoul, Korea; **LG, Seoul, Korea; ***Chungbuk Na-formulae are combined with distributed low-pass prototype
tional Univ., Cheongju, Korea)JKICS vol. 21, no. 7, pp. filter in order to design the corrugated waveguide harmonic
1842-1849, July 1996. rejection filters accurately. A 13-section tapered corrugated

This paper presents a full-wave, moment method analysislofvpass filter has been designed by the proposed algorithm
a Moreno directional coupler with two crossed-slots betweamd fabricated. The experimental results are in good agreement
two crossed rectangular waveguides. The overall structurewigh calculated results.
divided into several rectangular waveguides and cavities by th€48) The Design of 85-115-GHz Band SIS Mixer for
use of the equivalence principle to the complex slot regiortfie Observing Cosmic Radio Wavesby S. T. Han*, H. R.
The numerical results are compared with measurementskion*, C. H. Lee*, J. A. Park**, H. S. Jung*, G. D. Kim*,
verify the correctness of the present analysis. T. S. Kim*, and D. C. Park*** (*TRAO, Korea Astronomy

(44) A Design of Voltage-Controlled Hair-Pin Resonator Observatory, Taejon, Korea; **Dept. of Physics, Ehwa Women
Oscillator for the Use of Clock Recovery/Data Regenera- Univ., Seoul, Korea; ***Dept. of Radio Science and Eng.,
tion Circuit in 10-Gbps SDH Fiber Optic Systems by Y. Chungnam National Univ., Taejon, KoredKITE, vol. 33-A,

N. Yon*** S. Y. Lee*** J. Y. Lee*™*, T. W. Yoo**, M. no. 6, pp. 1040-1048, June 1996.

S. Park**, and U. S. Hong* (*Dept. of Radio & Eng., Inst. We have evaluated the theoretical conversion loss and noise
of New Tech., Kwangwoon Univ., Seoul, Korea; **Opticaltemperature of mixer using the quantum mixer theory. The
Transmission Section, ETRI, Taejon, Korea; ***Dept. of Elecaverage receiver noise temperature of manufactured receiver
tronic Comm. & Eng., Ins. of New Tech., Kwangwoon Univ.with this mixer is about 30 K (DSB). The receiver noise
Seoul, Korea):JKICS vol. 21, no. 5, pp. 1304-1316, Maytemperature is much lower than that of receiver with a mixer
1996. using mechanical tuning backshort.

A VCO (Voltage-Controlled Oscillator) in use of clock (49) A Microstrip Rotman Lens for Broad-Band Active
recovery/data regeneration circuit for 10-Gbps fiber optRhased Array Transmitter, by J. R. Park, J. H. So, C. S. Lee,
receivers was developed. The improved hair-pin resonator wahd S. G. Kim (Agency for Defense Development, Teajon,
a parallel coupled lines was used as a resonance part. A hKiorea): JKITE, vol. 33-A, no. 9, pp. 1766-1772, Sept. 1996.
pin resonator has a relatively flat reactance versus frequency¥his paper presents a design of microstrip Rotman lens
and wide band frequency tuning range. for a broad-band active linear phased array transmitter. Each

(45) A Study on the Small Duplexer Using Dual-Mode microstrip port is modeled as a two-dimensional aperture
Filter for Ku-Band Satellite Communication, by D. H. antenna within TEM propagating parallel plate. The measured
Yoo*, K. W. Yu**, S. C. Kim*, J. Y. Lee*, and U. S. Hong*** transmission coefficients and radiation patterns of a phased-
(*Dept. of Electronic & Eng. of Kwangwoon Univ., Seoul,array antenna having traveling-wave tube amplifiers (TWTA)
Korea; **Dept. Satellite Comm. Tech. Group Payload Systeshow good agreements with the numerical calculations.
Section, ETRI, Taejon, Korea; ***Dept. of Radio Science & (50) Wideband Dielectric Modeling and Transmission
Eng. of Kwangwoon Univ., Ins. of New Tech., Seoul, Korea)Analysis of FR-4 Composite Substrate with Different Com-
JKICS vol. 21, no. 4, pp. 1048-1058, Apr. 1996. position Ratio, by J. K. Hong*, S. I. Kim**, and H. Y. Lee**

A small duplexer is designed and implemented using (8LG Information & Comm., Ltd., Seoul, Korea; **School of
H-plane T-junction and Transmitting/Receiving filter with aElectrical and Elec. Eng., Ajou Univ., Seoul, KoredKITE,
dual mode cavity resonator for Ku-band. Transmitting (TXyol. 33-A, no. 12, pp. 2341-2346, Dec. 1996.
filter is designed at center frequency 12.5 GHz and ReceivingVe modeled the complex dielectric constant and analyzed
(RX) filter, at center frequency 14.5 GHz. Both filters havéhe propagation characteristics of a FR-4 composite substrate
a 100-MHz bandwidth. The responses of filter withplane with different compositions. We have found that the propa-
T-junction nearly coincide with that of filter itself. gation loss and velocity increase with the volume fraction of

(46) Design of Antireflection Coatings on the Facets of a FR-4 resin above 1 GHz.

Multilayered Structure Waveguide Device by Y. K. Kim*, (51) 10-Gbit/s Timing Recovery Circuit Using Temper-
B. G. Kim*, and H. R. Choo** (*Dept. of Electronic & Eng. ature Compensated Dielectric Resonator Filter by J. H.
of Kwangwoon Univ., Seoul, Korea; **ETRI, Taejon, Korea):Song, T. W. Yoo, and M. S. Park (Optical Transmission
JKICS vol. 21, no. 7, pp. 1850-1860, July 1996. Section, ETRI, Taejon, KoreaJKITE, vol. 33-A, no. 4, pp.

We present the results for the design of antireflection (AR¥4—-649, Apr. 1996.
coatings on facets of a multilayered structure waveguideA timing recovery circuit of 10-Gbit/s optical receiver is
device. We conclude that the extended method or VFLRescribed. The circuit consists of a passive NRZ-to-PRZ
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circuit, a dielectric resonator filter (DRF) and a narrow band The design method of 85-115-GHz band single side-band
amplifier. These experimental results show that the circuit fiter using the principle of Martin—Puplett interferometer
suitable for 10-Ghit/s lightwave transmission system. is described. From the test results, not only the ratio of

(52) Environmental Test of Wideband Waveguide Input image signal rejection of 19 dB is obtained, but also the
Filter in Ku-Band Satellite Transponder, by K. W. Yu and theoretical and experimental results of center frequency of
K. R. Park (Div. of Satellite Comm., ETRI, Taejon, Korea)pass-band and rejection-band show the validity of the theory.
JKITE, vol. 33-A, no. 4, pp. 650-657, Apr. 1996. This manufactured filter was installed on 100-GHz band

This paper is intended to provide a description of the inp&S (Superconductor Insulator Superconductor) receiver for
filter for KOREASAT communication transponder. The filtelobserving cosmic radio waves and tested.
trade-off studies including antenna subsystem characteristicé57) Development of Duplexer Filters Using High Di-
to determine the optimum electrical configuration to meet alectric Constant Ceramic Resonatorsby K. B. Lee*, Z.
requirements are performed. The standardized environmerfalLee*, K. B. Kim**, and H. G. Lee* (*Korea Electronics
tests are performed to confirm satisfactory performance of tfiechnology Institute, Korea; *DAEWOO Electronics, Ko-
filter with respect to the requirements of vibration and thermeda): JKITE, vol. 33-A, no 3, pp. 408416, Mar. 1996.
vacuum shocks. The purpose of this study is to develop the miniaturized

(53) The Study of Artificially Soft and Hard Surfaces duplexer filter for mobile communications using high dielec-
Using Periodic Strip Loaded with Two Layered Dielectric tric constant(e,. > 100, 180) ceramic resonators. Developed
Slabs over a Ground Plane by J. H. Ko*, S. C. Kang*, duplexer filter was formed to have Tx frequency band at 836.5
J. M. Kim*, Y. K. Cho**, and H. Son** (*Div. of Satellite (+£12.5) MHz and Rx frequency band at 881:512.5) MHz.
Comm. Tech., ETRI, Taejon, Korea; **Dept. of Elec. Eng.lnsertion loss at Tx frequency band was 1.41 and 1.46 dB,
Kyungpook National Univ., Taegu, Korea)KITE, vol. 33-A, insertion loss at Rx frequency band was 3.49 and 3.65 dB,
no. 10, pp. 2013-2022, Oct. 1996. respectively.

Scattering problem of electromagnetic waves by period(58) Wideband Propagation Characteristics Analysis of
strip grating with dielectrics over a ground plane in case af Microstrip Transmission Line on FR-4 Composite Sub-
oblique incidence and arbitrary polarization is analyzed. Sorstrate, by J. K. Hong, Y. G. Kim, and H. Y. Lee (Dept. of
numerical results of arbitrary soft and hard surfaces using tRéectrical Eng. Ajou Univ., Suwon, Korea)KITE, vol. 33-A,
structure filled with single dielectric slab between periodino. 2, pp. 221-229, Feb. 1996.
strip grating and ground plane are compared with previousWe analyzed wideband propagation characteristics of a mi-
results. crostrip transmission line based on FR-4 composite substrate

(54) Analysis of Multiple Coupled Microstrip Lines on using the wideband complex dielectric constant model and
a Magnetized Ferrite Substrate by Y. C. Moon, S. W. Yun, the phenomenological loss equivalence method. This wide-
and I. S. Chang (Dept. of Elec. Eng., Sogang Univ., Seolland analysis can be helpful to characterize high-speed and
Korea): JKITE, vol. 33-A, no. 5, pp. 793-802, May 1996. high-density transmission lines associated with the wideband

The propagation characteristics of the dominant modes dielectric characteristics.
multiple coupled microstrip lines on a magnetized ferrite (59) A Study on Design of Optimal Structure of TEM
substrate are analyzed. With the numerical results, multi-p@ell for the Characteristic Impedance Matching and Anal-
impedance parameters as well as scattering parametersyaige of the Electric Field Distribution, by S. Y. Chung and
derived from nonreciprocal transmission line equations. J. G. Rhee (Dept. of Electronic Eng. Hanyang Univ., Seoul,

(55) Implementation of a Modified TE;;3/TMpo;» Trip-  Korea): JKITE, vol. 33-A, no. 7, pp. 1297-1308, July 1996.
Mode Waveguide Bandpass Filter by K. W. Chung, J. The analysis of the electric field distribution for TEM
H. Lee, K. R. Park, and J. M. Kim (Div. of Satellite Cell which is matched with 5@2 is performed. Quasistatic
Comm., ETRI, Taejon, Korea)JKITE, vol. 33-A, no. 11, approximations are used to calculated the field strength of the
pp. 2216-2223, Nov. 1996. internal field of TEM Cell. The result of the improved method

A modified TE;13/TMo;2 trip-mode bandpass filter is im- for analysis of the electric field is compared with that of R. J.
plemented by using a modified inter-cavity iris in which th&pigel. And the improved method for characteristic impedance
number of slots are reduced up to 50%. The measured datal the results of numerical analysis are shown.
of two filters, which are the modified filter and conventional (60) A Single-Layer Power Divider for a Slotted Wave-
one, are compared. Experimental result shows that the chguide Array Using w-Junctions with an Inductive Wall, by
acteristics of the novel triple-mode filter matches well that &f. Takahashi, J. Hirokawa, M. Ando, and N. Goto (Faculty
the conventional filter. of Engineering, Tokyo Institute of Technology, Tokyo, 152

(56) A Design of Single Side-band Filter for Millimeter Japan):Trans. IEICE,vol. E79-B, pp. 57-62, Jan. 1996.

Wave using Martin-Puplett Interferometer, by S. T. Han*, = The authors propose a waveguige€unction with an induc-

H. R. Kim*, C. H. Lee* J. A. Park**, H. S. Jung*, G. tive wall. Galerkin’s method of moments is applied to analyze
D. Kim*, T. S. kim*, and D. C. Park*** (*TRAO, Korea it and small reflection and desired power division ratio is
Astronomy Observatory, Taejon, Korea; **Dept. of Physicgealized. Good agreement between the calculated result and
Ehwa Women Univ., Seoul, Korea; ***Dept. of Radio Sciencéhe measured one verifies the design of a whllunction. A

and Eng., Chungnam National Univ., Taejon, KorelJITE, 16-way power divider consisting of 8-Junctions is designed
vol. 33-A, no. 4, pp. 664—671, Apr. 1996. at 11.85 GHz and the characteristics are predicted.
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(61) The FDTD Analysis on Permittivity Measurement An efficient full-wave approach for the accurate character-
Using Rectangular Cavity Resonatoy by O. Hashimoto and ization of a H-plane waveguide-junction with an inductive
T. Abe (College of Science & Engineering Aoyama Gakuipost and a waveguide cross-junction is proposed. By em-
University, Tokyo, 157 Japan): (vol. J79-B-Il, no. 9, ppploying the port reflection coefficient method (PRCM), the
616-618):Trans. IEICE,vol. E79-B, p. 1410, Sept. 1996. analysis and solution procedures of these complex waveguide

In this paper, we describe an application of the Finitgunctions are greatly simplified and only the calculation of field
Difference Time-Domain (FDTD) method to a problem ofeflections caused by the simplest waveguide step-junction
cavity resonator measurement of material permittivity and discontinuities are required.
guantitative estimation of error in such a measurement via(66) Band-Pass Filters Mounted with Cylindrical Di-
use of perturbation method. It is shown in this paper that tieéectric Resonators in Cutoff Waveguides by S. Toyoda,
error in the permittivity estimation increases with the size @fnd H. Hamada (Faculty of Engineering, Osaka Institute of
dielectric material and that is has a positive correlation witffechnology, Osaka-shi, 535 Japan) (vol. J79-C-I, no. 5, pp.
the material permittivity. 145-147):Trans. IEICE,vol. E79-C, p. 720, May 1996.

(62) Traveling-Wave Microwave Power Combiner by S. In this paper, new bandpass filters mounted with cylindrical
Nogi, T. Shimura, and K. Fukui (Faculty of Engineeringdielectric resonators in the cutoff waveguide are proposed and
Okayama University, Okayama-shi, 700 Japan) (vol. J79-@sted. The height of the cutoff waveguide is 5 mm. The
I, no. 1, pp. 25-33)Trans. IEICE,vol. E79-C, p. 139, Jan. input and output side of this cutoff waveguide are connected
1996. to a waveguide which tapers gradually from the rectangular

Microwave power combining using traveling-wave-typavaveguide of standard dimensions. The operating frequency
waveguide power divider/combiner structures is discussesl.in the 9-GHz band. Good frequency characteristics of the
Analyzes are carried out for two types of power-combininfilters are obtained.
systems: (A) systems with this structure only as a com-(67) Steps Approximate Analysis of Linear and Raised
biner, and (B) divider-combiner systems with two identicaCosine Tapered Microstrip Lines by Waveguide Mode] by
structures. Perfect power-combining conditions are giveH, Shirasaki (*Faculty of engineering, Tamagawa University,
and broadband characteristics are shown for both tMachida-shi, 194 Japan) (vol. J79-C-I, no. 8, pp. 303-309):
types. Trans. IEICE,vol. E79-C, p. 1181, Aug. 1996.

(63) A Study on the Magnetostatic Wave Delay Line  Return loss properties of microstrip line tapers of linear and
Using the YIG Film, by K. Okubo*, Vishnu PRIYE**, and raised cosine types are analyzed by the waveguide model.
M. Tsutsumi** (*Faculty of Computer Science and SystenThe taper part is divided into steps, and the efficient relative
Engineering, Okayama Prefectural University, Soja-shi, 71permittivity and the efficient width are considered in every
11 Japan ; **Faculty of Engineering and Design, Kyotstep part. The scattering coefficients are obtained in every
Institute of Technology, Kyoto-shi, 606 Japan) (vol. J79-Gstep part by the mode matching method. Then, the scattering
I, no. 1, pp. 34-35)Trans. IEICE,vol. E79-C, p. 140, Jan. coefficient of each step are joined together by the gener-
1996. alized scattering matrix method. By obtaining characteristic

The magnetostatic forward volume wave delay line of theharts, the taper shape that the return loss in a utilization
microstrip line type was newly proposed using Yttrium Irofand is large are obtained. Lastly, the circuits of tapers
Garnet film. The long group delay characteristics more thamranged symmetrically for the input and output division are
0. 8 us were observed with low insertion loss of 21 dB andnalyzed.
propagating loss of 34 dBs in the 100um-thick film of 17 (68) A Synthesis Method of Low-Loss Y Branches for
mm length at 2. 94 GHz. Use in Dielectric-Waveguide Circuits and Its Experiments

(64) A Magnetostatic Wave Radiation Impedance of by M. Tsuji, R. Nasu, and H. Shigesawa (*Faculty of engi-
Symmetric Slotline in Signal-to-Noise Enhancer by H. neering, Doshisha University, Kyoto-fu, 610-03 Japan) (vol.
Asao, M. Miyazaki, H. Oh-hashi, and O. Ishida (Mitsubishd79-C-I, no. 8, pp. 310-319)rans. IEICE,vol. E79-C, p.
Electric Corporation, Information Technology R&D Center1181, Aug. 1996.

Kamakura-shi, 247 Japan) (vol. J79-C-l, no. 2, pp. 53-60):In this paper, we show a new design method for a compact
Trans. IEICE,vol. E79-C, p. 252, Feb. 1996. and low-loss dielectric-waveguide Y branch of open structure.

A magnetostatic wave (MSW) radiation impedance of synfhe key of this method is to synthesize an optimized Y branch
metric slotline in S/N enhancer, having yttrium iron garnetf open type by using the corresponding two types of shielded
films and dielectrics with high dielectric constant on both sidesodel. This method can reduce greatly the CPU time for dis-
of slotline conductor, is analyzed below threshold input powepntinuity analysis and Y-branch synthesis. Design examples
level. Using the analytical results, the attenuation constamtsthe millimeter-wave and optical regions are demonstrated,
of slotline and the improvements of S/IN enhancement aaed the experiments that we took prove the effectiveness of
discussed. our method.

(65) Efficient Characterization of Complex H-Plane (69) Design of Dielectric Multi-Layer Bandpass Filters
Waveguide r-Junction and Cross-Junctions by Z. Ma and Using Arbitrary Thickness of Layers, by |. Wakabayashi
E. Yamashita (Dept. of Electronic Engineering, Universitand K. Miyauchi (*Faculty of engineering, Science University
of Electro-Communications, Chofu-shi, 182 Japamjans. of Tokyo, Shinjuku-ku, Tokyo, 162 Japan) (vol. J79-C-I, no. 8,
IEICE, vol. E79-C, pp. 444-452, Mar. 1996. pp. 320-329)Trans. IEICE,vol. E79-C, p. 1181, Aug. 1996.
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Applying the general design principle of dielectric multicontrol of wide frequency range can be achieved by using the
layer bandpass filters, which has been proposed in a previdaser spot with large diameter. Experimental results examined
paper, this paper presents and discusses an actual defigrthe frequency range of 6-9 GHz are reported and are
method, design examples, design error and number of laygsBenomenologically agreed with the theoretical ones.
when dielectric layers of arbitrary thickness are employed(73) Optimum Design of the Waveguide-Shielded Dielec-
in design of Butterworth and Chebyshev filters at opticdtic Image-Guide Transition by the Vector FEM, by T.
wavelength. The results are compared with those of filtek4izuno, M. Tsuji, and H. Shigesawa (*Faculty of Engineering,
in which only dielectric layers of fundamental thickness armoshisha University, Tanabe, Kyoto-fu, 610-03 Japan) (vol.
employed. J79-C-l, no. 10, pp. 406-408Jrans. IEICE,vol. E79-C, p.

(70) Metal Mesh Couplers Using Evanescent Waves at 1476, Oct. 1996.

Millimeter and Submillimeter Wavelengths, by J. Bae*, @ We show here a new design approach based on 3-D finite-
J. C. Chiao**, D. B. Rutledge***, and K. Mizuno**** element method for a compact and low-loss transition between
(*Research Institute of Electrical Communication, Tohokmetal waveguide and rectangular dielectric one. The syn-
Univ., Sendai-shi, 980-77 Japan; **Optical Networkinghesized transition realizes the reduction of about 10 dB at
System and Testbeds, Bell Communication Research, 3thaximum in return loss. The experiments prove the effective-
Newman Springs Road, Red Bank, NJ 07701-5699, USAness of our method.
***Photodynamics Research Center, The Institute of Physical(74) FVTD Analysis of Two-Dimensional Bended Wave-
and Chemical Research, 19-1399 Aza-Koeji, Nagamachilide and Horn Antenna, by K. Uchida*, K. Shiotsuki**,
Sendai-shi, 980 Japan) (vol. J79-C-l, no. 9, pp. 370-378nd T. Noda* (*Faculty of Engineering at Fukuoka Institute of
Trans. IEICE,vol. E79-C, p. 1290, Sept. 1996. Technology, Fukuoka-shi, 811-02 Japan ; **Nippon COMSYS
A metal mesh evanescent wave coupler which makes useCufrporation, Tokyo, 108 Japarjtans. IEICE,vol. E79-C, pp.
a evanescent wave coupling between a metal mesh and aléi18-1624, Nov. 1996.
electric plate has been developed as a quasioptical componeithis paper is concerned with a point-oriented finite volume
for millimeter and submillimeter wavelengths. The transmigime domain (FVTD) method in the Cartesian coordinate
sion properties based on the coupling effect of evanescegstem and its application to the analysis of electromagnetic
waves in the coupler have been investigated experimentaliave propagation in a bended waveguide as well as radiation
and theoretically at millimeter frequencies. The evanescdntm and receiving by a horn antenna with a flange of
wave coupling effect can change a coupling coefficient of ttabitrary angle. The perfectly matched layer (PML) is used
coupler greater than 70% by changing the spacing between thiethe absorbing boundary conditions (ABC'’s). The boundary
mesh and the silicon plate less thafi40 at 53 GHz. conditions for a perfect conductor not well suited to the
(71) Waveguide Bandpass Filter of Millimeter Waves Cartesian coordinate system are also proposed.
Using Two Ferrite Chips, by H. Hasegawa, H. Shimasaki, (75) An FVTD Version of Berenger Absorbing Boundary
and M. Tsutsumi (Faculty of Engineering and Design, KyotGondition for a Lossy Medium, by K. Uchida*, Kyung-Koo
Institute of Technology, Kyoto-shi, 606 Japaijans. IEICE, Han**, K. Ishii***, T. Matsunaga*, and Gi-Rae Kim****
vol. E79-C, pp. 1472-1474, Oct. 1996. (*Faculty of Engineering at Fukuoka Institute of Technol-

This paper describes the properties of T&;, metal ogy, Fukuoka-shi, 811-02 Japan; **Faculty of Engineering
waveguide filter using two polycrystalline ferrite chips att Kyushu University, Fukuoka-shi, 812-81 Japan; ***Kaho
millimeter-wave frequencies. The frequency response of tBmgineering High School, Kaho, Fukuoka-shi, 820-02 Japan ;
filter has been analyzed using the mode-matching technigtfg*Masan Junior College, Korea)Trans. IEICE vol. E79-C,
and optimized by the computer technique. The bandpass filpgr. 1625-1627 Nov. 1996.
characteristics with high dynamic range more than 30 dB wasThis paper is concerned with the perfectly matched layer
obtained with insertion loss of 1.5 dB and good magnetical(PML) for a lossy medium in terms of a finite volume time
tunable response is observed with a quality factor of 208pmain (FVTD) method based only on the Cartesian coordi-
which agrees considerably well with predicted values. nate system. In this point-oriented FVTD method, there are no

(72) Propagation Characteristics of Microstrip Line with ~ spatial differences between electric and magnetic fields. Nu-
Semiconductor Substrate under Laser Spot lllumination merical examples are given for the electromagnetic wave prop-
by Y. Horii* and M. Tsutsumi** (*Faculty of Informatics, agation in two-dimensional tunnels with bends and branches.
Kansai University, 2-2-1 Ryozenji-cho, Takatsuki-shi, 569-11 (76) Variation of Resonance Frequency of Disk Res-
Japan; **Kyoto Institute of Technology, Faculty of Engineerenator Coupled with External Circuit, by J. Hwang*,
ing and Design Matsugasaki, Sakyo-ku, Kyoto-shi 606 Japah) Ueno*, Y. Tomabech**, and K. Matsumura* (*Faculty
(vol. J79-C-I, no. 10, pp. 389—-395)rans. IEICEvol. E79-C, of Engineering, Utsunomiya University, 2753 Ishiimachi,
p. 1475, Oct. 1996. Utsunomiya-shi, 321 Japan; **Faculty of Education, Ut-

In this paper, scattering parameters of an optically controllednomiya University, 350 Mine-machi, Utsunomiya-shi, 321
microstrip gap, which is fabricated on the microstrip line basethpan) (vol. J79-C-I, no. 11, pp. 420-42T)ans. IEICE,vol.
on the semiconductor substrate, are analyzed theoreticdlly9-C, p. 1628, Nov. 1996.
using the (FD) 2TD method, and evaluated numerically in This paper presents a new analytical method on resonance
respect of the diameter of the laser spot, position of illuméharacteristics of a dielectric disk resonator that operates on
nation, and the thickness of plasma. It is shown that opticdalhispering Gallery mode with external circuit. In a calcula-
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tion of the resonance characteristics of the disk resonator, &his paper describes the step approximation method of
perturbation of resonance frequencies by the external circaitalysis of solid dielectric-loaded metallized horns. The field
is considered and evaluated. We also perform experimentsctmponents of a hybrid-modg@lE,,,,] were derived and the
investigate the analytical results. As the result, we find thatode transformation from{HE,,,] to TEY was realized
the perturbation of the resonance frequency depends oraral is reported in the paper. By using proper boundary
difference of propagation constant between the exciting guidednditions two characteristic equations were derived which
mode and the Whispering Gallery mode. yielded phase constants. The far field expressions were derived
(77) Ladder Grounded Coplanar Line, by M. Konno using Schelkunoff's Equivalence Principle. The computed
(Materials & Devices Research Labs., Toshiba R&D Centardiation patterns were compared with the measured ones and
Kawasaki-shi, 210 Japan) (vol. J79-C-I, no. 11, pp. 439-44%hey are found to be in good agreement. The transmission
Trans. IEICE,vol. E79-C, p. 1628, Nov. 1996. coefficients, copolar, and crosspolar radiation levels were also
A novel high-speed transmission line, named the laddereasured for solid dielectric, dielectric slab-loaded, and empty
grounded co-planer line (LGCL), is presented. The LGCL cdrorns to ascertain their relative merits as high-performance
be made without any changes of the conventional GaAs f€ed for satellite dish antennas. It is suggested that the slab-
process. This paper presents measured and calculated resodiged dielectric horn is a viable substitute for corrugated
of the characteristics impedance and transmission loss hafrns.
the LGCL fabricated on GaAs substrate by conventional IC(3) 3-D Contour Technique for Curved Surfaces in
process. The high performance of the 20-GHz GaAs L$DTD Method and Its Applications to Cassegrain Antenna
employing the LGCL are demonstrated. System by S.-X. Song, B.-Q. Gao, and M.-Y. Sun (Beijing
(78) A Design Method of Directional Couplers of Institute of Technology, Beijing, P.R.C.AES vol. 24, pp.
Twofold Symmetrical Structure, by I. Ohta, T. Kawai, and 48-52, Sept. 1996.
Y. Kokubo (Dept. of Electronics, Faculty of Engineering, A 3-D contour technique for curved surfaces in FDTD
Himeji Institute of Technology, 2167 Shosha, Himeji-shimethod is presented. It has been used in modeling the parabolid
671-22 Japan) (vol. J79-C-I, no. 12, pp. 484-48Bjans. and Cassegrain antenna system. The near-field distributions
IEICE, vol. E79-C, p. 1777, Dec. 1996. obtained are in good agreement with the values from other
This paper describes a matching problem of twofolthethod and measured values.
reflection-symmetric directional couplers with four identically (4) Analysis and Optimization of Curvilinear Dipole
matching circuits at each port on the basis on the powekrrays with Finite-Size Plate-Reflectors by J.-H. Wang*,
split ratio and the equivalent admittance expressed in terms Ren**, and S.-S. Jian* (*Northern Jiaotong University,
of the eigenadmittances of their original circuit without th@eijing, P.R.C.; **Southwest Jiaotong University, Chengdu,
matching circuits, and presents a generalized design meth&.C.):AES vol. 24, pp. 53-59, Sept. 1996.
of such couplers. The characteristics of the curvilinear dipole arrays with
finite-size plate-reflectors are calculated by a hybrid method
lll. MICROWAVE ANTENNAS which combines the method of moment and the UTD, and the
(1) Design of a High-Performance, Mid-Sized, X-Band dipole shapes and the array structures of some antennas are
Earth Station Antenna, by T. S. Bird, FIEAust., M. A. optimized for maximum gains.
Sprey, K. J. Greene, and G. L. James (CSIRO Division of(5) Theory and Experiment of Rectangular Microstrip
Radiophysics, PO Box 76 Epping NSW 2121EEE vol. 16, Antenna with Dielectric Cover, by G. Liu* and S.-S.
pp. 57-64, Mar. 1996. Zhong** (*Fudan University, Shanghai, P.R.C.; **Shanghai
The reflector antenna and feed system of an 11-m-diamet#iversity, Shanghai, P.R.CXES vol. 24, pp. 99-101, Sept.
earth station that operates in circular polarization at X-bad®96.
is described. The reflector optics are required to have highRectangular microstrip antennas with dielectric cover have
GIT sidelobes that satisfy the CCIR recommendation and Idveen investigated theoretically and experimentally. A full-
mismatch at the feed. The feed system is required to hawave analysis model is developed to analyze microstrip an-
high isolation between the transmit and receive portg(Q tennas with dielectric cover. Formulas for the input impedance
dB) at the center of the band. This isolation is achieved @nd radiation pattern of antenna are given. Practical microstrip
minimizing reflections from all components forward of thentenna problems, such as the effect of superstratum on
polarizer. The measured performance of the reflector and feegonant frequency and input impedance, are discussed. The
system is described. numerical results have been verified by the experimental
(2) Dielectric-loaded Pyramidal Horns by S. K. Palit* results.
and W Perris** (*Advanced Telecommunications Research(6) A Novel Unit for Phased-Array Antenna, by H.-L.
Center, School of Electronics Engineering and Appliedheng, Y.-Z. Yin, and N.-H. Mao (Xidian University, Xi'an,
Physics, University of Canberra, PO Box 1, Belconne®.R.C.):AES vol. 24, pp. 106-108, Sept. 1996.
Act 2616. Currently working in the Dept. of Electrical and A novel unit for phased-array antennas, of which the current
Computer Systems Engineering, Monash University, PO Bosan be detected, is presented. A small-loop antenna is intro-
197, Caulfield East, Vic-3145; **Final year B.Sc. Eng. studemtuced on using it for a prober and its effection is discussed to
at the University of Canberra, Belconnen, Act-26 l8FEE  the characteristics of the unit and array. On the tested results,
vol. 16, pp. 139-146, June 1996. the conclusion can be obtained that the performance of new
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model unit is almost the same as that of the which is withoutThe compatible microstrip antenna which can receive GPS
the detecting antenna. and glonass satellite positioning signals is developed. The

(7) Research on V-SIpt Antenna by J.-H. Wang*, L. experimental data and the practical application show that the
Ren**; and S.-S. Jian* (*Northern Jiaotong Universityperformance of the antenna is excellent.

Beijing, P.R.C.; *Southwest Jiaotong University, Chengdu, (12) A Study of Gain and Sidelobe Properties of a Para-
P.R.C.):AES vol. 24, pp. 21-27, Dec. 1996. bolic Torus Reflector Antenna, by B. Du*, K.-Z. Yang**, S.-

The V-slot antenna with arbitrary included angles are a®. Zhong*** (*Shanghai University, Shanghai, P.R.C.; **The
alyzed by moment method and by using dyadic Greenfsfty Fourth Institute, Ministry of Electronics Industry, Shiji-
function of wedges of second kind. The slots are cut in ttezhuang, P.R.C.,; *Shanghai University, Shanghai, P.R.C.):
V-curved plates and are fed in the center by two wires. TREECIC, vol. 17, pp. 48-54, July 1996.
field distributions on slots and the far field patterns in H-plane The parametric equation and radiation field formulas for
both of theory and experiment are given. a parabolic torus reflector antenna are given. The gain and

(8) Mode-matching Analysis of the Reflection Charac- radiation properties of the antenna are investigated by using the
teristics for Conical Horn Antennas with Small Flaring above formulas. The calculated radiation patterns of a practical
Angle, by S.-J. Xu*, F. Wang*, N.-X. Yi**, and Y. Zhong** antenna are given and compared with measured ones, and good
(*University of Science & Technology of China, Hefei, P.R.C.agreement has been found.

**Xi'an Institute of Space Radio Technology, Xi'an, P.R.C.): (13) Study of a Broadband Millimeter-Wave Omnidirec-
AES vol. 24, pp. 16-20, Dec. 1996. tional Antenna, by L.-Y. Shen and X.-M. Qing (University of

The reflection characteristics of conical horn antenna aféectroic Science and Technology of China, Chengdu, P.R.C.):
investigated by a new method which combines rigorous moddMW, vol. 15, pp. 341-346, Oct. 1996.
matching approach with the multimode network theory. The A broadband millimeter-wave omnidirectional asymmetrical
radiation problem is transformed into a transmission problebiconical horn antenna was investigated. A ridge waveguide-
which is met in the traditional analysis. As a result, theoax line transition structure was designed to solve the feed
calculation procedure is greatly simplified. The validity ang@roblem of biconical horn antenna in millimeter-wave band
accuracy of the present method is verified by comparison afid to meet the engineering requirement that the input port of
the calculated and the experiment results for the conical hantenna must be a waveguide. The measurement data of omni-
antenna. directivity and input VSWR in the 26-40-GHz band show

(9) A Study of Cross-Polarization Properties of a Par- good agreement with the design.
abolic Torus Reflector Antenna by B. Du*, K.-Z. Yang**, (14) Studies on a New Type of Millimeter-Wave Inte-
and S.-S. Zhong* (*Shanghai University, Shanghai, P.R.@rated Antenna, by C.-F. Ye*, G. Liu**, and W.-X. Zhang***
**The Fifty fourth Institute, Ministry of Electronics Industry, (*Shanghai Tiedao University, Shanghai, P.R.C.; **Fudan
Shijiazhuang, P.R.C.AES vol. 24, pp. 12-16, Dec. 1996. University, Shanghai, P.R.C.; *** Southeast University, Nan-

The cross-polarization radiation field formulas for a parging, P.R.C.):JIMW, vol. 15, pp. 338-342, Oct. 1996.
bolic torus reflector are derived using physical optics. The A new type of millimeter-wave integrated circuit antenna
cross-polarization properties of the torus antenna are deeplyh high gain and simple structure designed based on the
investigated with these formulas. Some significant conclusioRgesnel zone plate was introduced. With the spectrum domain
and numerical results are obtained, which lay a theoreticatalysis, the formulas for radiation field and curves for antenna
foundation for this type of antenna realizing the low crosgrain were discussed. Zoning of the plate considering the extra
polarization property. phase change from substrate was given hereafter.

(10) A Simple Method for Resonant Frequency of Rect- (15) FSS Subreflector Antenna with Small RCShby L.
angular Microstrip Antennas with Multidielectric layers , Feng, S.-H. Deng, Y.-Z. Ruan, and Y.-L. Hu (University
by G. Liu*, S.-S. Zhong*, and Y,Zhang** (*Shanghai Uni-of Electronic Science and Technology of China, Chengdu,
versity, Shanghai, P.R.C.; **no. 14 Research Institute, ChiffaR.C.):JAS vol. 14, pp. 227-232, June 1996.

Academy of Launch Vehicle Technology, Beijing, P.R.C.): A Cassegrain antenna with frequency selective subreflector
JCIC, vol. 17, pp. 94-97, Mar. 1996. is introduced, and the measured radiation patterns and radar

A simple method is presented to predict the resonant freross section (RCS) of the antenna are given. In comparison
guency of rectangular microstrip antennas with multidielectrigith ordinary metallic subreflector, this antenna obtains similar
layers. A set of closed-form expressions of the effectivadiation pattern and about 20 dB of RCS reduction. This
permittivity is derived first for the multilayer microstrip. Thentechnique can be applied to ordinary dual reflector antennas
the theoretical resonant frequency and its numerical resubyg simply changing the subreflector into FSS.
are obtained based on a generalized transmission line mod€lL6) Study on the Wide-Band and High-Gain Microstrip
of the rectangular microstrip antenna with multilayers. Presefshtenna Element by D.-M. Yao and J.-M. Cai (National Uni-
results are in very good agreement with those of the full-wawersity of Defence Technology of China, Changsha, P.R.C.):
analysis and experimental results in the literature. JE, vol. 18, pp. 526-531, Sept. 1996.

(11) The Development of GPS/GLONASS Compatible A novel three-layers microstrip antenna element that has the
Microstrip Antenna, by J.-B. Zhang (Tianjin Institute of advantages of wide-band and high-gain is proposed. The char-
Technology, Tianjin, P.R.C.JICIC, vol. 17, pp. 125-128, May acteristic equation and the frequency characteristic formulas
1996. of the input Voltage Stand Wave Radio (VSWR) are obtained
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by using the spectral domain method and equivalent circuit(22) Analysis and Design of a New Kind of Slot Antenna
method, respectively. With the aid of the numerical resultsed by Rectangular Waveguide by Z.-Z. Zhang, H.-Z.

a C-band microstrip antenna element with bandwidth of 16Wang, and K.-S. Chen (Zhejiang Univ., Hangzhou, P.R.C.):
(VSWR; 1. 5) or 25% (VSWR; 2) and gain of 10.2-11.3 dB igM, vol. 12, pp. 42—-49, Mar. 1996.

developed, which are much larger than the bandwidth of 5-6%This paper analyzes the reflecting and radiating properties
and the gain of 6—7 dB of the common microstrip antenra a new kind of slot antenna with transverse slots located
element. on a disk terminating a rectangular waveguide. Both external

(17) Analysis of Mutual Coupling of Conformal Arrays and internal mutual coupling of the two symmetrical or
on Arbitrary Surfaces with Revolutional Symmetry, by unsymmetrical transverse slots are included in two integral
S.-L. Chai and D.-M. Yao (National University of Defencesquations. This kind of slot antenna for C-band is designed
Technology, Changsha, P.R.CJ)E, vol. 18, pp. 627-631, and tested, and the experimental results agree well with the
Nov. 1996. theoretical predictions.

The mutual coupling of conformal array on arbitrary sur- (23) Design of Large Thinned Phased-Array Antenna
faces with revolutional symmetry is presented. The concegtd Study on its Sidelobe Levelby X.-R. Shu, H.-Q. Yan,
“equivalent” simplifies the array model in the method oénd Y.-C. Guo (Nanjing Research Institute of Electronics
equating arrays with unequal elements to arrays with tAechnology, Nanjing, P.R.C.JM, vol. 12, pp. 169-174, Sept.
same elements in each ring. The method of decomposing 1896.
arbitrary excitation of arrays into a term of intrinsic excitations The design of large thinned phased-array antenna and its
avoids the inversion of large matrixes and so largely reducgislelobe level are studied. Computations are made for 3
the computer time. aperture sizes, 30 reference aperture amplitude distributions,

(18) A New Method Circular Microstrip Antenna, by and 9 thinned rates with random number of long period. 45000
Y.-Z. Wang, C.-W. Su, S.-M. Lin, and W.-B. Wang, (Xi'anarrangements of elements over thinned aperture and their 3-
JiaoTong University, Xi'an, P.R.C.JIE, vol. 18, pp. 632-637, D patterns in full space are calculated. The mathematical
Nov. 1996. regression method is used to obtain the formula for estimating

A modified circular microstrip antenna is researched, artde sidelobe level with high accuracy.

a new method named for equivalent ellipse is presented tq24) Study on the Interaction Between Scatterer and
calculate the pattern, axial ratio, and partial power gain. Thgerture Antenna in the Scatter's Near Zone by X.-D.
theoretical results agree well with the experimental data. Wang, Y.-S. Zhang, W.-B. Wang, and X.-Y. Zhang (Xi'an

(19) The Study on the Chiro-Omega Dipole Antennaby Jiaotong University, Xi'an, P.R.C.JiM, vol. 12, pp. 315-319,
W.-Y. Yin and W.-B. Wang (NorthWestern Polytechnical UniDec. 1996.
versity, Xi'an, P.R.C.)JE, vol. 18, pp. 292-297, May 1996. The interaction between scatter and aperture antenna situated

The possibility of using chiro-omega media as the substraieshe scatter's near zone is studied and simulated by using the
of microstrip antennas is discussed. With the help of tHeDTD method. The numerical model with axial symmetry in
generalized spectral domain-exponential matrix technique, ttyindrical coordinates is chosen as an example for different
farfield behavior of dipole antennas is analyzed in detail, whiatistances between the scatter and the antenna, and the nu-
is located on the surface of one-layer, two-layer chiro-omegaerical results of electric field distribution on the antenna’s
substrates, respectively. The lossy effects of chiro-omegperture are obtained. The application range of physical optics
substrates are taken into consideration. method in computing surface current on the scatter is also

(20) Antenna-Mode Scattering Component and RCS Re- given.
duction, by L. Feng, S.-H. Deng, Y.-Z. Ruan, and Y.-L. Hu (25) Analysis of Aperture Coupled Stacked Microstrip
(University of Electronic Science and Technology of Chindrray Antenna, by B. J. Jang*, Y. K. Lee*, H. W. Moon**,
Chengdu, P.R.C.JE, vol. 18, pp. 185-193, May 1996. Y. J. Yoon*** and H. K. Park*** (* Dept. of Elec. Eng.,

Three kinds of antenna’s RCS are discussed and the m¥ansei Univ., Seoul, Korea; **Korea Telecom, Seoul, Korea;
sured antenna’s RCS reduction by the method of minimizirg*Dept. of Radiation Eng., Yonsei Univ., Seoul, Korea):
the mode scattering component are given. The experimenilICS vol. 21, no. 3, pp. 753-762, Mar. 1996.
results show that the RCS reduction is about 10-15 dB bothAperture-coupled stacked microstrip array antennas are pro-
in the operating band and outside the band. posed and their operating characteristics are analyzed based

(21) Kirchhoff's Faltung Formula of Complex Aperture  on analytical results. By introducing an N-port equivalent
and Complex Ray Simulation of Aperture Radiation, by D.- network, the impedance matrix of an array ff-element
Z. Yao (University of Electronic Science and Technology ddlot-coupled patches is evaluated directly from its network
China, Chengdu, P.R.CJE, vol. 18, pp. 99-103, Jan. 1996.current matrix of orderV2. Numerical results show mutual

The Kirchhoff's faltung formula of a complex aperture isoupling, radiation pattern, active reflection coefficient ver-
proposed as a new method for radiation from a plane apertusas scan angle, radiation efficiency, and active element gain
It is based on the idea of analytic extension that the originpghttern.
aperture field is extended to a complex plane, and then th€26) A Study on the Series-Fed Microstrip Array An-
Kirchhoff's faltung formula makes up a rigorous representatidenna with Coupling-Slots by B. J. Jang*, D. S. Kim*, H.
of the radiation from a plane aperture. Numerical calculatiod. Moon**, Y. J. Yoon***, and H. K. Park*** (*Dept. of
confirm its effectiveness and correctness. Elec. Eng., Yonsei Univ., Seoul, Korea; **Korea Telecom,
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Seoul, Korea; ***Dept. of Radiation Eng., Yonsei Univ.,obtain the higher order diffraction contributions which provide
Seoul, Korea)JKICS vol. 21, no. 2, pp. 495-504, Feb. 1996the continuity over the shadow boundaries of the first-order
Series-fed microstrip array antennas with coupling-slots agelution. The results of the present research are compared to
proposed and their operating characteristics are analyzed babede of the first order solution and the method of moments.
on analytical and experimental results. Using the results of thg31) Analysis of the Radiation Characteristics from a
full-wave analysis, the Chebyshev array antennas consistialpt Antenna in a Plane Conductor Covered with a Moving
of eight elements are designed and fabricated. Experiméswtropic Plasma Layer, by N. T. Kim (Dept. of Electronic
results show that the series-fed array antenna designedHng., Inje Univ., Kimhe, Korea)JKITE, vol. 33-A, no. 11,
adjusting the slot position relative to the feeder is superipp. 2190-2197, Nov. 1996.
to that designed by slot length. The radiation characteristics of a slot antenna in a plane
(27) A Study on the Microstrip Array Antenna for conductor covered with a moving isotropic plasma layer
KOREASAT DBS Reception, by J. S. Jun S. R. Lee, andare analyzed. The radiation null which causes distortion in
Y. H. Lee (Dept. of Aviation & Information Comm. Hankuk radiation pattern is explained by the zero of integrand in an
Aviation Univ., Goyang, Korea)JKICS vol. 21, no. 9, pp. asymptotic integral for radiation fields. Numerical results for
2514-2528, Sept. 1996. a radiation null calculated from various plasma and velocity
The paper discusses the design of the optimal KOREASARrameters agree with the results of two-dimensional problem.
DBS (Direct Broadcasting Satellite) reception microstrip an- (32) Analysis of a Dipole Antenna Attached on a Dielec-
tenna. Experimental results for a 26 16 array antenna of tric Slab Using a Spectral-Domain Green’s Function and
size 35 x 35 cm are also described. Its gain is over 2the Method of Moments by Y. S. Oh (Dept. of Radio Science
dB in the frequency range of 11.# 12.0-GHz DBS band. and Eng., Hongik Univ., Seoul, Korea)KICS vol. 21, no.
The measured NHK broadcasting C/N ratio of 2616 array 10, pp. 2703-2709, Oct. 1996.
antenna is over 10 dB in Pusan. This paper proposes an exact numerical method for analyz-
(28) Design and Fabrication of the GPS Antenna System ing a dipole antenna attached on a dielectric slab. A Green’s
Including RF-Stage by S. I. Hong*, J. H. Lee**, K. S. function for an infinitesimal current flament on a dielectric
Byon***, and M. Y. Chung**** (*Dept. of Electronic Comm., slab is derived and a field integral equation is formulated
Pusan Jr. College, Pusan, Korea; **LG Electronics, Seoulsing a boundary condition. The moment method is used to
Korea; ***Dept. of Elec. Eng., Donga Univ., Pusan, Koreasolve the field integral equation to obtain current distribution
**xx Kumho Group, Seoul, Korea)JKITE, vol. 33-A, no. 6, on the antenna. Using the computed current distributions, the
pp. 1049-1057, June 1996. input impedances, the resonance lengths, and the resonant
A type of new GPS antenna system is proposed includimgsistances of the antennas for various values of the thickness
RF stage in order to reduce a cable loss. The antenna systerd the dielectric constant of the slab are obtained.
with TMPA (Truncated-corners Microstrip Patch Antenna) is (33) Design of Wideband Microstrip Antennas Using
designed and fabricated. As result of comparing between tRarasitic Element by T. W. Kim and J. K. Kim (Dept. of
typical system and the proposed system when cable lengilec. Eng., Joongang Univ., Seoul, KoredKICS vol. 21,
is 60 m, 63-, 55-, and 25-dB gain are obtained for RGio. 5, pp. 1294-1303, May 1996.
316/U, RG-58C/U, and RG-213/U, and better characteristicsThe microstrip antenna with broad bandwidth is designed
are achieved than the typical system. using parasitic element. Compared to the available wideband
(29) Analysis of Wide-Band Hoghorn Antenna, Il: Ra- microstrip antennas, the designed antenna structure is very
diation Pattern, by S. Y. Kim*, J. H. Lee**, and S. U. compact. A theoretical explanation of the rectangular patch
Kim* (*Div. of Electron. & Information Tech., KIST, Seoul, antenna coupled with parasitic is analyzed by extending the
Korea; **Dept. of Electron. Eng., Seoul National Univ., Seoultheory of coupled microstrip lines.
Korea): JKITE, vol. 33-A, no. 9, pp. 1759-1765, Sept. 1996. (34) An Analysis of Characteristics for Corrugated Horn
The electric field on the hoghorn antenna aperture is cointenna Using Surface Impedance Condition by M. S.
structed by summing four different ray components, whicdhm*, K. R. Park*, and A. Shishlov** (*Sec. of Payload
are radiated from the equivalent source on the terminal 8fstem, ETRI, Taejon, Korea; **Dept. of Antenna, Radio-
the ridged waveguide. The radiation pattern of the hoghophyzika Stock Company, Russia)KICS vol. 21, no. 6, pp.
antenna is calculated from the electric field distribution on its587-1695, June 1996.
aperture. We obtained the predicted and measured results for the
(30) Electromagnetic Scattering Characteristics of a reflection coefficient and radiation pattern of Ka-band (20
Hyperbolic Reflector Antenna Accounting for the UTD GHz) corrugated horn. We analyzed propagation constant of
Higher Order Diffraction , by J. H. Choi*, K. W. Lee**, hybrid mode in the corrugated waveguide and then obtained
and S. S. Lee* (*Dept. of Radio Science & Eng. Hanyanthe total reflection coefficient using the circuit theory of
Univ., Seoul, Korea; **Dept. of Elec. Comm. Eng. Hanyangnultistep transformer. A test model of corrugated horn antenna
Univ., Seoul, Korea)JKITE, vol. 33-A, no. 5, pp. 813-821, for Ka-band was designed and the results agree with the
May 1996. theoretical prediction.
The far-zone scattered field patterns of a hyperbolic reflecto(35) Analysis of Wide-Band Hoghorn Antenna, I; Dou-
antenna are analyzed by using Uniform Geometrical Thedple Ridged Rectangular Waveguide Feedety S. Y. Kim*,
of Diffraction (UTD). The main objective of this paper is toJ. K. Park**, and S. U. Kim* (*Div. of Electron. & Infor-
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mation Tech., KIST, Seoul, Korea; **Dept. of Electron. Eng.of Radio Science and Eng., Yonsei Univ., Seoul, Korea):
Seoul National Univ., Seoul, Korea)KITE, vol. 33-A, no. 9, JKICS vol. 21, pp. 3205-3214, Dec. 1996.
pp. 1752-1758, Sept. 1996. The microstrip phased-array antennas with coupling-slots
The modal analysis is applied to a doubled ridged rectangor the base station mobile communication is proposed and
lar waveguide as a feeder of the hoghorn antenna operatedmalyzed. The designed phased array antenna has eight
the frequency range 6-18 GHz. The propagation constantsidt-coupled microstrip patch array elements and the beam-
the TE;o mode in the double-ridged waveguide is calculatestanning capability is obtained by using the 4-bit p-i-n
by using the transverse resonance method. And the equival@giode phase shifters as switching devices. The overall results
source at the terminal of the double-ridged waveguide $how that the slot-coupled phased-array antenna has great
represented into a simple form. advantages of wideband, high gain, and reduced spurious
(36) A Study On the Radiation Pattern Analysis of the radiation.
Monopole Antenna Mounted on a Portable Phoneby O. (40) Analysis of Inductance Loaded Small Type Open-
H. Jeong*, Y. C. Moon**, S. W. Yun*** and I. S. Chang*** Loop Travelling-Wave Antenna for Moisture Measurement
(*N-Hi Center, LG Electronics Inc., Seoul, Korea; **SatelliteSystemsby J. S. Jeong* and C. B. Joo** (*Dept. of Electronic
Comm. Tech. Group, ETRI, Taejon, Korea; ***Dept. of Elecand Communication, Changwon Junior College, Changwon,
Eng. Sogang Univ., Seoul, Korea)KITE, vol. 33-A, no. 12, Korea; Dept. of Electronic Engineering, KyungNam Univ.,
pp. 2324-2332, Dec. 1996. Masan, Korea)JKITE, vol. 33-A, no. 7, pp. 1309-1318, July
The radiation pattern of the monopole antenna mounted »896.
the portable phone is analyzed. The analyzed model consists aiVe proposed an inductance loaded small-type open-loop
a rectangular conductor box and a monopole antenna. Becangeelling-wave antenna model for the suitable VHF/UHF
of the conductor box, the portable phone acts as an unbalanfreduency bands moisture measurement systems and analyzed
dipole antenna whose radiation patterns deviate from thdte operating characteristics by Galerkin’s solution method.
of the conventional isolated monopole antenna. Using tfAdis model showed the uniformly distributed power radiation
moment method, its radiation patterns are analyzed and ttferacteristics above the loop axis and that it can effectively
numerical results are verified through the measurements. suppress the spurious radiations from its narrowband reso-
(37) The Analysis of Radiation Characteristics of an nance characteristics.
Antenna on a Three-Dimensional Dome Using the UTDby (41) Microwave Measurement ofBag 7Srg s TiO3 Thin-
J. M. Chang*, J. H. Choi**, and S. S. Lee** (*Dept. of Elec.Film Capacitors, by B. T. Jang*, S. Y. Cha*, S. H. Lee*,
Comm. Eng., Hanyang Univ., Seoul, Korea; **Dept. of Radi®. W. Kwak*, H. C. Lee*, B. G. Yu**, J. T. Baek**, and H.
Science and Eng., Hanyang Univ., Seoul, Koré®ITE, vol. J. Yu** (*Dept. of Elec. Engineering, KAIST, Taejon, Korea;
33-A, no. 8, pp. 1541-1547, Aug. 1996. **Div. of Semiconductor Tech., ETRI, Taejon, KoredKITE,
Radiation patterns of a/4 monopole antenna mounted onvol. 33-A, no. 2, pp. 266—273, Feb. 1996.
a three-dimensional dome placed on the ground plane ar@hin-film Bag 7Srq.3TiO3 (BST) capacitors were fabricated
analyzed using the UTD. The validity of the UTD solutioron SiO./Si substrates by RF magnetron sputtering method
using the Fock function is confirmed in the transition andnd characterized at microwave frequencies ranging from 40
shadow regions. The result obtained in this paper can be uséfliiz to 1 GHz. After de-embedding parasitic components in
to analyze the radiation characteristics of an antenna mounteitrowave measurement patterns, nearly frequency-invariant
on a hill or artificial dome-shaped structure. dielectric constant of about 120 was extracted in the measure-
(38) Leaky Wave Antenna Analysis, Design, and Imple- ment range of 40 MHz to 1 GHz.
mentation, by J. P. Hong*, U. H. Cho**, J. I. Lee**, L. (42) A Study of Characteristics of X-Band Microstrip
H. Yun**, J. H. Lee** Y. K. Cho**, and H. J. Eom*** Patch Antenna Affected by Permittivity and Electrical
(*Dept. of Elec. Eng. Kyungpook Sanup Univ., Taegu, Koredhickness of the Substrate by S. K. Park, J. H. Kim, and C.
**Dept. of Elec. Eng. Kyungpook National Univ., TaeguB. Park (Dept. of Elec. Eng., Chosun Univ., Kwangju, Korea):
Korea; ***Dept. of Elec. Eng. KAIST, Taejon, Korea)KITE, JKITE, vol. 33-A, no. 3, pp. 435-450, Mar. 1996.
vol. 33-A, no. 11, pp. 2234-2241, Nov. 1996. Forty-five X-band rectangular microstrip patch antennas fed
Periodically slotted, dielectrically filled parallel-plate waveby microstrip line using\/4 transformer were fabricated on
guide as a leaky-wave antenna is designed and fabricatedefion substrates with low high permittivities and various
the center frequency of 10.0 GHz. The antenna was fed thickness. Effects of permittivity and electrical thickness on
use of a hog-horn structure. The upper plate of parallel-plaaatenna characteristics were studied with measured return loss
waveguide with 48 periodic slots was made of copper platgl/S11) and resonant frequencies. Except for 12 and 13 GHz,
The experimental radiation pattern for the fabricated antenwa& had very good measured return loss with greater than
was compared with the theoretical result for the finite period0 dB, and in the range of 7-9 GHz resonant frequencies
structure. were within £2% error, one, = 5.0, height = 2.4 mm
(39) A Design of the Microstrip Phased Array Antenna substrate.
with the Slot-Coupled Structure for the Base Station of  (43) Input Characteristics of Tri-Plate Aperture Array
Mobile Communication, by J. P. Chang*, B. J. Jang**, Y. Antenna, by K. Tsukamoto* and H. Arai** (*Telecommunica-
J. Yoon*** and H. K. Park*** (*LG Elec. Research Center,tion Products Dept., Packaging Materials Division, Matsushita
Seoul, Korea; **LG Elec. Company, Seoul, Korea; ***Dept.Electric Works, Ltd., 1048, Kadoma-shi, 571 Japan; **Di-
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vision of Electrical and Computer Engineering, Faculty dbe more than 30 and 36, in the radial and circumferential
Engineering, Yokohama National University, Yokohama-shdirections, respectively.

240 Japan): (vol. J79-B-Il, no. 1, pp. 26—3dyans. IEICE, (47) Application of Planar Multibeam Array Antennas

vol. E79-B, p. 93, Jan. 1996. to Diversity Reception, by S. Mano, M. Kimata, N. Inagaki,

The calculation method of the characteristic impedance ahd N. Kikuma (Faculty of Engineering, Nagoya Institute of
a tri-plate flat antenna is presented. By assuming an infinitechnology, Nagoya-shi, 466 Japan): (vol. J79-B-II, no. 3, pp.
array and using the periodic boundary condition, we solved th&6-184):Trans. IEICE,vol. E79-B, p. 434, Mar. 1996.
periodic equations of the electromagnetic field both inside andThe properties of three-element multibeam array antennas
outside of tri-plate waveguide. Calculation and measuremeare studied with regards to Rayleigh distribution environment
agreed well and we confirm the effectiveness of this approadly. a computer simulation and indoor propagation environment
The resonant condition of probe length and input return loby a measurement using a manufactured test antenna. The
are also explained by this method. simulated and the measured results agreed well with each

(44) An Analysis of Multimode Conical Horn Antennas other, and the usefulness of the proposed system has been
with Flare-Angle Changes by Using Generalized Tele- verified. The diversity gain at 1% cumulative distribution is
graphist’'s Equation, by H. Deguchi, M. Takabayashi, N.estimated by the simulation to be about 10, 13, and 14.5 dB
Miyahara, S. Makino, O. Ishida, and T. Katagi (Mitsubishior two-, three-, and four-branch combinations, respectively.
Electric Corporation, Kamakura-shi, 247 Japan): (vol. J79-Bw addition of one more branch to four allows the diversity
II, no. 1, pp. 33-41)Trans. IEICE,vol. E79-B, p. 93, Jan. gain increase of less than 1 dB.

1996. (48) Study of Shape Control for Modular Mesh An-

In this paper, an analysis method based on generalizedna, by M. Shimizu (NTT Wireless Systems Laborato-
telegraphist’'s equation is presented for the multimode hories, Yokosuka-shi, 238-03 Japan): (vol. J79-B-II, no. 3, pp.
antennas with flare-angle changes. In order to obtain rigoral85-191):Trans. IEICE vol. E79-B, pp. 434-435, Mar. 1996.
solutions, many modes were taken into account. The validityThis paper describes a surface shape control scheme that
was confirmed by comparing between calculated and measuusés back projection from pattern to measure the antenna sur-
results. Also, a design method using this analysis is presenttde, and micro motors are installed into the cablenetwork of a

(45) Design and Fabrication of 94-GHz Slot Array An- modular mesh antenna. The node positions of the antenna are
tennas by H. Kobayashi and Y. Yasuoka (Dept. of Electroniobtained by back projection of the far-field pattern measured
Engineering, National Defense Academy, Yokosuka-shi, 229 ground stations. The cable network is designed to have low
Japan): (vol. J79-B-Il, no. 1, pp. 53—-60jrans. IEICE,vol. sensitivity so that local node position changes do not lead
E79-B, p. 94, Jan. 1996. to overall changes. The result of tests show that the surface

In this paper the slot array antenna for 94-GHz millimeteaccuracy needed to achieve the required RF performance can
wave radiation with parasitic slots are fabricated on the fuseé obtained automatically.
quartz substrates, making use of the dimensions obtaine@49) Fan-Beam Forming for a Linear Antenna with
from the model experiments in the microwave region, arfexponential-Tapered Amplitude Distribution, by Y. Kon-
the power gain are obtained experimentally. The fabricatehi, M. Ohtsuka, M. Matsunaga, and S. Urasaki (Mitsubishi
antenna shows the antenna pattern expected from the thdelgctric Corporation, Kamakura-shi, 247 Japan): (vol. J79-B-
and improves the power gain by 5-6 dB compared with the no. 3, pp. 192-199)Trans. |IEICE,vol. E79-B, p. 435,
single slot antenna. These improvement of the gain agrigar. 1996.
well with that obtained from the model experiments in the In this paper, authors investigate fan-beam forming method
microwave region. for a linear antenna with exponential-tapered amplitude distri-

(46) Application of a Near-Field Measurement to the bution such as a traveling-wave linear antenna like a multi-
Characteristics Verification of a Polyhedron Approximated filar helical antenna or a traveling-wave-fed linear array an-
Antenna, by E. Hanayama*, S. Someya**, and T. Takano*tenna. First, the authors obtain some equations in order to
(*Dept. of Electronic Engineering, The Polytechnic Universityachieve a desired fan-beam radiation pattern. Next, they in-
Sagamihara-shi, 229 Japan; **The Institute of Space amdstigate the relationships between coverage gain and an-
Astronautical Science, Sagamihara-shi, 229 Japan): (vol. J#@ana lengthL;. Furthermore, the authors demonstrate a
B-Il, no. 2, pp. 117-126)Trans. IEICE,vol. E79-B, p. 209, fan-beam forming experiment by using a bifilar helical an-
Feb. 1996. tenna.

This paper describes the near-field measurement method&0) Characteristics of Slot Coupling in Dielectric
and relevant problems, and measurement results for the pdlgaded Radial Line Slot Antenna by K. Ito, J. Takada,
hedron approximated antenna with 60-cm diameter at 25.25 Okano, and M. Maeda (Faculty of Engineering Chiba
GHz. The used near-field measurement system is a polar-plaheversity, Chiba-shi, 263 Japan): (vol. J79-B-Il, no. 4, pp.
scanning type and can measure field components expres@d-267):Trans. IEICE,vol. E79-B, p. 618, Apr. 1996.
by polar-coordinate, simultaneously. The reduction of theThis paper proposes a small slot antenna installed in the
measurement points is investigated from the viewpoint of thend of a wrist watch-type pager. The radiation characteristics
scanning region and sampling intervals. The scanning regimere measured and calculated for cylindrical and flat shapes,
should cover at least the aperture to obtain accurate far-fieldd the peak gain was as high-a%4 dBd. The effect of the
patterns near the main lobe. The measurement points shoaenna size was also studied.
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(51) A Circularly Polarized Broadband Rhombic Loop (55) Adaptive Noise Subspace Processing for Direction
Antenna, by H. Morishita*, K. Hirasawa**, and T. Nagao* Finding in Sensor Arrays, by A. Klouche-Djedid (ATR
(*Dept. of Electrical and Engineering, National Defense Acadtdaptive Communications Research Laboratories, Kyoto-fu,
emy, Yokosuka-shi, 239 Japan; **Institute of Informatior619-02 Japan)trans. IEICEyvol. E79-B, pp. 1165-1172, Aug.
Science and Electronics, University of Tsukuba, Tsukuba-shi96.

305 Japan)Trans. IEICEvol. E79-B, pp. 865-870, June 1996. Some adaptive methods are presented showing that an

A broadband rhombic loop antenna is introduced to radiatadirect noise-subspace estimation through a signal subspace
a circularly polarized wave. This antenna has a single feed agstimation can be advantageous both in terms of convergence
is located above a ground plane. By adjusting a perimeter atate and computation complexity during each update. Some
a gap position of the loop, circular polarization is obtained. lcomputer simulations examples showing performances are
addition, with the appropriate vertex angle of the rhombus, tipeovided.
bandwidth of about 20% for the axial ratiec® dB) is attained  (56) Self-Beam Steering Array Antenna by Digital
and the possibility of controlling the input impedance is founddeam-Forming for Mobile Satellite Communications by
Finally, it is observed that the sense of circular polarization c& Miura, I. Chiba, T. Tanaka, and Y. Karasawa (ATR Optical
be changed easily from left-hand to right-hand, and vice ver&aRadio Communications Research Laboratories, Kyoto-fu,
by switching one gap position to the other on the rhombic loof19-02 Japan): (vol. J79-B-Il, no. 8, pp. 448—-458jans.

(52) Synthesis of Microstrip or Coaxially FED Rectan- IEICE, vol. E79-B, p. 1175, Aug. 1996.
gular Patch Antennas by D. Thouroude, M. Himdi, and J. This paper provides a self-beam steering algorithm for
P. Daniel (Laboratoire Antennes et Reseaux, URA 834 CNRdrective pattern control in mobile satellite communications
Universite de Rennes |, 35042 Rennes Cedex, Fraiica)s. systems made possible by digital beam-forming technique.
IEICE, vol. E79-B, pp. 871-874, June 1996. This algorithm allows fast acquisition and stable tracking

A cavity model well suited for computed-aided design itoward the direction of arrival by means of feedforward
developed to synthesize the dimensions of patches for a giveual-gain or maximal-ratio combining of base-band signals
resonant frequency, an input resistance, and a substrate. @atcted in the branches of the antenna elements. This paper
antennas which have been investigated are rectangular patalissusses the performance of this algorithm as evaluated by
fed with either a microstripline or a coaxial probe. computational simulation with a QPSK band-pass signal in a

(53) Antenna Pattern Measurement of S-Band Active mobile environment.

Phased Array on ETS-VI, by M. Tanaka, Y. Matsumoto, S. (57) A Double-Layer Dipole Array Polarizer for Pla-
Yamamoto, K. Suzuki, and Y. Arimoto (Communications Renar Antenna, by H. Uchida, K. Sakurai, M. Ando, and N.
search Laboratory, Ministry of Posts and TelecommunicatiorSpto (Faculty of Engineering, Tokyo Institute of Technology,
Koganei-shi, 184 Japan): (vol. J79-B-Il, no. 7, pp. 381-388)okyo, 152 Japan): (vol. J79-B-Il, no. 8, pp. 459—-46Bans.
Trans. IEICE,vol. E79-B, p. 984, July 1996. IEICE, vol. E79-B, p. 1175, Aug. 1996.

Antenna pattern measurement of the on-board S-band activé& double-layer dipole array polarizer is designed for planar
multibeam phased-array antenna making use of the spin of Hrgenna application. Circular-to-linear polarization conversion
Japanese Engineering Test Satellite-VI (ETS-VI) is presentadth XPD more than 20 dB and the insertion loss less than 0.3
The ETS-VI failed to reach a geostationary orbit, and was thé is realized in 12-GHz band. Total thickness of polarizer is
sent into an elliptical orbit. We conducted measurements in treduced to about 1/10 wavelength, which is 20% of that for
spin mode before the ETS-VI started to establish three-atigee conventional triple-layer polarizer. Minimum spacing to
attitude stabilization in this elliptical orbit. the planar array is predicted and confirmed experimentally.

(54) Detection-Estimation in Sensor Arrays with- (58) Beam Tilted Coupled Loop Antennasby K. Nakada
out Eigendecompositions by A. Klouche-Djedid* and and H. Arai (Faculty of Engineering, Yokohama National
R. Miura*t (*ATR Adaptive Communications ResearchUniversity, Yokohama-shi, 240 Japan): (vol. J79-B-Il, no. 8,
Laboratories, Kyoto-fu, 619-02 Japan; **ATR Optical &pp. 469-475)Trans. IEICE,vol. E79-B, p. 1176, Aug. 1996.
Radio Communications Research Laboratories, Kyoto-fu,This paper proposes beam-tilted loop antennas for the built
619-02 Japan;tPresently, with Communications Researcin the roof, because the roof plane is on the slant in most cases.
Laboratories, Ministry of Posts and Telecommunicationsjwo beam tilted loop antenna to receive vertical and horizontal
Trans. IEICE,vol. E79-B, pp. 1147-1155, Aug. 1996. polarization are analyzed by the moment method, and are also

In this paper, a trade-off between accuracy and computaptimized for this application. The input characteristics and
tional load is accomplished through a simplified algorithrthe radiation pattern are verified by the experiments.
which instead of eigendecompositions, uses the robust QR59) Characteristics of Dual-Polarized Flat Antenna by
decomposition for which many efficient parallel (systolicKk. Tsukamoto* and H. Arai** (*Telecommunication Prod-
wavefront array) implementations exist. First, a simple detegets Dept., Packaging Materials Division, Matsushita Electric
tion scheme is presented and, through simulations, is showlrks, Ltd., Kadoma-shi, 571 Japan; **Faculty of Engi-
to work very well for sufficient SNR, even when signalsieering, Yokohama National University, Yokohama-shi, 240
are coherent. Extensive simulations are performed assumiapan): (vol. J79-B-Il, no. 8, pp. 476-483)ans. IEICE,vol.
different scenarios of variations in SNR DOA’s, leading t&79-B, p. 1176, Aug. 1996.
discussions on the possibilities and limitations of the proposedRegarding the dual-polarized flat antenna, its Green’s func-
solution. tion are described as a periodic function and are presented
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by considering the periodicity of array structure of multilayesystem with respect to EMC and EMI problems. The problem
antenna, which is consisted from two kinds of tri-plate antenfias been incorporated with the analysis of susceptibility or
being disposed orthogonally. And the impedance charactanmunity of electric devices in electromagnetic environment.
istics of feeding probe, which is coupled to the radiatiomheoretical studies based on the \olterra model have been
element electro-magnetically, is analyzed rigorously includingported but the method is very complicated. We show efficient
the effect of printed circuit board suspending the probaumerical method based on nonlinear steady state response
By comparison between measured data and calculated datathod that gives equivalent result via Volterra model.

we verified this approach, and we analyzed the impedanc€64) Power Analysis on Triplate-Type Slot-Coupled Mi-
matching condition and input return loss of this sort of flatrostrip Antenna, by M. Yamamoto and K. Itoh (Faculty of
antenna. Engineering, Hokkaido University, Sapporo-shi, 060 Japan):

(60) Low Sidelobes for Radial Line Slot Antennasby M. (vol. J79-B-II, no. 9, pp. 632—635¥rans. IEICE,vol. E79-B,
Takahashi, Y. Nakagawa, and M. Abe (Dept. of Electronic amqd 1411, Sept. 1996.

Communication Engineering, Musashi Institute of Technology, In this paper, we show the effect of the guided-wave modes
Tokyo, 158 Japan): (vol. J79-B-II, no. 9, pp. 535-54rans. on the power characteristics of the triplate-type slot-coupled
IEICE, vol. E79-B, p. 1407, Sept. 1996. microstrip antenna using spectral domain approach. Also we

A radial line slot antenna (RLSA) is a slotted waveguidehow the relation between the behavior of the radiant element
planar array proposed for DBS subscriber antennas. This paped the power characteristics.
presents a basic design and measured performances of the lof85) A Circularly Polarized Omnidirectional Antenna,
sidelobes RLSA. The first sidelobes level of less th&b dB by K. Sakaguchi*, T. Hamaki**, and N. Hasebe*** (*College
and the antenna efficiency of 65% is realized. of Industrial Technology, Nihon University, Narashino-shi,

(61) Beam-Switched Planar-Array Antenna for Mobile 275 Japan; **Space Development Division NEC Corporation,
Communications, by N. Kuga and H. Arai (Faculty of En- Yokohama-shi, 226 Japan; ***College of Science and Tech-
gineering, Yokohama National University, Yokohama-shi, 248ology, Nihon University, Funabashi-shi, 274 Japafrans.
Japan): (vol. J79-B-Il, no. 9, pp. 542-548yans. IEICE,vol. IEICE, vol. E79-B, p. 1704-1715, Nov. 1996.

E79-B, p. 1408, Sept. 1996. To understand the radiation characteristics of the proposed

In this paper, we present a novel low-profile antenna elemearttenna, an approximation theory using the induced electromo-
and a modified array concept. Improved antenna performandige force method is introduced. As an example, using a fixed
including four beam switching, are confirmed experimentallgpacing of a quarter wavelength between the vertical dipole
Antenna characteristics such as eigenvalue and quality fand the parasitic elements, the possibility of generating circular
tor are verified using the cavity resonator model with thpolarization is examined. Then the computational results of
two-dimensional finite-element method. It is also shown théte axial ratio and the input impedance are compared with the
radiation pattern of the array antenna can be predicted ushegults of the numerical analysis using the moment method
the magnetic line current model neglecting mutual couplingand the experimental result. From the experimental results,

(62) Moment Method Analysis of Antennas Composed of the proposed antenna has a gain of 2 dBi and 3-dB bandwidth
Conducting Wires and Plates by H. Ochi*, E. Yamamoto*, with an axial ratio of about 8%.

Q. Chen**, and K. Sawaya** (*Central Research Laboratory, (66) Reflector Design and Radiation Characteristics of
Hitachi Ltd., Kokubunji-shi, 185 Japan ; **Dept. of Electricala Small Aperture Multibeam Antenna, by A. Kondo and
Communications, Faculty of Engineering, Tohoku Universit. Kagoshima (NTT Wireless Systems Laboratories, 1-2356
Sendai-shi, 980 Japan): (vol. J79-B-Il, no. 9, pp. 566-573)ake, Yokosuka-shi, 238-03 Japan): (vol. J79-B-Il, no. 11, pp.
Trans. IEICE,vol. E79-B, p. 1409, Sept. 1996. 901-908):Trans. IEICE,vol. E79-B, p. 1722, Nov. 1996.

In applying the moment method to the antennas havingThis paper describes a new reflector-synthesis technique of
conducting wire/surface junctions, the radial surface segmensmall aperture multifocal multibeam antenna. It was found
is necessary to expand the current on the junction. Howevirat N-element-parabola reflectors which have different center-
it is not able to analyze antennas whose dimension of thges are tangential at the single point. A reflector-synthesis
surface is smaller thaf.2), because the dimension of thetechnique is established, in which a small aperture multibeam
radial surface segment has to be chosen to be greater thatenna is synthesized by adding weighted element-parabolas.
0.2). In this paper, a method to overcome the above probldinwas clarified that this reflector-design is valid by designing
by introducing a joint patch segment is proposed. Numericahd manufacturing a three-focal antennas and confirming the
results for the input impedance of antennas are compared watfreement between theoretical and experimental values.
measured data confirming the validity of the proposed method(67) Design of a Dual Beam antenna Used for Base

(63) An Analysis of Linear Antenna System as Multi- Station of Cellular Mobile Radios, by Y. Ebine and M. Ito
Port Nonlinear Circuit, by S. Ichikawa and Y. Nakamura(NTT Mobile Communications Network Inc. 1-2356 Take,
(Division of Electrical Engineering, Graduate School of EnYokosuka-shi, 238-03 Japan): (vol. J79-B-ll, no. 11, pp.
gineering, Kyoto University, Kyoto-shi, 606-01 Japan): (vol909-916):Trans. IEICE,vol. E79-B, p. 1722, Nov. 1996.
J79-B-11, no. 9, pp. 600-607)rans. IEICE,vol. E79-B, p. In this paper, we design a dual beam antenna (DBA) used
1410, Sept. 1996. for the base station of land mobile radios. The DBAGOP

In this paper we present an analytical method to obtalieam width in the horizontal plane is composed of a main and
steady-state response of nonlinearly loaded linear antersud reflectors with two radiators connected by a hybrid circuit.
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The radiation patterns of the DBA are analyzed by momefégmtosecond laser pulses. It is found that the detective
methods using a wire grid model. It is clarified that the antensensitivity of the present integrated antenna structure is 2.5
parameters (width of the radiator, space to the radiator, spdicees larger than that of the conventional separate antenna
to the reflector and the radiator, and the parasitic elementjucture. The THz radiation spectra expected from the antenna
are optimized as for the beam width and the side lobe levgeometry has been obtained with simple optics.
respectively.
(68) A Study on Design of Cavity-Backed Slot Antennas IV. MICROWAVE/LIGHTWAVE PROPAGATION AND SCATTERING
Using the Finite-Difference Time-Domain Technique by (1) Radio Ground Wave Monitoring of lake Salinity, by
N. Ohno, K. Horiguti, M. Omiya, and K. Itoh (Faculty of R, M. Thomas (High Frequency Radar Division, Defence Sci-
Engineering, Hokkaido University, Sapporo-shi, 060 Japaihce and Technology Organization, PO Box 1500, Salisbury
(vol. J79-B-Il, no. 11, pp. 917-924)rans. IEICEvol. E79-B, SA 5108, Australia)JEEE vol. 16, pp. 147-153, June 1996.
p. 1723, Nov. 1996. This paper reports an extended series of trial measurements
A cavity-backed slot antenna is thought to be one of the masitthe salinity of Lake Alexandrina, at the mouth of the Murray
suitable elements for microwave power transmission. A desi@iver in South Australia, over an interval of almost two
technique is developed for the cavity-backed slot antengears, using the frequency-dependent ground wave loss tech-
with the finite-difference time-domain (FDTD) method. Theiique. Each measurement provided a single “average” value
technique is effective to characterize antenna performance sd¢Ralinity over the propagation path. Excellent agreement was
as the input impedance and the far-field pattern since it taksistained with conventional laboratory measurements on water
account the geometry of a feeder as well as the cavity. In ts@mples taken from an adjacent point of the lake at almost
paper we give a way to overcome difficulties when we use thige same time.
FDTD method to design the antenna. Moreover, we discusg2) A New Mathematical Method for the Exact Evalua-
how to determine parameters used in the FDTD analysis. tion of the Conditional Cochannel Interference Probability
(69) Sinuous Array Antenna Feeds with Randomized in Cellular Mobile Radio System, by G. K. Karagiannidis, C.
Coupling Intervals to Disperse Multi-Reflection Phase J. Georgopoulos, and S. A. Kotsopoulos (University of Patras,
by M. Miyazaki*, Y. Isota**, N. Takeuchi**, and O. Dept. of Electrical and Computer Engineering, Rion GR-261
Ishida* (*Electro-optics and Microwave Systems Laboratory,0 Patras GreeceJEEE vol. 16, pp. 185-192, June 1996.
Mitsubishi Electric Corporation, Kamakura-shi, 247 Japan In this paper, a new mathematical method is presented suit-
; *Communication Equipment works, Mitsubishi Electricable for the exact evaluation of the outage probability of this
Corporation, Amagasaki-shi, 661 Japan) (vol. J79-C-I, no. §pe of interference under specific considerations concerning
pp. 189-195)Trans. IEICE,vol. E79-C, p. 875, June 1996. the existing mobile’s propagation environment. Using this
A broadband sinuous array antenna feeds with randomize@totype method, a high level of probabilities accuracy is
coupling intervals is developed. A method to disperse tlubtained, especially in the worst cases where the received
multireflection between couplers, using the uniform randosignal is degraded due to the presence of radio-shadowing
number, is presented. It is shown theoretically and experimgshenomena.
tally that the best extent of interval shifts between couplers is &a3) A Review of EMI Problems in Switch-Mode Power
quarter-wavelength for the minimustband. And the VSWR Supply Design by M. K. W. Wu and C. K. Tse, MIEAust
less than 1.5 is obtained over the 25% frequency band. (Dept. of Electronic Engineering, Hong Kong Polytechnic
(70) Consideration on Gain of Leaky-Wave Antennas University, Hong Kong):JEEE vol. 16, pp. 193-204, June
by E. Akashi and T. Yoneyama (Research Institute of Ele¢996.
trical Communication, Tohoku University, Sendai-shi, 980-77 Switch-mode power supplies (SMPS’s) have rapidly gained
Japan) (vol. J79-C-I, no. 6, pp. 196-198)ans. IEICE,vol. popularity in recent years because of their high efficiency and
E79-C, p. 875, June 1996. relatively small size and weight. Although SMPS’s may not be
Gain of leaky-wave antennas are investigated in terms @pberated at a very high frequency, the associated square pulses
the leakage constant. As a result, leaky-wave antennas watie full of high-frequency components that may cause elec-
uniform illumination can be superior in gain to those witlromagnetic interference (EMI) to other electronic products.
exponential illumination provided that the leakage constamethods have been derived to reduce interference, such as
exceeds a certain critical value. snubbering, filtering, and spreading switching spectrum. This
(71) Emission and Detection of Terahertz Electromag- article gives a review on the various aspects of EMI problems
netic Wave by Integrated Photoconductive Dipole Anten- related to the design of SMPS’s and in particular discusses
nas by N. Sekine, F. Sogawa, K. Hirakawa, and Y. Arakawthe sources and victims of interference and some controlling
(Institute of Industrial Science, University of Tokyo, Ropponginethods.
7-22-1, Tokyo, 106 Japan) (vol. J79-C-I, no. 11, pp. 446-447):(4) A New propagation Model to Explain Trans-Horizon
Trans. IEICE,vol. E79-C, p. 1629, Nov. 1996. Communication, by A. K. Verma and K. K. Jha (Defense
We have grown a low-temperature GaAs on a senttlectronics Applications Laboratory, Raipur Road, Dehradn
insulating GaAs substrate and integrated photoconducti2é8 001, India)JIETE, vol. 42, pp. 41-46, Jan.—Feb. 1996.
dipole antennas on both sides of the wafer. The emissioriThe characteristic of troposphere play an important role
and detection properties of terahertz (THz) electromagnefar trans-horizon communication of radio signal. This paper
wave was characterized by the pump-probe method wiphoposes a propagation model to predict path loss, which is
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the sum of free-space loss, diffraction loss, reflection lossstablished via GTD consideration. The examples show the
and thermal lens loss. The role of thermal lenses under tleasibility of the present method.

desert and equatorial climates for the normal and worst monti(10) The Propagational Characteristics of Guided
conditions has been discussed. This model is useful duridaves in Inhomogeneous Bianisotropic Parallel-Plate
the design of VHF/UHF communication links for reliablewaveguides by W.-Y. Yin, W. Wan, and W.-B. Wang (Xi'an
operation in the different climatic conditions. Jiaotong University, Xi'an, P.R.C.AES vol. 24, pp. 29-33,

(5) Analytical Theory to Reflection of Electromagnetic June 1996.

Waves from Inverse Square Profile by T.-J. Cui and C.-H. By using the methods of eigenmode expansion and mode-
Liang ( Xidian University, Xi'an, P.R.C.)AES vol. 24, pp. matching, the field distribution and the dispersion equations
1-4, Mar. 1996. of hybrid modes in an inhomogeneous biaisotropic parallel-

The reflection of electromagnetic waves from inhomogglate waveguide are derived. The effects of the geometrical
neous medium with a special profile is investigated. The funand constitutive parameters of bianisotropic media on the
tion form of the spectral profile, an inverse square profile, tsansmission coefficients of lower-order propagating mode are
derived using a matrix analysis theory, and the reflection codfivestigated.
ficient in closed form is given by simple elementary functions. (11) UTD Solution for Electromagnetic Scattering by

(6) Numerical Calculation of Diffraction Coefficient for a Circular Cylinder with Impedance Boundary, by J.-M.
Conducting Edge Coated by Absorbing Material by D.-B. Xiao, X.-W. Wu, and C.-H. Ling (Xidian University, Xi'an,
Ge and Z.-W. Zhu, (Xidian University, Xi'an P.R.CAES P.R.C.):JCIC, vol. 17, pp. 108-113, Jan. 1996.
vol. 24, pp. 27-31, Mar. 1996. The electromagnetic scattering mechanism of a two-

A numerical method for determining diffraction coeffi-dimensional impedance cylinder is investigated and the
cient for edge of half-infinite metallic plate is described. Thequivalent formats between a perfectly conducting cylinder, a
(FDTD) method is used to compute the scattered field of aelectric coated cylinder and a impedance cylinder are given.
object possessing several scattering centers. The numerkaUTD solution is obtained for electromagnetic scattering
diffraction coefficient of the scattering center under invedy these circular cylinders, and several numerical examples
tigation is then isolated by solving simultaneous equatio@se presented.
established based on GTD consideration. (12) The Optimum Design of the Relation between the

(7) Study of the Backscattering Polarization Character- Sensitivity and the Resolution of Synthetic Aperture Ra-
istic of Finite Cone, by J.-X. Zhao, G.-X. Fu, and C.-L. Lin diometers by J. Lu, Z.-Y. Zhang, S.-J. Lin, and T.-X. Huang
(University of Electronic Science and Technology of ChingdHuazhong University of Science and Technology, Wuhan,
Chengdu, P.R.C.)AES vol. 24, pp. 68-70, Mar. 1996. P.R.C.):JCIC, vol. 17, pp. 131-136, Mar. 1996.

Based on the uniform geometrical theory of diffraction, the This paper gives the expressions for the sensitivity a syn-
equivalent current has been used to calculate the backscattetirggic aperture microwave radiometer, and presents an opti-
field for the finite cone, then the scattering matrix includinghum design method for the sensitivity and resolution. The
information of polarization has been obtained. The optimizedlation between the sensitivity and the resolution is also
state of scattering polarization is counted out through energnalyzed and designed with an example. Some important
scattering matrix. conclusions are established.

(8) Computation of Electromagnetic Scattering from (13) Scattering Analysis of Irregular Terrain by the
Transversally Anisotropic Cylinders Using FD-MEI, by Z.- Measured Equation of Invariance by J. Chen and W. Hong
N. Chen, W. Hong, and W.-X. Zhang (Southeast UniversitySoutheast University, Nanjing, P.R.CJCIC, vol. 17, pp.
Nanjing, P.R.C.)AES vol. 24, pp. 1-4, Sept. 1996. 124-129, July 1996.

The difference equation with nine-point mesh of electromag- Scattering by the inhomogeneous irregular terrain is an-
netic scattering from two-dimensional transversally anisotropidyzed by the MEI method. The surface of the terrain is
medium is derived. The measured equation of invariance ammhsidered as the impedance surface around which the dis-
the difference equation are used to analyze electromagnetietizations are made conformably. The truncation is much
scattering from transversally anisotropic medium cylindersore close to the surface. Thus the memory requirement
with arbitrary section, inhomogeneous, lossy, and general eléex-saved dramatically to enable the PC to deal with terrain
tromagnetic parameters. Some results obtained for canonichlelectrically large dimension practically. The dimension
anisotropic structures are given. involved is up to 180 wavelengths.

(9) Derivation of Numerical Diffraction Coefficient of (14) Computation and Analysis of RCS and Creeping
the Wedge Characterized by Fractal Surfacesby D.-B. Ge, Wave Modes for a Lossy Material Coated Cylindert by X.-
Z.-W. Zhu, Q.-Z. Zhou, and Y.-L. Zhou (Xidian University,L. Wang, Y.-C. Feng, L.-Y. Shen, and X.-M. Qing (University
Xi'an, P.R.C.):AES vol. 24, pp. 10-13, Sept. 1996. of Electronic Science and Technology of China, Chengdu,

The numerical method for derivation of diffraction coeffif.R.C.):JAS vol. 14, pp. 295-299, Sept. 1996.
cients of Wedge characterized by fractal surfaces is obtainedThe RCS of a lossy material coated conducting cylinder has
FDTD method is used to compute the scattered field of &een computed and analyzed, and a numerical method for com-
object possessing several scattering centers. The numermaing creeping wave propagation constants and amplitudes on
diffraction coefficient of the scattering center under inveshe surface of the cylinder is presented. On the surface of a
tigation is then obtained by solving simultaneous equationenducting cylinder, the defect of low precision for creeping
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wave propagation constants obtained by Keller's formulasOn the basis of the unrelated illumination method (UIM),
at low frequency is overcome by the method. Propagatitime paper derived a general formula that is suitable for solving
constants and amplitudes of creeping wave current modestbe electromagnetic inverse problem, for which the object to
the surface of a lossy material coated conducting cylinddre reconstructed may be expanded in various set of orthogonal
which are hardly obtained by GTD, have been resolved. bases. The uniqueness of the solution has been proved.

(15) Nonlinear Time-Domain Optimization of Two- (20) The Generalized Multipole Technique for Perfectly
Dimensional Lossless Dielectric Inhomogeneity Profile Conducting Cylinders with Sharp Edges by C.-H. Cheng
Reconstruction by W.-H. Yu, Z.-Q. Peng (Beijing University and K.-S. Chen (Zhejiang University, Hangzhou, P.R.CB):
of Technology, Beijing, P.R.C.), and L. Ren (Southeasbl. 18, pp. 322-326, May, 1996.

Jiaotong University Chengdu, P.R.CJAS vol. 14, pp. The principle of the generalized multipole technique (GMT)
141-148, Mar. 1996. is studied, and the cause is discovered that the technique can

The Born iterative method is used to solve the nonlineée applied to perfectly conducting scatterers with sharp edges.
inverse scattering problem for two-dimensional dielectric inFhen a new method, combining GMT with finite difference
homogeneity using time-domain data; three-order differentechnique, is proposed. Using the new method, the scattering
regularization is applied to improve the inversion process, affdm sharp edges can be analyzed effectively.

a general selecting regularization parameter is developed. (21) Numerical Simulation of Time-Domain EM Scat-

(16) The Calculation of the Scattering Field Produced by tering by Shallow Subsurface Objects by G.-Y. Fang,

a Crescentlike Conductor Under HF Approximation and Z.-Z. Zhang, and W.-B. Wang (China Research Institute of
the Contour Projection, by M.-Y. Zhang and K.-Y. Feng Radiowave Propagation, Xinjiang, P.R.CJE, vol. 18, pp.
(Institute of Electronics, Academia Sinica, Beijing, P.R.C.276-283, May 1996.

JE, vol. 18, pp. 620-626, Nov. 1996. The time-domain electromagnetic (EM) scattering by buried

The calculation of the scattered far-zone EM field prabjects in dispersive media are deduced, and the absorbing
duced by a crescentlike three-dimensional conductor underundary condition is given. The validity of FD-TD method
HF approximation is studied. The equivalent surface curreint lossy media is verified through comparing the FD-TD’s
distributions used in the calculation are obtained from thesult and other one. The propagation of transient pulses in
physical optics and Fock’s theory. To take account of ttdispersive media is studied in detail. The scattering pulses and
contribution of the edge, a line distribution of charge along it ihe wiggle traces for typical buried objects are given.
introduced. The calculated field data are applied to reconstrucf22) Radar Cross-Section of Simply Face-Shaped Tar-
the contour projections of the scatterer successfully. gets and Their Physical Similarity, by Z.-O. Shi and H.-W.

(17) Application of B-Spline in Reconstruction of 2-D Liu (University of Electronics Science and Technology of
Conductor Cross-Section by C.-Y. Yu, X.-L. Dong and W.- China, Chengdu, P.R.CJE, vol. 18, pp. 90-94, Jan. 1996.

B. Wang (Xi'an Jiaotong University, Xi'an P.R.C.JE, vol. A general representation for the radar cross section of simply
18, pp. 501-507, Sept. 1996. face-shaped scattered with variance in these parameters is
B-spline is applied to the reconstruction of 2-D conductayiven. With this representation, the radar cross section of
cross section via backscattered field in near region illuminatptbtotype of this scatterer can be evaluated by means of
by plane waves with different incident directions. The wholmodel-testings, even though the scaling relations between the

inverse problem may be viewed as a two-stage optimal prarototype and the models are not satisfied.

cedure, and the optimal algorithm based on gradient, such a@23) The Application of Nonorthogonal ED-TD Algo-
BFGS algorithm, is adopted as the gradient of the objectivithm in 2-D TM Scattering Problems of Conducting Cylin-
functions which may be derived by using Frechet differentiallers Coated With Absorbing Materials, by Y-S. Zhang,
The position and the radius of optimal circular cylinder ard. Fang, and W.-B. Wang (Xi'an Jiaotong University, Xi'an,
obtained, then with the above results as its initial values tReR.C.):JE, vol. 18, pp. 44-49, Jan. 1996.

shape of 2-D cylinder can be reconstructed. The foundational principle of the nonorthogonal FD-TD al-

(18) Study on Passive Microwave Remote Sensing ofgorithm is introduced, and its stability condition and dispersion
Sea-Surface Oil Pollution by Z.-D. Lei, L. Wang and S.- equation are derived. The numerical dispersion characteristics
R. Zhang (Huazhong University of Science and Technologgf this method are analyzed in detail. The scattering sur-
Wuhan, P.R.C.)JE, vol. 18, pp. 496-500, Sept. 1996. face currents of perfectly conducting cylinder are calculated

By using the model of ail-oil film-sea system, the influencdsy using this method when the incident wave is sinusoidal
of the oil thickness, operating frequency of the radiometer, apthne wave in TM case. The TM scattering problem of
the incidence angle of the beam on the effective emissivipplygon cylinder coated with absorbing material is studied
are calculated and analyzed. The optimal scheme for passivel the monostatic RCS of the target is obtained. The electric
microwave remote sensing of sea-surface oil pollution is alseattering distribution pattern of square cylinder coated with
proposed and used successfully for airborne microwave rematssorbing material is also obtained by using nonorthogonal
sensing experiments. FD-TD.

(19) A General Formula of Unrelated Illumination (24) Solution of Transient Scattering using Unified Near-
Method for the EM Inverse Scattering Problem, by W.-Y. Zone to Far-Zone Field Transformation, by J.-F. Ma and
Wang and S.-R. Zhang (Institute of Electronics, AcademB.-Q. Gao (Beijing Institute of Technology, Beijing, P.R.C.):
Sinica, Beijing, P.R.C.)JE, vol. 18, pp. 413-421, July, 1996.JM, vol. 12, pp. 247-252, Dec. 1996.
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A unified solution for both 2-D and 3-D scattering problem8V. Ra*** (*Dept. of Elec. Eng., Kyungpook Univ., Taegu,
are presented by using Lapace Transformation and convolutiborea; **KIST, Seoul, Korea; ***Dept. of Elec. Eng., KAIST,
technique, which makes 2-D problem a special case of 3Taejon, Korea)JKICS vol. 2, no. 1, pp. 214-223, Jan. 1996.
problems. It provides convenience for programming to ob- Noise effects on image profiles reconstructed by the spectral
tain time-domain scattered far-field. Compared with previouisverse scattering technique is studied based on moment
near-zone to far-zone transformation method, no additiomakthod with series-expanded basis function. It is found that
computation effort is needed in this method. the Fourier series expansion of the field distribution and the

(25) A Study on Electromagnetic Scattering from Two averaging of the reconstructed profile in each enlarged cell
Adjacent Objects, by S.-Q. Li, J. Fang, and W.-B. Wangprovide an effective tool for the reduction of noise effects.
(Xi'an Jiaotong University, Xi'an, P.R.C.)J3M, vol. 12, pp. (30) A Study on the Electromagnetic Field Distributions
163-168, Sept. 1996. in a W-TEM Cell Having Wire Array as an Inner Con-

The problem of electromagnetic scattering from two adiuctor, by M. H. Kim and J. G. Rhee (Dept. of Elec. Eng.,
jacent objects is considered. The integral expressions fdanyang Univ., Seoul, Korea)JKICS vol. 21, no. 6, pp.
scattered fields including the second-order scattering teridts76—1586, June 1996.
are given based on the reciprocity theorem. The closedWe analyze a Wire-TEM cell (W-TEM cell) which has
form solutions are derived for two adjacent cylinders and tle inner wire array rather than a metallic septum, and their
forward scattering characteristics are calculated. The resultge$ultant integral equations are numerically analyzed by mo-
second-order solutions agree well with the numerical resutteent method. It is also shown that the EM field distortions
based on the moment method. resulting from loading by the conducting objects under test

(26) Transient Scattering by Nth-order Dispersive Me- (loading effects) decrease considerably. This paper also deals
dia, by W.-J. Zhang, M.-Y, and C.-F. Xie (Shanghai Univerwith the investigations about relationship between the EM
sity, Shanghai, P.R.C.}M, vol. 12, pp. 9-14, Mar. 1996. field distributions and the number of wire composing the inner

The FDTD method modified by-transform for the study conductor. Finally, the experimental analysis is performed on
of transient scattering of the Nth-order dispersive media tise practical model which is built on the basis of the design
proposed. The reflection coefficient of also good agreemesriables.
has been seen th&'th-order dispersive media interface is (31) An Angular Spectral Inverse Scattering Technique
calculated and with the known analytical results. The transienith Series-Expanded Field in Dielectric Object by H. C.
scattering fields of theéVth-order diapersive cylinder coatedKim*, H. Son**, and H. C. Choi** (*Dept. of Elec. Naval
with conductor are calculated. Academy, Jinhae, Korea; **Dept. of Elec. Eng. Kyungpook

(27) Analysis of Electrically Large Conducting Cylinder Univ., Taegu, Korea)JKICS vol. 21, no. 5, pp. 1317-1324,
Coated with Inhomogeneous Anisotropic Mediaby J. Chen May 1996.
and W. Hong (Southeast University, Nanjing, P.R.QM; vol. The angular spectral inverse scattering using the pulse basis
12, pp. 1-8, Mar. 1996. function for the large scatterer has the ill-posedness due to the

Finite difference equation for curved meshes filled witinput data of higher spectra. To reduce the number of higher
anisotropic inhomogeneous media is derived. The MEI equspectra, enlarging the cell size and averaging over the cell
tion is applied to the truncation boundary, which makesith a suitable weighting function are found to play important
the truncation boundary very close to the scattering surfaceles for the reduction of ill-posedness of the angular spectral
thus reducing the memory requirements and saves CPU timeerse scattering problems.
compared with the MoM. The circumference of the cylinder (32) Experimental Analysis of Radio Propagation Delay
calculated on the PC accesses 120 wavelengths, whichClsaracteristics in Urban Microcells, by S. W. Park*, W. Y.
almost impossible to deal with by other methods. Kwak**, and J. W. Park*** (*Hansol Research Ins. of Tele.,

(28) Analysis of Microstrip Line on Anisotropic Sub- Korea; **Elec. Comm. Inst. of LG Elec., Korea; ***Dept. of
strate in the Spectral Domain by S. Y. Rhee*, Y. H. Lee**, Elec. Eng., Korea Univ., Seoul, Korea)KICS vol. 21, no.

S. G. Park*** and H. K. Park**** (*Dept of Elec. Comm., 9, pp. 2494-2504, Sept. 1996.

Yeosoo Susan Univ., Yeosoo, Korea; **Dept of Radio Sci. This paper describes the spread spectrum radio measurement
and Eng., Honam Univ., Kwangju, Korea; **Dept. of Info.system and the experimental analysis of 2-GHz radio wave
and Comm. Eng., Kongjoo Univ., Kongjoo, Korea; ****Dept. propagation characteristics in urban microcells. The typical
of Radio. Sci. and Eng., Yonsei Univ., Seoul, Kore#{ICS results obtained in Seoul are 300—-600 ns of mean excess delay
vol. 2, no. 1, pp. 206-213, Jan. 1996. and about 75 ns of averaged RMS delay spread for LOS area,

The spectral-domain has been applied to an analysis of @md 270-780 ns of mean excess delay and about 100 ns for N-
open microstrip line on a dielectrically biaxial anisotropic.OS area. With the transmitting antenna tilted, observed in the
substrate. Numerical results of propagation characteristics aseriments are increase in rms delay spread as expected, but
validated for special dielectrically weak anisotropic casescrease of the received power at N-LOS areas in particular.
(sapphire, Epsilon-10) and for dielectrically tight anisotropic (33) Off-Bragg Blazing of Strip Grating over a
case(LiNbOs3). Grounded Dielectric Slab by J. N. Lee*, U. H. Cho*,

(29) A Spectral Inverse Scattering Technique by Using L. H. Yun*, J. P. Hong**, J. T. Park***, Y. K. Cho*, and H.
the Moment Method with Series-Expanded Basis Func- Son* (*Dept. of Elec. Eng., Kyungpook Univ., Taegu, Korea;
tion: Noise Effect by H. C. Choi*, S. Y. Kim**, and J. **Dept. of Elec. Eng. Kyungpook Sanup Univ., Taegu, Korea;
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***Changshin College, Masan, Korea)lKITE, vol. 33-A, Eng., Kyushu Univ., Japan)IKITE, vol. 33-A, no. 12, pp.
no. 10, pp. 2032-2039, Oct. 1996. 2333-2340, Apr. 1996.

A numerical method for scattering from a periodic strip This paper is concerned with a finite-volume time-domain
grating over a grounded dielectric slab is considered f@FVTD) method for the analyzes of transmission efficiency of
TE and TM polarization cases from the viewpoint of botlelectromagnetic wave propagation in tunnels with bend and
reflection grating problem and leaky wave antenna problefold. The advantages of the present method are that the algo-
The relationship between complex propagation constant fraithm is very simple since the coordinate system is restricted
the viewpoint of leaky wave antenna problem and off-Bragonly to the cartesian. The arbitrary shaped boundaries can
and Bragg blazing phenomena from the viewpoint of reflectiaasily be dealt with since the fields at every center point of
grating problem is investigated. the cells are assigned in an average fashion.

(34) Study of Electromagnetic Wave Propagation Char-  (38) Attenuation Pattern of the Electromagnetic Fields
acteristics on Indoor Single Floor by W. H. Koh* and K. Scattered by Two Empty Circular Cylinders in a Dielectric
H. Baek** (*Dept. of Physics, Hanseo Univ., Seosan, Korededium, by T. K. Lee*, S. Y. Kim**, and J. W. Ra***
**Dept. of Elec. Eng. Hanseo Univ., Seosan, Kore¥ITE, (*Dept. of Avionics, Hankuk Aviation Univ., Goyang, Korea;
vol. 33-A, no. 9, pp. 1740-1751, Apr. 1996. ** Div., Electron. and inform. Thech., KIST, Seoul, Korea;

We present a two-dimensional propagation prediction modetDept. of Elec. Eng., KAIST, Taejon, Korea)JKITE, vol.
to analyze the characteristics of electromagnetic wave prof@3-A, no. 4, pp. 658-663, Apr. 1996.
gation. This model, based on a ray tracing technique, calcuThe attenuation pattern of the E-polarized electromagnetic
lates the path loss by tracing rays propagating by multipafirelds scattered by two empty circular cylinders in a dielectric
The rays are considered to reflect and transmit speculanhedium is analyzed to calculate the effects of the inhomogenu-
at wall boundaries and diffract at corners. This simulatioity in the background medium. In the amplitude pattern of the
results of office buildings show that this model is well apelectromagnetic field scattered by one cylinder, double dips
plicable to the complex and various environments in buildccur at the locations corresponding to its top and bottom
ings. boundaries. The distortion of the original double dip pattern

(35) A Simple Closed-Form Spatial Green’s Function for is calculated when other air cavity approaches or its size
the Electromagnetic Pulse Coupling Problem Through an increases.

Aperture into a Parallel-Plate Waveguide by Y. S. Lee?*, (39) An Analysis of Electromagnetic Wave Properties of

H. S. Kwon**, Y. K. Cho**, and H. Son** (*Dept. of Comm. the Leaky Coaxial Cable Using the Finite Difference Time
Kumoh Univ. of Tech., Gumi, Korea; ** Dept. of Elec. Eng.,.Domain Algorithm (FDTD), by Y. I. Hong*, D. I. Shon*,
Kyungpook Univ., Taegu, Korea)JKITE, vol. 33-A, no. 9, T. W. Kim** J. K. Kim**, and H. S. Nam*** (*Dept. of

pp. 1773-1781, Aug. 1996. Elec. Comm., Pusan Jr. College, Pusan, Korea; **Dept. of

Using an improved complex image method, simple closeBlectronic Eng., Chungang Univ., Seoul, Korea; ***Intstitute
form expressions of Green’s functions suitable for wide fréder Defence Information Systems, KoredKITE, vol. 33-A,
guency range are derived for obtaining the vector and scafer. 5, pp 822-829, May 1996.
potentials of a horizontal magnetic dipole in a parallel-plate The purpose of this paper is to analyze the field distribution
waveguide filled with a homogeneous dielectric. The spatiahd the current distribution of leaky coaxial cable with the
Green'’s functions are used in moment method to analyze firdte difference-time domain (FDTD) algorithm. To simulate
electromagnetic pulse coupling problem through an apertutee unbounded problem like a free space, the Mur’s absorbing
into a parallel-plate waveguide. condition is also used. After modeling the leaky coaxial cable

(36) An Electric Field Induced on the Same Plane by with the three dimensional grid structure, the transient response
a Point Dipole Source within a Conductor-Backed Lossy of the field distribution and the current distribution are depicted
Dielectric Slab above the Earth by D. K. Park* and J. W. in the time domain.

Ra** (*Dept. of Elec. Eng., Korea Maritime Univ., Pusan, (40) Beam Cone Analysis and Its Applications for the
Korea; **Dept. of Elec. Eng., KAIST, Teajon, Korea)KITE, Beams Obliquely Input to Dielectric Boundaries by B.
vol. 33-A, no. 12, pp. 2317-2323, Feb. 1996. Lee and S. W. Min (School of Electrical Engineering, Seoul

An electric field induced by a point dipole source within &ational University, Seoul, Korea}lKITE, vol. 33-A, no. 5,
conductor-backed lossy dielectric slab above the earth is cpp. 870-876, May 1996.
culated by a numerical method. The calculation is performedit is shown that a simple vector analysis method can provide
on the plane which is parallel to the conductor plane armam cone shapes for laser beams of nonparaxially input
containing the point dipole source. Computég, values of to dielectric boundaries. Acceptance cone shapes for angled-
two parallel planar dipole antennas and two collinear planandface fibers are calculated by the method. Beam cone shapes
diploe antennas are compared each other. inside InP substrate are also calculated by the method for the

(37) A Study on the Transmission Efficiency of Electro- coupling of an optical fiber and an InP-based photodiode using
magnetic Wave Propagation in Tunnels with Bend and a Si v-groove. The effectiveness and errors of the recently
Fold, by G. R. Kim*, K. K. Han**, T. Matsunaga**, K. suggested matrix method for inclined boundaries are also
Uchida**, and K. Yasumoto*** (*Dept. of Info. and Comm., studied.

Masan Jr. College, Masan, Korea; **Dept. of Info. and Com- (41) Calculation of Electromagnetic Field of a Compact
puter Eng., Fukuoka Inst. Tech., Japan; ***Dept. of infoRange Reflector by K. I. Kwon and D. H. Hong (Agency for
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Defense Development, Taejon, KoredKITE, vol. 33-A, no. exist, and their dependences on the source position and the
8, pp. 1523-1530, Oct. 1996. medium loss are analyzed.

We calculated the compact range field to manufacture a larg€46) E-polarized Diffraction Coefficients for a Perfectly
reflector. We also tried to make relation between surface er@onducting Wedge Based on Dual Integral Equations, I:
and degradation of quiet zone (QZ). Exact Solution, S. Y. Kim (Div. of Electronics and Informa-

QZ quality was measured for the reflector, and comparistion Tech., KIST, Seoul, KoreaJIKITE, vol. 33-A, no. 1, pp.
with calculation showed reasonably good agreement. After all—25, Jan. 1996.
this work, we measured gain and pattern of a phased arraygased on the formulation of dual integral equations, the
antenna by compact range and NF (near field) measuremeiffraction coefficients for E-polarized diffraction by a per-
system. These two results showed very good agreement. fectly conducting wedge are calculated exactly in the region

(42) Analysis for Transient Response of Electromagnetic outside the wedge. And the exact diffraction coefficients have
Pulse Penetrated Through a Slot Aperture in Conducting to become zero in the artificial wedge region, of which material
Screen by Y. S. Lee*, J. K. Kim**, C. T. Park***, Y. K. is substituted by the same material as that outside the wedge.
Cho**, and Y. Son** (*Dept. of Comm., Kumoh National (47) E-polarized Diffraction Coefficients for a Perfectly
Univ. of Tech., Kumi, Korea; **Dept. of Electronics, Kyung- Conducting Wedge Based on Dual Integral Equations, II:
pook National Univ., Taegu, Korea; ***Changshin CollegeCorrection to Physical Optics Solution by S. Y. Kim (Div.
Masan, Korea)JKITE, vol. 33-A. no. 8, pp. 1531-1540, Oct.of Electronics and Information Tech., KIST, Seoul, Korea):
1996. JKITE, vol. 33-A, no. 1, pp. 26-34, Jan. 1996.

An analysis method for obtaining transient response of A new method is suggested to analyze the E-polarized
electromagnetic pulse (EMP) penetration through a slot apédiffraction by a perfectly conducting wedge. Based on the
ture in the planar conducting screen is considered. From ttoemulation of dual integral equations, the physical optics
Fourier-inverse transform by the FFT algorithm of the transfeliffraction coefficients are expressed by sum of two cotangent
function, the transient response of the penetrated EMP is givimctions. An extended ray-tracing is performed for including

(43) Scattering and Radiation of Electromagnetic Fields those geometrical optics terms. The extended physical optics
by a Periodic Strip Grating on a Grounded Dielectric Slal,  solution becomes exact if applying the edge condition to its
by Y. K. Cho*, J. H. Ko**, L. H. Yun*, J. |. Lee*, and U. diffraction coefficients.

H. Cho* (*Dept. of Elec. Eng., Kyungpook National Univ., (48) Analysis on E-Polarized Scattering by a Resistive
Taegu, Korea; **Dept. of Payload System Section, Satellitrip Grating Using Fourier-Galerkin Moment Method , S.

Comm. Tech., ETRI, Taejon, Korea)KITE, vol. 33-A, no. 8, |. Yang* and U. J. Yoon** (*Dept. of Elec. Eng., Soongsil
pp. 1548-1564, Aug. 1996. Univ., Seoul, Korea; **Dept. of Elec. Comm., Kyungki Jr.

Scattering and radiation problems of electromagnetic wav€sllege, Korea)JKITE, vol. 33-A, no. 1, pp 35-40, Jan. 1996.
by periodic strips on a grounded dielectric slab in case of The E-polarized scattering problems by a resistive strip
oblique incidence and arbitrary polarization are analyzed lgyating with uniform resistivity are numerically analyzed by
the spectral domain method combined with the samplinging the Fourier-Galerkin moment method. The numerical
theorem. It is found that the numerical results exhibit a goagdsults of the geometrical optics reflection coefficient by the
convergence even for a small truncation number. method proposed in this paper are in excellent agreement with

(44) Prediction of Received Power and Delay Spread in those of the existing papers for the uniform resistivity.

Urban Cross-Roads for Microcell Design by B. H. Jung*, (49) Electromagnetic Coupling through a Slit in a
C. Y. Kim* and H. H. Kim** (*Dept. of Elec., Kyungpook Parallel-Plate Waveguide Covered by a Dielectric Slab
National Univ., Taegu, Korea; **Dept. of Wireless Commwith an Embedded Conducting Cylinder, by J. I. Lee and
Research Lab., Korea Telecom., Taejon, Kord®ITE, vol. Y. K. Cho (Dept. of Elec. Eng., Kyungpook National Univ.,
33-A, no. 11, pp. 2224-2233, Nov. 1996. Taegu, Korea)JKITE, vol. 33-A, no. 1, pp. 41-50, Jan. 1996.

In urban cross-roads with dense buildings, receiving powerElectromagnetic coupling through a slit in the upper plate
and delay spread were computed. We developed efficient codésa parallel-plate waveguide covered by a dielectric slab
by combining image method and algorithm for propagationith a conducting cylinder embedded in it is investigated.
paths. Receiving power and delay spread could be viewg&te reflected and transmitted power in the guide, the coupled
in three-dimensional picture by virtue of computing electripower through the slit, the radiation efficiency into the free
fields in arbitrary receiving point. space, the surface wave launching efficiency into the slab from

(45) Diffraction Pattern of Cylindrical Cavity for Line  the slit, and radiation patterns are computed.

Source Excitation in Lossy Medium by J. S. Kang* and J. (50) A New Absorbing Boundary Condition for the

W. Ra** (*Dept. of Elec. and Computer Eng., Univ. of lllinoisFDTD Simulation of Waveguides M. J. Park and S. Nam

at Urbana-Champaign, Illinois, U.S.A.; **Dept. of Electrical(School of Electrical Eng., Seoul National Univ., Seoul,
Eng., KAIST, Taejon, Korea): vol. 33-A, no. 1, pp. 12—-20Korea): JKICS vol. 21, no. 12, pp. 3227-3234, Dec. 1996.
Jan. 1996. This paper proposes a new absorbing boundary condition

Forward diffraction pattern of the total field by cylindrical(ABC) for the FDTD simulation of waveguide problems. The
cavity for line source excitation in lossy medium is analyzedBC derived from the expression has a convolution form
when the wavelength is comparable with the radius of tiwehose kernel (the discrete Green’s function) has a simple,
cavity. It is shown that double nulls and dips of the total fieldlosed form formula. Also, it is applicable to the wide variety
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of waveguide types with conducting boundaries and compleng of VLF/ELF Radio Waves, by M. Hirari and M.
cross-sectional shapes. Hayakawa (Dept. of Electronic Engineering Faculty of Electro-
(51) A Study on the Electromagnetic Wave Properties of Communications, The University of Electro-Communications,
the Leaky Coaxial Cable with the Finite Difference Time Chofu-shi, 182 Japan)irans. IEICE,vol. E79-B, pp. 63-69,
Domain (FDTD) Algorithm , by Y. I. Hong* and J. K. Kim** Jan. 1996.
(*Dept. of Electronic Comm., Pusan Jr. College, Pusan, Koreajn the light of simulation and application to real data, we
**Dept. of Electronic Eng., Chungang Univ., Seoul, Korea)propose a slight modification to the Bayesian information
JKICS vol. 21, no. 11, pp. 2954-2955, Nov. 1996. criterion to reconstruct the wave energy distribution at the
The electromagnetic field characteristics of leaky coaxianospheric base from the observation of radio wave elec-
cable are analyzed by using the finite difference-time domdaimmagnetic field on the ground. The achieved results in both
(FDTD) technique. To simulate the open boundary problethe inversion problem and the wave direction finding are very
like a free space, the Mur's Absorbing Boundary Conditiopromising and may support other works so far suggested the
(Mur-ABC) is also used. After modeling the leaky coaxialise of Bayesian methods in the inversion of ill-posed problems
cable with the three dimensional grid structure, the transieitbenefit from the valuable information brought by theriori
response of the field distribution and the current distributioknowledge.
the field pattern, the coupling effect are depicted in the time(56) SAR Distributions in a Human Model Exposed to
domain. Electromagnetic Near Field by a Short Electric Dipole
(52) Dispersion Characteristics of the Finite-Difference by S. Watanabe and M. Taki (Faculty of Engineering, Tokyo
Frequency-Domain (FDFD) Method with the Multi- Metropolitan University, Hachio-ji-shi, 192-03 Japaiiyans.
Resolution Technique by I. Hong*, D. Choi*, and H. Park** IEICE, vol. E79-B, pp. 77-84, Jan. 1996.
(*Dept. of Electronic Eng., Yonsei Univ., Seoul, Korea; The SAR distributions over a homogeneous human model
**Dept. of Radio & Science, Yonsei Univ., Seoul, Korea)exposed to a near field of a short electric dipole in the resonant
JKICS vol. 21, no. 10, pp. 2724-2730, Oct. 1996. frequency region were calculated with the spatial resolution
The dispersive characteristics of the Finite-Differencef 1 cm® which approximated 1g tissue by using the FDTD
Frequency-Domain method based on the Multi-Resolutionethod with the expansion technique. The maximum local
Technique (MR-FDFD) are numerically analyzed. The sup&AR per gram tissue over the whole body model was also
riority of the MR-FDFD method to the spatial discretizatiometermined, showing that the ratios of the maximum local SAR
is shown. to the whole-body averaged SAR for the near-field exposure
(53) 2-Dimensional Scattering by a Periodic Strip Grat- were at most several times as large as the corresponding ratio
ing on a Grounded Dielectric Slah by J. H. Ko**, W. S. for the far-field exposure, when the small source located farther
Baek***, L. H. Yun*, J. |. Lee*, U. H. Cho*, C. H. Lee*, than 20 cm from the surface of the human model.
J. P. Hong****, Y. K. Cho*, and H. Son* (*Dept. of Elec. (57) TM-Scattering from Notches in a Parallel-Plate
Eng., Kyungpook National Univ., Taegu, Korea; **Electronic®Waveguide by K. H. Park*, H. J. Eom*, and K. Uchida**
and Telecom. Research Inst., Taejon, Korea; ***Dept. of Ele¢*Dept. of Electrical Engineering, Korea Advanced Institute
Cont. Comm. Eng., Dongyang Univ., Korea; ****Dept. ofof Science and Technology, 373-1, Kusong Dong, Yusung
Elec., Kyungpook Sanup Univ., Taegu, KoredKICS vol. Gu, Taejon, Korea.; **Dept. of Communication and Computer
21, no. 10, pp. 2710-2723, Oct. 1996. Engineering, Fukuoka Institute of Technology, Fukuoka-shi,
A 2-dimensional scattering problem of electromagnetigl1-02 Japan)Trans. IEICE,vol. E79-B, pp. 202-204, Feb.
waves by a periodic strip grating on a grounded dielectri996.
slab is analyzed by the vector Floquet modal expansionThe problem of TM-mode scattering from the finite num-
method. The relationship between Bragg blazing phenoméber of rectangular notches in a parallel plate waveguide
and characteristic mode (current) on the strip is discussed.is considered. The Fourier-transform is employed to obtain
(54) A Method of Extending the Number of Ray Paths to simultaneous equations and the simultaneous equations are
Predict the Characteristics of LOS Propagation in an Ur- solved to obtain an analytic solution in rapidly convergent
ban Microcell, by C. Y. Kim*, B. H. Jung*, J. Y. Park*, and J. series. Numerical computations are performed to investigate
D. Mok** (*Dept. of Elec., Kyungpook National Univ., Taegu, the scattering behavior in terms of frequency and notch sizes.
Korea; **Electronics and Telecomm. Research Inst., Taejohhe presented theory is applicable to the analysis of scattering
Korea): JKITE, vol. 33-A, no. 2, pp. 167-174, Feb. 1996. from the E-plane stubs in the rectangular waveguide.
This paper presents the generalized method of the predictioff58) Characteristics of Indoor Radio Propagation in 2.5
of the LOS propagating characteristics in an urban microc&Hz Band by Movement of Men in Rooms by Y. Sakamoto,
by using the ray tracing technique. Whereas the received powerTamura, and Y. Hata (Dept. of Electrical and Electronic
is calculated by the finite number of paths, the rms deldngineering, Muroran Institute of Technology, Muroran-shi,
spread is computed by using the sufficient rays of convergen680 Japan): (vol. J79-B-Il, no. 2, pp. 110-11&)ans. IEICE,
Based on the method of extending the number of paths avml. E79-B, p. 209, Feb. 1996.
the canyon model the received power and rms delay sprea&Recently, there has been indoor radio communication sys-
are computed. tems such as radio LAN systems and personal communication
(55) A Bayesian Regularization Approach to IlI- services systems. To characterize indoor radio propagation is
Posed Problems with Application to the Direction Find- very important for successful design of these systems. How-
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ever, study of the characterization is not enough to implemesft Electrical and Electronic Engineering, Tokyo Institute of
these systems. The channel of the indoor environmentTischnology, Tokyo, 152 JapanJrans. IEICE,vol. E79-B,
nonstationary in time, even when the transmitter and receivagr. 1156-1164, Aug. 1996.
are fixed. We show the results of the measurement of thdn the design of a large slotted waveguide array, evaluation
temporal characteristic and discuss the statistics data. of mutual couplings between the slots is time consuming.
(59) Estimation of Target Location from a 50 GHz- This paper proposes an effective approximation analysis of the
Band Back-Scattered Wave by the Fractal-Based Analysjs external mutual couplings using periodic boundary condition.
by T. Watanabe (College of Industrial Technology, Niho®imple design procedure is verified for two-dimensional slot
University, Narashino-shi, 275 Japan): (vol. J79-B-Il, no. &rray.
pp. 127-134)Trans. IEICE,vol. E79-B, p. 209, Feb. 1996.  (63) A Neural Network for the DOA of VLF/ELF Radio
Estimation of target location from a 50 GHz-band backWaves by M. Hirari and M. Hayakawa (Dept. of Electronic
scattered wave can be carried out using fractal-based analySisgineering, The University of Electro-Communications,
Some experiments show good detection even in a we&kohu-shi, 182 Japan)Trans. IEICE, vol. E79-B, pp.
field back-scattered by a target such as a thin brass wig98-1605, Oct. 1996.
or a rectangular styrofoam post by examining the mappingsin the present communication we propose the application
of fractal dimension, linearity and standard deviation thaif unsupervised Artificial Neural Networks (ANN) to solve
represent the fractal features. As a result, it is confirmed thggneral ill-posed problems and particularly we apply them to
the fractal-based analysis is available for detecting targets etka estimation of the direction of arrival (DOA) of VLF/ELF
if received signal is blurred by a comparable amount of noisedio waves. We use the wave distribution method which
(60) TM-Wave Radiation from Finite Thick Slits in  consists in the reconstruction of the energy distribution of
Parallel Plate, by J. H. Lee*, H. J. Eom*, Y. K. Cho**, magnetospheric VLF/ELF waves at the ionospheric base from
and W. J. Chun*** (*Dept. of Electrical Engineering, Koreaobservations of the wave’s electromagnetic field on the ground.
Advanced Institute of Science and Technology, 373-1, Kusoiifpen, we have proven the applicability and also we indicate
Dong Yusung Gu, Taejon, Korea; ** Dept. of Electrical Engithe superiority of the ANN to the conventional methods to
neering, Kyungpook National University, Taegu 635, Koredgandle this kind of problems.
*»**Communication Satellite Research Office Korea Telecom, (64) FDTD Analysis of Electromagnetic Field in a TEM-
Seoul, Korea)Trans. IEICE,vol. E79-B, pp. 875-878, JuneCell, by K. Harima* and E. Yamashita** (*Communications
1996. Research Laboratory, Ministry of Posts and Telecommunica-
The problem of TM-wave scattering and radiation from #ons, Koganei-shi, 184 Japan; **The University of Electro-
finite number of thick slits in a parallel plate waveguide i€ommunications, Chohu-shi, 182 Japan): (vol. J79-B-II, no.
solved. The Fourier transform and the mode matching at®, pp. 705-708)Trans. IEICE,vol. E79-B, p. 1613, Oct.
used to obtain simultaneous equations for the field insid©96.
the slits. The simultaneous equations are solved to obtain &he Finite-Difference Time-Domain (FDTD) method is ap-
series solution which is amenable to numerical computatigolied to the analysis of electromagnetic fields in a TEM-cell
The numerical computations are performed to illustrate thehich is commonly used for radiated susceptibility testing of
behaviors of scattering, transmission, and reflection in terrakectromagnetic interference (EMI). The results of the FDTD
of incident angle, slit size and operating frequency. analysis have given the distribution of electric field in the
(61) Electromagnetic Wave Propagations in Two Di- measurement area inside the TEM-cell and also indicate the
mensional Tunnels with Fundamental Junctions by T. reflection points in the cell by the time-domain response of
Matsunaga*, K. Uchida*, and Ki-Chai Kim** (*Faculty of a pulse input.
Engineering, Fukuoka Institute of Technology, 3-30-1 Wa- (65) A Finite Element Method for Scalar Helmholtz
jirohigashi Higashi-ku, Fukuoka-shi, 811-02 Japan; **ColEquation with Field Singularities, by H. Igarashi and T.
lege of Engineering, Yeungnam University, 214-1, Dae-Donglonma (Division of Systems and Information Engineering,
Kyung San-shi, Kyung Pook, Korea): (vol. J79-B-Il, no. 7, ppraculty of Engineering Hokkaido University, Sapporo-shi, 060
399-406):Trans. IEICE,vol. E79-B, pp. 984-985, July 1996.Japan):Trans. IEICE,vol. E79-C, pp. 131-138, Jan. 1996.
Mobile stations are widely spreading in recent information This paper describes a finite element method to obtain an
societies. However, some difficulties occur when they are usacdcurate solution of the scalar Helmholtz equation with field
in an underground building. Electro-magnetic wave decagimgularities. The finite element method formulated in terms
more rapidly in a tunnel than in the free space. In this paper, Wé the regularized eigenfunction is expected to improve the
perform an experiment based on the microwave simulation aaccuracy and convergence of the numerical solutions. The
compare the experimental results with an approximate solutifinite element matrices for the present method can be easily
in order to investigate how electromagnetic waves propaga&ealuated since they do not involve any singular integrands.
in rectangular cross-type and multi-cross-type tunnels. Presbfdreover, the Dirichlet-type boundary conditions are explic-
results give some important knowledge for mobile communily imposed on the variables using a transform matrix while
cations in the complicated underground buildings. the Neumann-type boundary conditions are implicitly imposed
(62) Periodic Boundary Condition for Evaluation of Ex- in the functional.
ternal Mutual Couplings in a Slotted Waveguide Array, (66) Near Fields Radiated from a Long Slot on a Cir-
by K. Sakakibara, J. Hirokawa, M. Ando, and N. Goto (Deptular Conducting Cylinder, by M. Kodama and K. Taira
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(Faculty of Engineering, University of the Ryukyus, Okinawaef Engineering, Doshisha University, Kyoto-shi, 610 Japan)
ken, 903-01 Japan)rans. IEICE,vol. E79-C, pp. 249-251, (vol. J79-C-I, no. 3, pp. 81-90¥rans. IEICE,vol. E79-C, p.
Feb. 1996. 453, Mar. 1996.

New series expressing the radiation fields from both axialln this paper, it is proposed and demonstrated that the
and circumferential slots on a circular conducting cylinddsistable polarization switching could be realized in TM wave
are derived. These new series converge rapidly even for negected semiconductor lasers by utilizing the mode-hopping
fields. This letter includes useful figures showing charactesn the injection light wavelength. The semiconductor lasers
istics of near fields calculated numerically using the neare assumed as Fabry—Perot Laser amplifiers in this case.
series. Therefore, the laser output changes according to the change

(67) A Finite Element Beam Propagation Method for in injection light wavelength, Furthermore, it is clarified that
Strongly Guiding Optical Waveguides with Magnetooptic this switching has unprecedented unique properties.
Materials, by Y. Tsuji, M. Koshiba, and T. Tanabe (Division (71) Streamlines of Energy Flux Densities in Electro-
of Electronics and information Engineering, Hokkaido Univermagnetic Scattering of Perfectly Conducting Spherg by
sity, Sapporo-shi, 060 Japan) (vol. J79-C-I, no. 2, pp. 39-44: Tokumaru (Faculty of Science and Technology, Keio Uni-
Trans. IEICE,vol. E79-C, p. 252, Feb. 1996. versity, Yokohama-shi, 223 Japan) (vol. J79-C-1, no. 3, pp.

A unified finite element beam propagation method is d&1-92):Trans. IEICE,vol. E79-C, p. 453, Mar. 1996.
scribed for both TE and TM waves propagating in strongly Streamlines of the electromagnetic energy flux densities are
guiding and longitudinally varying optical waveguides witldependent of the polarization. In scattering of a perfectly
magnetooptic materials. In order to avoid nonphysical reflecenducting sphere streamlines of the Poynting flux and the
tions from the computational window edges, the transpasircularly polarized energy fluxes are drawn in the case of right
ent boundary condition is introduced for both polarizationtianded circularly polarized wave incidence. The calculated
The present algorithm is, to our knowledge, the first beastreamlines around the sphere are twisted by the existence of
propagation method for modeling nonreciprocal magnetooptite sphere.
components. (72) An Analysis of Wave Propagation in Branching

(68) Circularly Polarized Absolute Value Rays in Strat- Slab Waveguides with 2-V Power Refractive Indexby Y.
ified Absorbing Media, by S. Tokumaru (Faculty of ScienceKawaguchi, Y. Ichikawa, and E. Oka (School of Science and
and Technology, Keio University, Yokohama-shi, 223 Japaigchnology, Meiji University, Kawasaki-shi, 214 Japan) (vol.
(vol. J79-C-I, no. 3, pp. 63—70¥rans. IEICE,vol. E79-C, p. J79-C-l, no. 3, pp. 93-97)rans. IEICE,vol. E79-C, p. 454,
453, Mar. 1996. Mar. 1996.

Ray-tracting methods of newly proposed circularly polarized The propagation characteristics were theoretically analyzed
absolute value rays in nondispersive absorbing media are givera branching slab waveguide with a 2-V power refractive
in the case of stratified media traveled by two dimensionaidex with respect to the thickness. Next, as a nonuniform
plane waves. Namely, numerical tracing of 1) Loci of reavaveguide model the each power is assumed to vary slowly
wave normals; 2) projected rays newly proposed concerningth the distance. The effect of the nonuniform waveguide
normalized Poynting fluxes; 3) circularly polarized absoluten the wave propagation was investigated by means of the
value rays; 4) stream lines of original Poynting fluxes; and $D-BPM.
amplitudes of these rays and fluxes are shown theoretically(73) Boundary Integral Equations for Computer Aided
Furthermore, it is also shown that Fermat's principles afgesign of Near-Field Optics by M. Tanaka* and K. Tanaka**
able to be satisfied for the wave normals and the projectétFaculty of Administration and Informatics, Tohoku-Gakuen
rays under the newly defined anisotropic refractive indiceldamamatsu University, Hamamatsu-shi, 431-21 Japan; **Fac-
respectively. ulty of Engineering, Gifu University, Gifu-shi, 501-11 Japan)

(69) High Frequency Analysis of Radiation Field Excited (vol. J79-C-I, no. 4, pp. 101-108Jrans. IEICE,vol. E79-C,
by Incident Whispering-Gallery Mode over Concave-to- p. 597, Apr. 1996.

Convex Boundary, by K. Goto and T. Ishihara (National New forms of boundary integral equations for CAD of near-

Defense Academy, Yokosuka-shi, 239 Japan) (vol. J79-Cfigld optical circuits are presented. These integral equations
no. 3, pp. 71-80)Trans. IEICE,vol. E79-C, p. 453, Mar. can be solved numerically by boundary element method or
1996. moment method without using complicated mode-expansion

We examine the asymptotic representations of radiatibechniques of open waveguide structures. As an example,
fields over concave-to-convex boundary excited by the lowesitey are applied to the design of optical manupilator for a
order adiabatic whispering-gallery (WG) modes which argmall particle. Validity and correctness of the new method
incident on an inflection point from concave side. Numericalas demonstrated by showing numerical examples in detail.
comparisons with the reference solution reveal the validity (74) High-Frequency Diffraction by a Strip Located at
of the asymptotic representations. Radiation phenomena tre interface between Two Different Medig by S. Sapmaz*,
clarified from the numerical results and the geometrical pictuke Kobayashi*, A. Buyukaksoy**, and G. Uzgoren*** (*Fac-
obtained from the modal ray tracing. ulty of Science and Engineering, Chuo University, Tokyo, 112

(70) Bistable Polarization Switching in TM Wave In- Japan; **Faculty of Electrical and Electronics Engineering,
jected Semiconductor Lasers by Mode-Hopping by S. Technical University of Istanbul, 80626 Maslak, Istanbul,
Ohno, M. Ichii, M. Mamiya, T. Ohta, and T. Ichinose (FacultyTurkey; ***Faculty of Engineering, Istanbul University, 34850
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Avcllar, Istanbul, Turkey):Trans. IEICE, vol. E79-C, pp. Junctions, by K. Uchida*, T. Matsunaga*, Ki-Chai KIM**,
709-719, May 1996. and Kyung-Koo HAN* (*Faculty of Engineering, Fukuoka

The E-polarized plane wave diffraction by a perfectiyinstitute of Technology, 3-30-1 Wajirohigashi Higashi-
conducting strip located at the plane interface between twa, Fukuoka-shi, 811-02 Japan; **College of Engineering,
different media is analyzed by the Wiener-Hopf technique. It eungnam University, 214-1 DaeDong, Kyung San-shi,
shown that the high-frequency scattered far field comprises #igung Pook, Korea) (vol. J79-C-l, no. 7, pp. 210-216):
geometrical optics field, the singly, doubly and triply diffractedrans. IEICE,vol. E79-C, p. 1021, July 1996.
fields and the lateral waves. Numerical examples of the radaiThis paper is concerned with the finite volume time domain
cross section (RCS) and the lateral waves are presented, @AdTD) method for electromagnetic wave propagation in
the far field scattering characteristics are discussed in detatlnnels. This method is based on the volume integrations

(75) Some Problems Concerning the EH-Formulation of of the Maxwell’'s equations with respect to arbitrary shaped
Electromagnetism by T. Hosono (College of Science andsmall volume. For the Cartesian coordinate system the FVTD
Technology, Nihon University, Tokyo, 101 Japan) (vol. J7%ermulation is almost the same as that of FDTD. We consider
C-l, no. 5, pp. 129-137)Trans. IEICE,vol. E79-C, p. 720, the electromagnetic wave propagation in the tunnels with
May 1996. bends and junctions where the tunnel structures are restricted

This paper deals with these concepts critically on the basssthe two-dimensional case. Numerical results are compared
of EB-formulation, and showed that these concepts do nwith the experimental data based on the microwave simulation.
correspond to the physical reality but are mathematical con{79) Tracing of Poynting Flux in Stratified Absorbing
cepts to treat the electromagnetic phenomena simply. It aldedia-Geometrical Optics Fields by S. Tokumaru (Faculty
showed, with concrete examples, that the unlimited use @f Science and Technology, Keio University, Yokohama-shi,
these concepts may lead to ghost or contradictory solutio223 Japan) (vol. J79-C-I, no. 7, pp. 217-22ans. |IEICE,
Thus, the position of the EH formulation in the electromagnetiol. E79-C, p. 1021, July 1996.
theory and the limitation of its effectiveness and validity are A tracing method of Poynting flux of geometrical optics
dearified. field is proposed in stratified nondispersive absorbing media

(76) Analysis of Diffracted Waves from Isotropic Chiral by using circularly polarized absolute-value rays. Projected
Gratings, by K. Matsumoto*, K. Rokushima*, and J. Ya-stream lines of the poynting fluxes onto the wave normal
makita** (*Faculty of Engineering, Osaka Sangyo Universityplane satisfy Fermat's principle on an excitation condition
Daito-shi, 574 Japan; **Faculty of Information Engineeringpf equiamplitude and equi-phase planes of the incident wave
Okayama Prefectural University, Sojya-shi, 719-11 Japaapd furthermore, an isotropic reflection index dependent of
(vol. J79-C-I, no. 6, pp. 165-172Jrans. IEICE,vol. E79-C, polarization condition of the circularly polarized absolute-
p. 874, June 1996. value rays traveling through the medium.

A method of analyzing the diffracted waves by isotropic (80) An Analysis of Nonreciprocal Mode-Conversion
chiral gratings is presented for the general three-dimensioabperties of Magnetooptic Channel Waveguides Using
case. The analysis approach is rigorously formulated intlze Finite Element Method, by X.-P. Zhuang, M. Koshiba,
unified matrix form by extending the space-harmonic expaand Y. Tsuji (Faculty of Engineering, Hokkaido University,
sion method for dielectric gratings The numerical examplé&apporo-shi, 060 Japan) (vol. J79-C-1, no. 7, pp. 234-239):
indicate peculiar diffraction anomalies due to the chirality ofrans. IEICE,vol. E79-C, p. 1022, July 1996.
the material and couplings between the circularly polarizedA finite element method is described for the analysis of
waves at the Bragg condition. nonreciprocal mode conversion properties of magnetooptic

(77) Unified Solutions of the Scattering Coefficients of E- channel waveguides. The formulation is based on the scalar-
Plane Junctions in Rectangular Waveguidesby A. Widarta, wave approximation, and the spurious solutions which are
S. Kuwano, and K. Kokubun (College of Engineering, Nihomcluded in the vector finite element method do not appear.
University, Koriyama-shi, 963 Japan) (vol. J79-C-I, no. 6, p@\ simple iterative method is proposed for solving the coupled
181-188):Trans. IEICE,vol. E79-C, p. 874, June 1996. nonlinear eigenvalue equations derived from the scalar finite

Unified solutions of the scattering coefficients of the E-plarelement approach. Isolation characteristics of a magnetooptic
right-angle bend, the T-junction and the cross junction in reaib waveguide are investigated.
angular waveguides are presented. The solutions are obtaing@1) Vector Basis Functions in Mixed-Potential Integral
by the mode-matching method in which the electromagnetmjuation Method, by M. Matsuhara* and T. Angkaew**
fields in waveguides are matched with those in each juncti¢tiFaculty of Engineering, Okayama University of Science,
section formed by a sectoral or a circular region. Since ti@kayama-shi, 700 Japan; **Faculty of Engineering, Chula-
T-junction and the cross junction can be divided into two addngkorn University, Bangkok, Thailand) (vol. J79-C-I, no. 7,
four of the right-angle bends, respectively, the solutions of gdp. 256—260)Trans. IEICE,vol. E79-C, p. 1022, July 1996.
the junctions are expressed in same form based on the solutiohhe mixed-potential integral equation method (MPIE) is one
of the right-angle bend. By using the numerical results, tled the most practical and promising computer aided design
scattering properties of the dominant modes and higher oraeethod of microwave and millimeter-wave integrated circuits.
modes in the waveguide junctions are examined in detail. In this paper, a systematic making method of vector basis

(78) FVTD Analysis of Electromagnetic Wave Propa- functions which are used in MPIE is presented. As an example,
gation in Two Dimensional Tunnels with Fundamental a patch antenna is analyzed by the use of the method. The
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numerical result of the example demonstrates the validity andndition, adaptive reference index, and adaptive grid are
effectiveness of the vector basis functions proposed in tteffectively utilized. Numerical examples are shown for a tilted
paper. waveguide, an S-shaped waveguide bend and a tilted optical

(82) Graphical Solution of the Dielectric Constant Mea- directional coupler.
surement on the Standing Wave Methodby H. Yamanaka (86) FVTD Analysis of Metallic Grating, by T. Noda*,
(Faculty of Engineering, Utsunomiya University, Utsunomiya¥. Kanetani**, and K. Uchida* (Faculty of Engineering at
shi, 321 Japan) (vol. J79-C-l, no. 7, pp. 261-26Pjans. Fukuoka Institute of Technology, Fukuoka-shi, 811-02 Japan;
IEICE, vol. E79-C, p. 1023, July 1996. **dot aster co., Itd. Fukuoka-shi, 814 Japai)yans. |IEICE,

The report describes the theoretical consideration of thel. E79-C, pp. 1772-1775, Dec. 1996.
graphical analysis for obtaining the complex dielectric con- This paper is concerned with a point-oriented finite volume
stant of a sample by the standing wave method that ttime domain (FVTD) method in the Cartesian coordinate
variable short plunger is used behind the sample. The studysystem for analyzing electromagnetic wave scattering by ar-
performed at frequency 7 GHz. bitrary shaped metallic gratings. The perfectly matched layer

(83) Equivalence of Physical Optics and Aperture Field (PML) is used for the absorbing boundary conditions (ABC’s)
Integration Method in the Full Pattern Analysis of Reflec- in the directions corresponding to transmitted and reflected
tor Antennas, by M. Oodo and M. Ando (Faculty of Engi- wave regions. An FVTD version of the Floguet's theorem is
neering, Tokyo Institute of Technology, Tokyo, 152 Japanjtescribed to impose the periodic condition in the direction
Trans. IEICE,vol. E79-C, pp. 1152-1159 Aug. 1996. where conducting rods are located periodically.

In this paper, uniform equivalent edge currents of PO and(87) Polarization Structure of Geometrical Optics Field
AFIM are compared analytically and their equivalence in higim Absorbing Media, by S. Tokumaru (Faculty of Science and
frequency is discussed. It is asymptotically verified that theechnology, Keio University, Yokohama-shi, 223 Japan) (vol.
patterns by AFIM are almost identical to PO fields in the full79-C-I, no. 12, pp. 453—-460Jrans. IEICE,vol. E79-C, p.
360 angular region, provided that AFIM uses the equivaledf/76, Dec. 1996.
surface currents consisting of two components, that is, theAn E-plane dose not coincide with a H-plane in the geomet-
geometrical optics (GO) reflected fields from the reflector anittal optics field in absorbing media. In this paper this kind of
the incident fields from the feed source, the latter of whictomplex field is able to be represented geometrically by newly
are often neglected. Numerical comparison of PO and AFIMtroduced polarization structure in the normalized geometrical
confirms all these results; the equivalence holds not only feptics field. The polarization structure is composed of an EH-
large but also for a very small reflector of the order of onglanes frame and an E-plane elipse and an H-plane elipse. On
wavelength diameter. this frame the E-plane elipse and the H-plane elipse are defined

(84) Generalized Representation of a Coupled Mode and are oriented along the E-plane vector and the H-plane
Equation Using a Normalized Coordinate Systemby Y. Vvector, respectively.

Emori, T. Mizumoto, and Y. Naito (Dept. of Physical Elec-

tronics, Tokyo Institute of Technology, Tokyo, 152 Japan) (vol. V. MICROWAVE MEDICAL/BIOLOGICAL APPLICATIONS
J79-C-l, no. 9, pp. 355-362)frans. IEICE,vol. E79-C, p. (1) A Study on the Interaction between Transient Elec-
1289, Sept. 1996. tromagnetic Field and Biological Bodies by B.-Y. Wang,

The coupled mode theory in one of the way to descritk-B. Yang, R.-M. Xu, Q.-G. Guo, and F.-Q. Li (Sichuan
propagation characteristics of lightwave in a coupled wavemiversity, Chengdu, P.R.C.)IM, vol. 12, pp. 71-73, Mar.
guide system composed of several waveguides. In the ca996.
of analysis based on the coupled mode theory, the result offhe interaction between electromagnetic pulse (EMP) and
coupled mode equation which is differential equation showell bodies are studied. The preliminary conclusions are also
the propagation characteristics. Waveguide parameters anpre@sented.
wavelength are necessary to determine propagation constan{2) The Non-Heat Effect of Electromagnetic Waves on
and coupling coefficients which constitute a coupled-modghemical Reaction and its Application in the Mechanism
equation. In this paper, a coordinate system which contaiRgesearch of Athermal Biologic Effect of Electromagnetism
a device size, refractive indices, and wavelength is proposég, K.-M. Huang, Y.-Q. Liu, J.-X. Tang, J. Zhao, and B.-Y.
and the coupled-mode equation in the system is shown. Wang (Sichuan University, Chengdu, P.R.CIM, vol. 12,

(85) A Wide-Angle Beam Propagation Method Using a pp. 126-132, June 1996.

Finite Element Scheme by Y. Tsuji, M. Koshiba, and T. The nonheat effect of electromagnetic wave on chemical
Tanabe (Division of Electronics and information Engineeringeaction is demonstrated by an experiment. The result show
Hokkaido University, Sapporo-shi, 060 Japan) (vol. J79-Chat the electromagnetic wave can change the activation energy
no. 10, pp. 381-388)trans. IEICE,vol. E79-C, p. 1475, Oct. and pre- exponential factor of chemical reaction, so that can
1996. cause the variances of rate and equilibrium. The results may

A wide-angle finite element beam propagation method basaldo be used to demonstrate the mechanism of a thermal
on the Pad approximation is developed. Considerable inbiologic effect of electromagnetic.
provement in accuracy over the paraxial approximation is(3) A Study on Killing Germs in Traditional Chinese
achieved with virtually no additional computation. In theMedicines by Means of Microwaves by Z.-Y. Lu*, Z.-Q.
present algorithm, the quadratic element, transparent bounddiy*, and J.-G. Ma** (*Xidian University, Xi'an, P.R.C.;
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**Lanzhao University, Lanzhou, P.R.C.JIM, vol. 12, pp. (2) The Simple Calculation of the Wavelength of Gain-
155-158, June 1996. Peak in Compressively Strained Quantum Well Lasersby

The method and results of killing germs in traditional¥.-H. Peng, W.-Y. Chen, T.-M. Zhao, and S.-Y. Liu (Jilin
chinese medicinal pills by microwaves with proper powddniversity, Changchun, P.R.CAES vol. 24, pp. 18-21, May
and frequency are introduced. The results show that tHi996.
method is efficient and spends less time. Especially, the germ3By means of the effects of one dimension finite well, strain
funguses, and mould spore germs which can not be killathd band-filling, a simple and accurate method to calculate the
under conventional high temperature TZDwithin more than wavelength of gain peak in compressively strained quantum-
10 h, can be killed easily by microwaves in a few minutesvell lasers is provided. Two key factors which determine the
This method is simple and reliable, and remains the propertigsin peak is also discussed.
of medicines unchanged after treatment. (3) The Sensitivity Analysis of Receiver with an Optical

(4) Analysis of Modeling for the Mechanism of Millime- Preamplifier, by S.-Q. Min and D.-X. Huang (Huazhong
ter Wave Acupuncture Effects-Hypothesis of Exited-Cell- University of Science and Technology, Wuhan, P.R.BBS
Resonance-Diffuse-Chain (ECRDQC)by S.-Y. Dong and X. vol. 24, pp. 67-70, May 1996.

Lan (Xidian University, Xi'an, P.R.C.):JM, vol. 12, pp. The noise characteristics of semiconductor laser amplifier
191-196, Sept. 1996. are analyzed. The sensitivity formula of receiver with optical

The medical effects caused by the faint millimeter-wavgreamplifier is derived for the first time. The result show that
energy acted on acupuncture points are analyzed on the basihefinput coupling efficiency of optical preamplifier is the main
the electromagnetics, physiology and Chinese acupuncture tfagtor that affects the sensitivity of this sort of receiver besides
ory. The hypothesis of Exited-Cell-Resonance-Diffuse-Chaits inner gain, and the optimum judging level is higher than
(ECRDC) is presented as the model for millimeter-wavéhe original receiver’s.
acupuncture channel mechanism. This model can thus be usgd) High Reliability, High Power Light Emitting Diode
for millimeter-wave acupuncture medical applications. at 1.3 pm, by Z.-Y. Wu, C.-Y. Hu, Z.-L. Liu, R.-P. Li, and

(5) Application of Microwave in Immunohistochemistry, T. Wu (Wuhan Telecom Devices Co., Wuhan, P.R.GQIC,
by H. Chen and T.-R. Ji (University of Electronic Sciencgol. 17, pp. 121-125, Mar. 1996.
and Technology, Chengdu, P.R.CIM, vol. 12, pp. 228-233, 1.3 wavelength ridge waveguide light emitting diodes
Sept. 1996. (RWG LED'’s), which have separated absorbing area, are taken

The development and application of microwave technique carry out lifetest in different temperatures. Almost 248 500
in immunohistochemistry are reviewed. The tissue fixatiodevice hours are tested. 1.2 *@ of lifetime (MTTF) can
antigen retrieval and immunostaining under microwave ipe got under the condition of 28 ambient temperature and
radiation are introduced. The prospects of the advancemeBd-mA CW drive current; The degenerate activated energy
and application of microwave immunohistochemistry are al$e Ea= 0.48 eV; the light power of the RWG LED’s is more
given. than 30pW, maximum can be more than 50W, which are

(6) Analysis of Electro Encephalogram (EEG) for Esti- got from coupled standard single-mode fiber undeP@5and
mating Maximum Permissible Exposure (MPE) of Rabbit 100-mA DC drive current.
for Microwave Exposure, by J. T. Park* and M. Y. Lee**  (5) The Impact of Stimulated Raman Scattering in
(*Dept. of Elec. Eng., Yeungnam Jr. College, Taegu, Ko'WDM +EDFA” System, by Q.-S. Xiang, A.-S. Xu, D.-
rea; **Dept. of Elec. Eng., Yeungnam Univ., Taegu, KoreaM. Wu, and L.-Z. Xie (Peking University, Beijing, P.R.C.):
JKICS vol. 21, no. 4, pp. 1038-1047, Apr. 1996. JCIC, vol. 17, pp. 120-124, Nov. 1996.

Measured EEG from the nervous system of rabbit on aThis paper derives a general expression to calculated
plane wave irradiated is used in quantitative analysis for thige power penalty of Stimulated Raman Scattering (SRS)in
electrophysiogical effect of the biobody. The head of rabbi{yDM +EDFA” System, and analyzes some factors may
is modeled as three layers and the results of each SAfRuence the SRS. The conclusion is reached that the damage

distribution are illustrated. to the “WDM+EDFA” System caused by SRS depends greatly
on the disposal of the EDFA’s, and an easy way is proposed
VI. LASERS AND OTHER DEVICES to minify the damage. Finally, the expressions are given to

(1) Circuit Model for Multi-Longitudinal-mode Semi-  estimate the upper transmission distance and the number of
conductor Lasers by W.-Y. Chen and S.-Y. Liu (Jilin Uni- EDFA’s limited by SRS in “WDM+EDFA” System.
versity, Changchun, P.R.C.AES vol. 24, pp. 11-16, Feb. (6) Interaction Enhancement and Competition of Ra-
1996. man Processes in Optically Pumped NH3 Submillimeter

A simple circuit model for multi-longitudinal-mode lasersWave Laser, by X.-S. Zheng, X.-Z. Luo, C.-G. Lin, M. Liu,
is presented. This model is very suitable for the computeand Y.-K. Lin (Zhongshan University, Guangzhou, P.R.C.):
aided analysis of OEIC. It can be introduced into the existinfMW, vol. 15, pp. 38-42, Feb. 1996.
simulator and can be used to develop new simulator. By using/Vhen strongCO--9R (16) line pumpedVH3;, two Raman
this model, the DC, AC and transient characteristics of a TBifocesses interacted with each other and were enhanced.
LD are studied. The simulating results agree well with th&/henC0O--9R (30) line pumpedHs, competition among the
reports. The dependence of threshold and mode spectra onpftezesses took place, and some were enhanced while others
cavity length is also given. diminished.
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(7) Module of Infrared Optical Fiber and 1-3 um dispersion equations and the wave growth rates corresponding
HgCdTe Infrared Detector, by S.-Q. Zhou*, Q. Wang*, to the two conventional relativistic electron beams are derived.
C.-C. Shi**, R.-W. Xuan**, and J.-X. Fang** (*Shanghai The effects of the radii of the two electron beams on the
University, Shanghai, P.R.C.; **Shanghai Institute of Techniwave growth rates are calculated, and the discussions are
cal Physics, Chinese Academy of Sciences, Shanghai, P.R.@rgsented.

JIMW, vol. 15, pp. 60-64, Feb. 1996. (13) Growth and Characterization Study on AgGaSg

The novel assembly constructed by infrared optical fiber a@tystal for Nonlinear Infrared Applications , by S.-F. Zhu,
HgCdTe detector is reported. The device gives more free Bo-J. Zhao, J. Liu, Z.-H. Li, H.-G. Jiang, and W.-T. Li (Sichuan
the design and construction of optical systems and reduces ttheversity, Chengdu, P.R.C.JAS vol. 14, pp. 432-440, Dec.
disturbance of stray light effectively and improve signal-to1996.
noise ratio of the systems. A perfect, crack-free single crystal of AgGaSef 20 mm

(8) Design of the Binary Optical Beam Splitter by Q. in diameter and 55 mm in length is grown by a modified
Guo and R.-L. Wang (Shanghai Institute of Technical PhysidBridgman—Stockbarger technique in the two-zone vertical fur-
Chinese Academy of Sciences, Shanghai, P.RIIMW, vol. nace. A sample of size of 10 mm * 10 mm * 9 mm is
15, pp. 72-76, Feb. 1996. cut along the (101) cleavage plane. It is found by the IR

The basic design theories of several kinds of binary opticadicroscope that there are few inclusions and defects in the
beam splitters were described. Comparisons among themcigstal. The transmission is 62% and the absorption coefficient
algorithm, diffraction efficiency and reconstruction error wers 0.05cm~! at 10.6m, respectively. The thermal etch pits

made and some examples were given. and corrosion stripes are observed by the Scanning Electron
(9) Carrier Concentration Distribution and Perfor-  Microscope.
mance of Overlap Photoconductive Detectqgr by X.-N. (14) The Study of the Microwave Characteristics of the

Hu and J.-X. Fang (Shanghai Institute of Technical Physiddjgh Speed Semiconductor Laser Diodeby Z.-Y. Yu and
Chinese Academy of Sciences, Shanghai, P.RIMW, vol. W.-G. Lin (University of Electronic Science and Technology,
15, pp. 285-289, Aug. 1996. Chengdu, P.R.C.)JJE, vol. 18, pp. 391-396, July, 1996.
Carrier concentration distribution of overlap and nonoverlap By considering the characteristics and microwave packing
photoconductive detector was calculated and analyzed éffects of the device, a microwave equivalent circuit of semi-
solving the one-dimensional ambipolar transport equation. Thenductor quantum well laser and the numerical analogous
results show that the overlap structure offers a region storingethods for it are proposed. By developing a proper object
the minority carriers, which suppresses the sweepout afuhction and selecting a correct calculation method, the ele-
increases the average photo-induced carrier concentration, et parameters of the circuit are successfully simulated under
improving the responsivity. the measured microwavé;; parameters. By considering
(10) The Variation of the Central Wavelength of All the results and the measured ones, it shows that presented
Dielectric Hard Thin Narrow-Band Filters , by M.-L. Wang, equivalent circuit is correct.
Z.-X. Fang, and Y .-F. Li (Shanghai Institute of Optics and Fine (15) Study of Photocurrent Measurement and Optical
Mechanics, Chinese Academy of Sciences, Shanghai, P.R.@ljmination Effects on Schottky Barriers, by H.-C. Tsai and
JIMW, vol. 15, pp. 209-212, June 1996. C.-K. Liu (National Taiwan Institute of Technology, Taiwan,
The variation of the central wavelength of the all dielectri®.R.C.):JCIE, vol. 19, pp. 239—-245, Mar. 1996.
hard thin narrow-band filters was reported. The deposition anceffects of chopped illumination on the electrical noise of
variation of the central wavelength of the 0.763-nm narrovschottky diodes are studied theoretically and experimentally.
band filters for detecting oxygen spectrums were presentedt is shown that the noise spectra of a bare diode illuminated by
(11) Analysis of Green Light Chaos in Microchip Laser, a He-Ne laser show certain structures at specific frequencies. A
by D. Xiang and Y. Li (Shanghai University, Shanghaitheoretical model is presented for the observed noise spectra.
P.R.C.):JIMW, vol. 15, pp. 445-449, Dec. 1996. A periodic pulse Voltage due to light illumination. This method
The greenlight output chaos in NdVO, microchip laser can be used to find the equivalent photocurrent and quantum
were studied. The relationship between chaos characters effitiency of Schottky diodes.
structure parameters was obtained. The methods to eliminatél6) Theoretical Study on Incoherent Triangular Holog-
the fluctuations of chaotic amplitude and frequency weraphy without Bias and Conjugate Image by S. G. Kim*,
presented. E. S. Kim**, H. Lee*, and B. G. Lee* (*School of Electrical
(12) Study of Dielectric Cherenkov Master by J.-Q. Wu, Eng., Seoul National Univ., Seoul, Korea; **Dept. of Elec.
C.-D. Xiong, and S.-G. Liu (University of Electronic Scienc&eng., Kwangwoon Univ., Seoul, KoreaJKITE, vol. 33-A,
and Technology, Chengdu, P.R.CIAS vol. 14, pp. 345-352, no. 10, pp. 2086-2093, Oct. 1996.
Sept. 1996. The theoretical analysis and the computer simulation of
Making use of the self-consistent linear field theory, the new modified Cochran’s triangular interferometer as an
three-dimensional perturbation of electrons affected by tlircoherent holography, which can eliminate bias and conjugate
perturbed electromagnetic fields is generally discussed. Tineage problems of the conventional Cochran’s triangular
interaction of wave to the two conventional relativistic electroimterferometer, are presented. We demonstrated the validity of
beam in the dielectric cherenkov master, i.e., annular electribre suggested method by comparing the modified Cochran’s
beam and solid electron beam, are analyzed in detail. Thmngular interferometer with the conventional one.
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(17) Low-Coherence Non-Scanning Michelson Interfer- (22) Integrated Optical High-Voltage Sensor Based On
ometry Using Visible Broadband Light Source by M. a Polymeric Digital Optical Switch, by S. S. Lee*, S. W.

H. Song and B. G. Lee (School of Elec. Eng., Seoul Nahn*, S. Y. Shin*, and M. C. Oh** (*Dept. of Electrical Eng.,
tional Univ., Seoul, Korea)JKITE, vol. 33-A, no. 10, pp. KAIST, Taejon, Korea; **Electronics and Telecom. Research
2102-2109, Oct. 1996. Inst., Taejon, Korea)JKITE, vol. 33-A, no. 9, pp. 1862-1870,

A new pathlength deviation detection technique which Sept. 1996.
composed of Michelson interferometer is described and veri-An integrated optical high-voltage sensor is realized by
fied experimentally. The technique uses a sub-threshold biasaloricating a Y-branch digital optical switch in an electro-optic
visible laser diode of 2Q4n coherence length as a low-polymer. The measurement of ac high voltage is accomplished
coherent light source. by using the linear transfer characteristics of the switch at zero

(18) Grating Fabrication for DFB Laser Diode Using bias voltage.

Holographic Interferometer System by M. K. Kang* and (23) Parallel Optical Feature Extraction Using Rotation-

H. S. Oh** (*Dept. of Electronic Comm., Chungbuk Col-ally Multiplexed Holograms, by J. S. Jang and D. H. Shin
lege, Chungju, Korea; **Dept. of Elec. Eng., Konkuk Univ.(Dept. of Telematics Eng., Pukyong National Univ., Korea):
Seoul, Korea)JKITE, vol. 33-A, no. 6, pp. 1058-1063, JunelKITE, vol. 33-A, no. 9, pp. 1871-1877, Sept. 1996.

1996. We propose a novel peristrophic (rotational) multiplexing
Periodic gratings foil.55 — um Distributed FeedBack Lasermethod in hologram recording for parallel optical feature
Diode (DFB LD) have been fabricated by a holographiextraction, and report basic experimental results on this. The
interference exposure system using an etalon stabilized Ar iextracted features can be utilized for shift-invariant, rotation-

laser. We obtain a good development condition at developgavariant, and size-invariant pattern recognition.
concentration of 65%, and obtain etching rate of 1@0@11111 (24) A New Approach for Synthesizing Digital Hologram
at 20C by the mixed solution HBr:HNQH,O (1:1:10 in by Waveform Decomposition by H. G. Yang* and E. S.
volume ratio). Kim** (*Dept. of Radio Science and Eng., Kwangwoon Univ.,

(19) A Study on the Single Frequency Operation Yield of Seoul, Korea; **Dept. of Electronic Eng., Kwangwoon Univ.,
DFB Lasers Using a Transfer Matrix Method, by J. D. Lee Seoul, Korea):JKITE, vol. 33-A, no. 1, pp. 100-107, Jan.
and S. B. Kim (Div. of Electrical & Electronics Eng., Ajou 1996.

Univ., Seoul, Korea)JKITE, vol. 33-A, no. 6, pp. 1139-1146, This paper presents a new method for real-time synthesis
June 1996. of digital hologram for a two-dimensional object. It is shown

We have studied single-frequency vyield of 1% DFB that this method incorporates the spherical nature of a radiation
lasers with uniform sinusoidal grating using an effectivpattern via decomposing it into the sum of plane waves. Some
index transfer matrix method considering both threshold gatomparisons with existing methods are made and associated
difference and spatial hole-burning effect. Optimum gratingampling constraints are derived.
height and mirror reflectivities that maximize the single- (25) Optical Interconnection Using a Four Phase Grat-
frequency yield are found for a low-reflection (LR)/highing, by M. S. Kim (Dept. of Electronics Eng., College of Eng.,
reflection (HR) mirror structure and a LR/as-cleaved mirrd€unsan National Univ., Kunsan, Korea)KITE, vol. 33-A,
structure for an assumed basic waveguide structure. no. 1, pp. 88-93, Jan. 1996.

(20) Design Rules of Three-Waveguide Optical Switches  Properties of a binary phase grating and a four phase grating
by Y. J. Im and C. M. Kim (Dept. of Elec. Eng., Seoul Cityare analyzed for optical interconnection. The four-phase grat-
Univ., Seoul, Korea)JKITE, vol. 33-A, no. 6, pp. 1147-1155,ing is encoded for asymmetric optical interconnection with
June 1996. simulated annealing algorithm, and the encoded four-phase

Four types of three-waveguide optical switches are analyzgting showed excellent performance for asymmetric optical
by means of the coupled mode theory. Assuming that thrigerconnection.
proximate waveguides of an optical switch are identical and(26) Design & Implementation of Pixilated Phase Grat-
equally spaced, we examine the switching behavior for baitigs for Optical Image Generation by D. J. Lee*, N. Kim*,
cases where an incident beam is launched into 1) the oukerY. Lee**, and J. J. Eun*** (*Dept. of Computer & Comm.
waveguide and 2) the center waveguide. For each bealfmg., Chungbuk National Univ., Chungju, Korea; **Dept. of
launching case, switching voltage is applied so that thr&dectronic Eng., Sunchon Univ., Sunchon, Korea; ***Dept. of
waveguides’ refractive indices be detuned 1) symmetric akdectronic Eng., Changwon Univ., Changwon, KorelJITE,

2) anti-symmetric. vol. 33-A, no. 5, pp. 860-869, May 1996.

(21) Holographic Recording Properties of Photopolymer ~ We have compared and analyzed the characteristics of
Films, by J. S. Park*, D. H. Shin, J. S. Jang, and S. I. Jeomgultilevel phase gratings, laying stress on efficiency and
(Dept. of Telematics Eng., Pukyoung National Univ., Koreajesulted pattern. Experimental results obtained from fabricated
JKITE, vol. 33-A, no. 9, pp. 1853-1861, Sept. 1996. grating have been presented, and the real-time method using

The hologram recording properties of DuPont HRF 710-28 liquid-crystal specific intensities have been designed and
transmission-type photopolymer films were investigated. Tloptical images have been generated by them.
trend of diffraction efficiency increase in time was measured.(27) A New Optically Transparent Cell Generator for
Multiple images were recorded in the films and their recordingptical TDM Network , by K. H. Kim, Y. H. Won, and K.
properties were compared. U. Chu (Photonic Switching Section, Electronics and Telecom.
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Research Institute, Taejon, KoredKITE, vol. 33-A, no. 8, parameter is the absolute temperature of the active layer due
pp. 1518-1522, Aug. 1996. to thermal crosstalk. In order to reduce thermal crosstalk

The proposed cell generator performs NRZ-to-RZ convewe propose a heat-sink structure which can decrease the
sion and aggregates the RZ signals into a cell using the pa@mperature at the active layer by 40%.
of semiconductor optical amplifiers (SOA’s) and the cascaded(33) Wideband Modulation Analysis of a Packaged
optical fiber Mach-Zehnders (two stages). The high bandwid8emiconductor Laser in Consideration of the Bonding
nature of optical signal can be utilized without any degradatioiire Effect, by S. K. Yun*, Y. S. Han**, S. B. Kim*,
of the signal fidelity for the future telecommunication networkand H. Y. Lee* (*School of Electrical and Electronics

(28) Fabrication of a Fe:LiNbO3 Optical Switch Array  Eng., Ajou Univ., Suwon, Korea; **Div. of Elec., Kukje
Using the Photorefractive Effect by K. H. Kang, B. D. Kim, Corp., Korea):JKITE, vol. 33-A, no. 2, pp. 300-306, Feb.

T. H. Jung, T. H. Yoon, J. C. Kim, and G. J. Kim (Dept. 0fL1996.
Electronics Eng., Pusan National Univ., Pusan, Kor&g)TE, The inductances of bonding wires are calculated by the
vol. 33-A, no. 8, pp. 1643-1649, Aug. 1996. Method of Moments with incorporation of ohmic loss, and the

We report the fabrication of & x 5 Fe : LiINbO3 opti- wideband modulation characteristics are analyzed for different
cal switch array using the photorefractive effect. Since theire lengths and structures. We observed the modulation
diffraction efficiency and the decay time are larger for the bandwidth for 1-mm-length bonding wire is 7 GHz wider than
axis direction, the diffusion of electrons is the main factor fahat for 2-mm-length bonding wire.
the grating formation. The grating formation time is inversely (34) Optical Implementation of Two-Stage Free-Space
proportional to the power, and the self-enhancement effectlfigderconnection Network Using Hologram Arrays, C. H.
larger at a high power. Ji, J. S. Park, J. S. Jang, and S. |. Jeong (Dept. of Telematics

(29) A Study on the Characteristics of a Widely Tunable Eng., Pukyung Univ., Korea)JKITE, vol. 33-A, no. 7, pp.
Sampled Grating DBR Laser Diode Integrated with an 1451-1458, July 1996.

External Modulator, by B. S. Kim*, Y. C. Chung* and S. In order to increase the diffraction efficiency of the hologram
H. Kim** (*Dept. of Elec. Comm. Eng., The Institute of New elements in photographic plates, a bleaching technique was
Technology, Kwangwoon, Seoul, Korea; **Div. of Electronicaised, which converts the amplitude hologram to the phase
and Information, KIST, Seoul, Korea)JKITE, vol. 33-A, no. hologram. Using the bleached hologram arrays and an LCTV
8, pp. 1650-1661, Aug. 1996. spatial light modulator, a photonic switching system was

A SGDBR (sampled grating distributed bragg reflectogemonstrated.
laser diode integrated with an external modulator is studied(35) Effects of Structural Nonidealities on the Lasing
using the transfer matrix method and the scattering matri@haracteristics of M4 Phase-Shifted DFB Lasers by J.

It is shown that a SGDBR laser diode without an extern&. Cho and S. B. Kim (Division of Elec. and Elec. Eng.,
modulator has a wide tunability. Ajou Univ., Suwon, Korea):.JKITE, vol. 33-A, no. 7, pp.

(30) Optimum Design of 1.55m RWG Laser Diode 1443-1450, July 1996.

Using Equivalent Circuit Model, by Y. S. Han and S. B.  )/4 phase-shifted DFB lasers with nonideal grating structure
Kim. (Dept. of Electron. Eng., College of Eng., Ajou Univ.have been studied by using an effective-index transfer matrix
Seoul, Korea)JKITE, vol. 33-A, no. 1, pp. 81-87, Jan. 1996 method. Phase-shift error from the ideal shiftofcauses a

It is shown that the optimum active thickness with minimundecease in the threshold gain difference and lasing wavelength
driving current at a specified optical output is always thinnehift should be less than/4 when residual facet reflectivity is
than the thickness of lowest threshold current. 0.7%. Also, positional error of the phase-shift should be less

(31) Analysis of the Operating Characteristics of a Bire- than 9% of the cavity length in order for the threshold gain
fringent Optical Isolator, by S. Y. Cho, H. S. Kang, and K. difference to be decreased less than 10%.

S. Lee (Dept. of Elec. Eng., Sungkyunkwan Univ., Soowon, (36) Operation of Optical Information Retrieval System
Korea): JKICS vol. 21, no. 10, pp. 2731-2737, Dec. 1996. Using Spatial Light Modulator, by M. Hatori*, K. Shioya*,

The effect of the birefringence existing in the Faraday rotatér. Tsutida**, M. Mita***, M. Ohkawa*, and S. Sekine*
on the isolation and transmission properties of the isolator wg&aculty of Engineering, Niigata University, Niigata-shi, 950-
investigated. To maintain isolation of 50 dB, both the deviatio’l Japan; **Dept. of Electrical Engineering, Nagaoka College
of the transmission angle between input and output polarizéfs Technology, Nagaoka-shi, 940 Japan; ***Dept. of Infor-
and the deviation of the Faraday rotation angle are permittethtion Engineering, Niigata Polytechnic College, Shibata-shi,
to £0.18 for birefringenceless isolator and th0.0% for 957 Japan) (vol. J79-C-l, no. 1, pp. 10-18)ans. IEICE,
birefringent isolator. vol. E79-C, p. 139, Jan. 1996.

(32) Analysis of Thermal Characteristic Variations in An information retrieval system based on the Fourier optics
LD Arrays Packaged by Flip-Chip Solder-Bump Bonding is described. The system can pick out required data from a
Technique, by C. H. Seo*, J. M. Cheong*, and Y. K. Jhee**huge amount of information in parallel processing using a
(*Dept. of Elec. Eng., KAIST, Taejon, Korea; **Dept. of Elec.spatial light modulator (SLM). In the system, a hologram is
Eng., Ewha Womans Univ., Seoul, KoredKITE, vol. 33-A, used as a storage medium to densely store digital information.
no. 3, pp. 510-521, Mar. 1996. We considered the feasibility of the system operation and

In the LD array module packaged by the flip-chip bondindesigned an example that consists of optical elements presently
technique without TEC (thermo-electric cooler), the importamtvailable. The small-scale system in which nine pieces of
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information with eighteen bits each could be accessed wihsés paper, we have demonstrated a resonantly pumped Yb:
built and tested successfully. YAG microchip laser to overcome limited pump absorption.
(37) Equalization of the Coupling Loss of LD Array Single mode oscillation with output power of 30 mW at 13-
Modules for Optical FDM System, by S. Kaneko, A. Adachi, mW threshold and 14.8% slope efficiency was observed in a
and J. Yamashita (Mitsubishi Electric Corporation, Kamakurd0 at.% doped 8@:m-thick Yb: YAG microchip laser pumped
shi, 247 Japan) (vol. J79-C-l, no. 2, pp. 45-5/ans. IEICE, by a Ti: Al,O3 laser.
vol. E79-C, p. 252, Feb. 1996. (41) Michelson-Interferometer Type COs Laser for
A method for equalizing the coupling loss of LD arraySpecification to Lineshape Parameter Analysis by Y.
modules has been proposed. In this method, second Il&wmiama and H. Sato (Dept. of Electrical Engineering, National
position is adjusted to equalize the distance between the im&gfense Academy, Yokosuka-shi, 239 Japdmans. |IEICE
point and the fiber of each channel. This equalization can bel. E79-C, pp. 853-862, June 1996.
achieved by utilizing the dependence of the outgoing angleThe Michelson-interferometer (MI) optical resonator has
from the second lens on the object height. been applied, together with physical interests, to a low-
(38) Effect of Laser Phase-Induced Intensity Noise on pressure and slow-flow-type GOaser for specifying the
Multiplexed Fiber-Optic Sensor System Using Optical system to a probe laser source. The fundamental characteristics
Loop with Frequency Shifter, by Xiao-qun ZHOU, K. on line-selection, oscillation power and Transverse mode are
liyama, and K. Hayashi (Dept. of Electrical and Computealso investigated in comparison to tli#0. laser obtained
Engineering, Faculty of Engineering, Kanazawa Universityor various resonators such as an open-ended reflective-
Kanazawa-shi, 920 JapanJrans. IEICE, vol. E79-C, pp. multiple interferometer (RMI), an open-sided Ml, a Fox-Smith
437-443, Mar. 1996. interferometer, and so on. Consequently, it is confirmed that
We have proposed a multiplexed fiber-optic sensor systéhe MI-type laser proposed can be one of the promising
using an optical loop with a frequency shifter. The measurasgheme, without losing oscillation power much and Transverse
output power spectrum of the system has shown that throde quality as a probe laser toward lineshape (or laser)
multiplexed signals superimpose upon a noise pedestal whigdrameter analysis.
is like a series of hill peaks. In this paper, the output power (42) Characteristics in Neodymium-Doped Fiber Am-
spectrum is theoretically analyzed from the output intensipfifiers at 1. 06 um, by T. Miyazaki*, Y. Karasawa#f,
autocorrelation function. It displays that the noise pedesthd M. Yoshida** (*ATR Optical and Radio Communications
originates from the laser phase-induced intensity noise. = Research Laboratories, Kyoto-fu, 619-02 Japan; **Mitsubishi
(39) Properties of Phase Conjugate Reflectivity of Self- Cable Industries, Ltd., Hyogo-ken, 664 JapaRyesently, with
Pumped Four-Wave Mixing, by M. Dohata*, A. Okamoto*, KDD R&D Laboratories;tt Presently, with ATR Adaptive
K. Sato**, and K. Enbutsu* (*Faculty of Engineering,Communications Research LaboratorieBlans. IEICE,vol.
Hokkaido University, Sapporo-shi, 060 Japan; **Facult§e79-C, pp. 863—-869, June 1996.
of Engineering, Hokkai-Gakuen University, Sappro-shi, 064 We have investigated the gain and noise figure characteris-
Japan) (vol. J79-C-l, no. 4, pp. 109-118)ans. IEICE,vol. tics of a Nd-doped silica single-mode fiber amplifier (NDFA)
E79-C, p. 597, Apr. 1996. at 1.06 :m. The pump wavelength tolerance at around 0.81
Phase conjugate reflectivity of self-pumped four-wave mixsm, the gain bandwidth and the sufficient value of the Nd
ing (SPFWM) is analyzed. In SPFWM all of the interactingoncentration and length product for achieving maximum
beams are contained within a single photorefractive crysthall signal gain are clarified. A noise figure of almost 3
using a four-wave mixing configuration in which the samdB and small signal gain of more than 30 dB are attained
crystal produces self-pumped phase conjugation to generaye50-mW pump power. We also demonstrated high-power
the counter-propagating pump beam. Assuming the analysjgeration of the NDFA with four pump LD modules adopting
model using an external Cat mirror for SPFWM, quantitativa polarization-multiplexing technique. More than 100-mW
properties of the phase conjugate reflectivity versus couplisgnal output power is available for 1-mW signal input power
strength, incident beam ratio, and Cat mirror reflectivity ar@ 200-mW launched pump power.
calculated. (43) Polarization Dependence of Pure Bending Loss in
(40) Single Axial Mode Operation of Resonantly Slab Optical Waveguides by J. Yamauchi, O. Saito, M.
Pumped Yb:YAG Microchip Lasers, by T. Taira*, W. M. Sekiguchi, and H. Nakano (College of Engineering, Hosei
Tulloch**, R. L. Byer**, and T. Kobayashi* (*Faculty of University, Koganei-shi, 184 Japarjrans. IEICE,vol. E79-
Engineering, Fukui University, 9-1 Bunkyo 3-chome, Fukui€, pp. 870-873, June 1996.
shi, 910 Japan; **Gintzton Laboratory, Stanford University, The finite-difference beam-propagation method is applied to
Stanford, CA94305, USA) (vol. J79-C-I, no. 5, pp. 138-144}he analysis of a bent step-index slab optical waveguide. The
Trans. IEICE,vol. E79-C, p. 720, May 1996. results obtained in the rectangular coordinates with a modified
Trivalent ytterbium ion doped YAG is an attractive materiahdex profile are compared with those in the cylindrical
for a high-power and high-stability laser, because it hascaordinates with a real index profile. It is found that the
smaller quantum defect and a longer upper state life tina¢tenuation constant fol'My mode is larger than that for
than Nd: YAG. In the last few years, several reports havEE, mode. The polarization dependence of bending loss is
been devoted to the study of Yb: YAG lasers. However, regligible, provided the refractive index difference is less
single axial mode Yb: YAG laser has never been reported. timan 2%.
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(44) Lasing Characteristics of a Mode-Locked EDF lasers and electron absorption modulators and compares the
Laser Using an LD as an Optical Modulator, by J. Inoue and relative merits of these generation methods. The latter half
H. Kawaguchi (Faculty of Engineering, Yamagata Universitlsummarizes recent progress on soliton transmission including
Yonezawa-shi, 992 Japan) (vol. J79-C-I, no. 7, pp. 225-223pliton control and WDM transmission.

Trans. IEICE,vol. E79-C, p. 1021, July 1996. (48) Effects of a Nonuniform Beam Velocity in a
We studied the mode-locking of an Er-doped fiber (EDR}herenkov Laser, by T. Ueda and T. Shiozawa (Faculty
laser of which an InGaAsP laser diode (LD) was inserteaf Engineering, Osaka University, Suita-shi, 565 Japan) (vol.

in the cavity. Using an LD as a saturable absorber, self79-C-1, no. 8, pp. 278-286)rans. IEICE,vol. E79-C, p.
@-switching and self-mode-locking was obtained. Active1180, Aug. 1996.

mode-locking was obtained when the LD was operated as &ffects of a nonuniform beam velocity in a Cherenkov laser
modulator with optical gain. In proportion as the modulatioare investigated on the basis of the fluid model for the electron
frequency became higher, the pulse duration became shbgam. Due to a nonuniform drift velocity of the electron beam,
When harmonic number is 390, 120-ps optical pulses weleere appears a well-defined plane in the electron beam which
obtained. By short current pulse modulation, much shorteeparates it into two regions: one mainly contributes to the
pulses (30 ps) were obtained. Stable mode-locking was afpowth of the electromagnetic wave while the other does only
obtained when the polarization in EDF matched to the TElightly. Thus an optimum beam thickness for an efficient use
mode of the LD. of the electron beam in a Cherenkov laser is found, and it is

(45) The Light-Chopper for Infrared Detection Utilizing  approximately half of the reactive skin depth of the electron
Ferroelectric Crystal, by J. Kobayashi*, J. Kita*, and K. beam.

Yoshino** (*Central Research Laboratory, Shimadzu Cor- (49) Angular Dependence of Phase Conjugate Inten-
poration, Kyoto-shi, 604 Japan; **Faculty of Engineeringsity in Forward Four-Wave Mixing with Gaussian Beam
Osaka University, Suita-shi, 565 Japan) (vol. J79-C-l, n®umping, by K. Hagiwara,* A. Okamoto*, H. Kaneko*, K.
7, pp. 240-248)Trans. IEICE, vol. E79-C, p. 1022, July Koyanagi*, and K. Sato** (*Faculty of Engineering, Hokkaido
1996. University, Sapporo-shi, 060 Japan; **Faculty of Engineering,

The development of light chopper has been intended kokkai-Gakuen University, Sapporo-shi, 064 Japan) (vol. J79-
apply to IR detection utilizing the TSM effect of FLC withC-l, no. 8, pp. 295-302)Trans. IEICE, vol. E79-C, pp.
domain switching. Optimum condition have provided high180-1181, Aug. 1996.
response and high performance of IR modulation by asym-n this paper, we analyze the angular dependence of phase
metric rectangular voltage. In order to realize the origin afonjugate beam intensity in forward four-wave mixing with
the corresponding phenomena, the reversal current has b&amissian beam pumping. First, a phase conjugate diffracting
monitored and structures of scattering objects have befgld is derived assuming Gaussian beam pumping and suffi-
observed through high speed camera. And the dependeniemtly small conjugate beam intensity. Second, the intensity
of modulation intensity on applied voltage, incident angle atistribution of phase conjugate beam normalized by probe
environmental temperature has been measured in gasl0-intensity is calculated in consideration of the beam angles and
region. Also the specification of our IR-chopper fabricated ihie nonlinear medium thickness. The angular dependence of
presented. the beam intensity in case of optically thin nonlinear medium

(46) TV Wave Receiving System Using Optical Modula- is compared with one in the case of sufficiently thick nonlinear
tor, by K. Hayeiwa*, H. Naka*, Y. Toba**, Y. Tokano**, medium, and the difference between Gaussian beam pumping
and Y. Sato** (*Engineering Administration Dept., Japarand plane wave pumping in forward four-wave mixing is
Broadcasting Corporation, Tokyo, 150-01 Japan; **Tokin Coshown.
poration, Sendai-shi, 982 Japan) (vol. J79-C-I, no. 7, pp.(50) Fresnel-Type Variable Focus Electro-Optic Lens Us-
249-255):Trans. IEICE,vol. E79-C, p. 1022, July 1996. ing LINDbO 3 Crystal with Quadratic Curved Electrodes, by

This paper presents an RF signal transmission system Kar Koyanagi (Faculty of Engineering, Hokkaido University,
the TV relay station by using an optical modulator whiclsapporo-shi, 060 Japan) (vol. J79-C-I, no. 8, pp. 339-342):
can modulate its optical power by feeble RF signals from thgans. IEICE,vol. E79-C, p. 1182, Aug. 1996.
receiving antenna. CN ratio of 50 dB is obtained in the electric Fresnel-type electro-optic lenses using a LiNbE€rystal
field of 60 dB V/m by developing high sensitive reflectedwith simple quadratic curved electrodes are proposed. The
type optical modulator using the resonance circuit to amplifpcal length of the concave or convex lens can be varied by
RF voltage signals. This system has an excellent DG of 1.1&pplying electric fields perpendicular to the traveling direction
and DP of 1.6. of the incident light. The focal length for the ordinary ray

(47) Generation and Transmission of Optical Soliton is different from that for the extraordinary ray at the same
Pulses by M. Nakazawa, H. Kubota, and E. Yamada (NTBpplied electric fields.

Access Network Systems Laboratories, Ibaraki-ken, 319-11(51) Lasing Characteristics of Optical Fiber Brillouin
Japan) (vol. J79-C-l, no. 8, pp. 265-27Tyans. IEICE,vol. Ring Laser with Spatially Distributed Gain Coefficient,
E79-C, p. 1180, Aug. 1996. by Y. Tanaka and K. Hotate (RCAST, Research Center for

The first half of this paper describes methods of optic&ldvanced Science and Technology, The University of Tokyo,
soliton pulse generation using mode-locked semiconductfioskyo, 153 Japan)Trans. IEICE,vol. E79-C, pp. 1436-1441
lasers, mode-locked fiber lasers, gain-switched semicondudBmt. 1996.
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The thermal and/or the tensile strain distribution along thtee supplied rotation, and the Sagnac phase could be read out,
fiber make the Brillouin gain coefficient different in each pointvith optimum sensitivity, from the intervals between peaks.
of the fiber. As a basic study of the Brillouin fiber optic gyroTo demonstrate the time-domain measurement technique, the
its effect on lasing characteristics of a fiber Brillouin ringgyroscope signal was transferred to lower frequencies and the
laser is formulated in the general form by using the statisticsignal period was lengthened.
function and then calculation is done for typical values of (56) Fabrication of High Quality Fiber Bragg Grating
the parameters. By suppressing the polarization-fluctuaticand Its Wavelength Tuning, by T. Komukai, T. Yamamoto,
induced noise caused by the temperature, an example of Thdmai, and M. Nakazawa (NTT Access Network Systems
effect of the spatially distributed gain coefficient is experitaboratories, Ibaraki-ken, 319-11 Japan) (vol. J79-C-1, no. 11,
mentally demonstrated. pp. 413-419)Trans. IEICE,vol. E79-C, p. 1628, Nov. 1996.

(52) Generation of Ultra-Flat Optical Ring Beam and Its 3.10-eV Luminescence is generated by UV radiation and
Application to Laser Levels, by K. Iga*, Y. Kawaguchi**, guided in a germanium-doped silica fiber. In this paper we
and S. Katsura** (*Tokyo Institute of Technology, Yokohamapropose a new UV scantype fiber Bragg grating fabrication
shi, 226 Japan; **Kawaguchi Optical Industry, Corp.technique by monitoring the power of the luminescence. We
Yokohama-shi, 227 Japan) (vol. J79-C-I, no. 10, pp. 396—398)iccessfully fabricated chirp-free and high quality fiber Bragg
Trans. IEICE,vol. E79-C, p. 1475, Oct. 1996. gratings by using this approach. Also, applications for optical

In this paper, we propose a novel method to produce &hers are discussed. Tunable and low-loss optical filters were
ultra-flat optical beam by using a principle of zig-zag rayealized.
propagation in a stelp-index optical fiber. We present its basic(57) Proposal on a Temperature-Insensitive Wavelength
principle, design, manufacturing of necessary components, éeimiconductor Laser by K. Oe and H. Asai (*NTT Opto-
fabrication of a prototype laser-level system. This ring beagelectronics Laboratories, Atsugi-shi, 243-01 Japamrans.
optical system may provide a wide range of applications IEICE, vol. E79-C, pp. 1751-1759, Dec. 1996.
opto-electronics. The paper discusses the possibility of building semicon-

(53) Wavelength Trimming Technology for Distributed- ductor lasers whose wavelength stays nearly constant with
Feedback Lasersby T. K. Sudoh, Y. Nakano, and K. Tadaambient temperature variation. Several factors affecting the
(Faculty of Engineering, University of Tokyo, Tokyo, 113asing wavelength change with temperature variation in both
Japan) (vol. J79-C-I, no. 10, pp. 400-40T)ans. IEICE,vol. distributed feedback lasers and Fabry—Perot lasers are ad-
E79-C, p. 1475, Oct. 1996. dressed and the optimum design of bandgap temperature

In order to secure lasing-wavelength reproducibility idependence for the active layer material is discussed. It
distributed-feedback lasers, we propose a novel concepti®fpointed out that the most important challenge we face
“wavelength trimming.” This is a post-fabrication wavelengthin building temperature-insensitive wavelength lasers is the
error correction technology where no external tuning idevelopment of a temperature-insensitive bandgap material for
necessary. We demonstrate 0.1 nm adjustment in a 1.H% active layer.

p#m DFB laser by making use of photo-induced refractive (58) Experimental Evidence of Mode Competition Phe-
index change. nomena on the Feedback Induced Noise in Semiconductor

(54) New-Type Polarization Controller with Smectic A Lasers by M. Yamada, A. Kanamori, and S. Takayama
Liquid Crystals, by Y. Kometani*, M. Shibata*, H. Okada*, (Faculty of Engineering, Kanagawa University, 2-40-20, Ko-
H. Onnagawa*, and Y. Kidoh** (*Faculty of Engineering,datsuno, Kanazawa-shi, 920 JapgPresently, Tokyo Institute
Toyama University, Toyama-shi, 930 Japan; ** Dept. of Elemf Technology): Trans. IEICE,vol. E79-C, pp. 1766-1768,
tronic Engineering, Toyama National College of Technologfec. 1996.

Toyama-shi, 939 Japan) (vol. J79-C-l, no. 10, pp. 402-405):Mechanism of the noise generation caused by the optical
Trans. IEICE,vol. E79-C, p. 1476, Oct. 1996. feedback in semiconductor laser was experimentally deter-

Four-electrodes-type polarization controller with smectic Ained. Two types of the mode competition phenomena were
liquid crystal has been fabricated and polarization charactert®nfirmed to be the generating mechanisms. Applicability of
tics has been investigated. In this device structure, a directite self-sustained pulsation to be a noise reduction method
of electric field can be changed freely and the two functiongas also discussed.
of the optical rotation and phase modulation are integrated. (59) Water Vapor Density Measurement in Halogen

(55) Time-Domain Sagnac Phase Reading in Open-LoopLamps Using Near-Infrared Semiconductor Laser Spec-
Fiber Optic Gyroscopes by S. Oho*, H. Sonobe* and trometry I—Working Curve Measurement, by T. Suzuki
H. Kajioka** (*Hitachi Research Laboratory, Hitachi, Ltd.,(Sendai National College of Technology, Sendai-shi, 989-
Hitachi-shi, 319-12 Japan; **Hitachi Cable, Ltd., Hitachi-shi31 Japan):Trans. IEICE,vol. E79-C, pp. 1769-1771, Dec.
319-14 Japan)irans. IEICE vol. E79-C, pp. 1596-1601 Nov. 1996.

1996. Preliminary experiments on nondestructive quantitative

Time-domain characteristics of the signal of an open-lo@nalysis of water vapor density in halogen lamps have been
fiber optic gyroscope were analyzed. The waveform momemarried out. A working curve showing a relation between
of the gyroscope signal were dependent upon the rotati@bsorbance and water vapor density was successfully obtained
induced Sagnac phase, just as the signal frequency spebirausing frequency-stabilized InGaAsP/InP semiconductor
are. The peak positions of the time signal also varied withser spectrometric system.
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(60) Fabrication of Optical Polarizer with Large Aper- Sci. and Tech., Pohang, KoredKITE, vol. 33-A, no. 9, pp.

ture Made of Diluted Metal-Implanted Anodized Alumina 1847-1852, Sept. 1996.
Film, by D. Tobise and M. Miyagi (Faculty of Engineering, The measured electrostriction coefficient of the electrostric-
Tohoku University, Sendai-shi, 980-77 Japan) (vol. J79-Ctiye transducer was 5.4107'¢ (m/V)? at 5.8 kHz. The
no. 12, pp. 468-472)Trans. IEICE,vol. E79-C, p. 1776, Dec. electric field sensor showed a good linearity over the dy-
1996. namic range 30 dB and a minimum detectable field-©f22

A new method has been proposed for reducting inserti¢/m)/+/Hz.
loss of optical polarizer made of metal-implanted anodized(4) Repeaterless Transmission of the MQW LD Directly
alumina film. The method is based on dilution of implanteModulated 10 Gbit/s Optical Signal over 300 km of
metal in the film by use of selective bromination. AttenuatioDispersion-Shifted Fiber, by J. H. Han and M. S. Park
of the optical polarizer using this film has been theoreticalOptical Transmission Section, ETRI, Taejon, KoreXiTE,
estimated and optical polarizer with large aperture has beasl. 33-A, no. 9, pp. 1878-1886, Sept. 1996.
fabricated with an extinction ratio 035 dB and an insertion  An optical transmitter was designed and implemented using
loss of 0.57 dB at the wavelength of 1.58n. a commercially available MQW LD module. We applied 10-

(61) A Method for Reduction in Internal Reflection Gbit/s pseudo-random bit sequer@®@ — 1 nonreturn-to-zero
of Monolithically Integrated Optical Devices with Butt- signal to the transmitter. The laser center wavelength of 1547
Jointed Optical Waveguides by T. Kurosaki, Y. Tohmori, nm and side-mode-suppression-ratio of 38 dB were obtained.
O. Mitomi, K. Kasaya, Y. Sakai, H. Okamoto, M. Okamoto, (5) Analysis of Planar Optical Waveguides Using Inci-

Y. Suzaki, M. Wada, and N. Uchida (NTT Opto-electronicglent Angle of Complex Number, by Y. J. Im and C. M. Kim
Laboratories, Atsugi-shi, 243-01 Japan) (vol. J79-C-1, no. 1@ept. of Elec. Eng., Seoul City Univ., Seoul, KoredKITE,
pp. 482-483)Trans. IEICE,vol. E79-C, p. 1777, Dec. 1996. vol. 33-A, no. 5, pp. 877-882, May 1996.

An effective method for reducing the internal reflection We propose the concept of incident angle of complex
in monolithically integrated optical devices with butt-jointechumber and analyze planar optical waveguides by applying
optical waveguides is shown. Internal reflection of less thahe concept. It is shown that, when optical waveguides are
—47 dB and stable behavior in the spectrum characteristics arealyzed by use of the transfer matrix method, the proposed
experimentally confirmed using a waveguide integrated lasssncept enables us to find solutions faster and more accurately

diode with 45 tilted butt-joint structure. than Ghatak’'s method which introduces the leaky structure.
(6) A Study on Design Method of Waveguide Grating
VII. OPTICAL FIBERSWAVEGUIDES Router Composed of Star Couplers by S. Moon and Y.

(1) Investigation of Si Based GaAs/GaAlAs Planar Op- Chung (Dept. of Electronic Comm. Eng. Institute of New
tical Waveguidg by C.-Z. Zhao*, Z.-Y. Zhu*, Y.-J. Li*, Tech., Kwangwoon Univ., Seoul, Korea)KITE, vol. 21, no.
E.-K. Liu**, G.-Z. Li**, and X.-D. Liu** (*Xidian University, 9, pp. 2526-2527, Sept. 1996.

Xi'an, P.R.C.; **Xi'an Jiaotong University, Xi'an, P.R.C.): The efficient algorithm for design of waveguide grating
JIMW, vol. 15, pp. 221-223, June 1996. router (WGR) composed of star couplers is proposed. It is

The structure characteristics of MOCVDwell demonstrated that a star coupler design can be easily
GaAs/GaAlAs/GaAs/Si  were analyzed. Some planadjusted to the optimum state using the proposed design
optical waveguides samples were fabricated with the structunethod, which analyzes relations between various parameters.
of GaAs/GaAlAs/GaAs grown on Si substrates by MOCVDThe BPM (Beam Propagation Method) simulation results show
The single-mode propagation losses of the planar opti¢hht the channel spacing of the WGR agrees very well with
waveguides were measured and they are less than 0.65 dBfben design, the excess loss is smaller than 2.5 dB, and the
at the wavelenth of 1.3im. crosstalk is less thar-21 dB.

(2) Development of SiGe/Si Directional Coupleby Y. (7) A Study on the Fabrication of Optical Waveguides
Gao*, G.-Z. Li*, E.-K. Liu*, C.-Z. Zhao*, X.-D. Liu*, X.-J. Ultilizing Strain-Optic Effect and Electrooptic Modulators
Zhang**, X.-K. Lu**, and X. Wang** (*Xi'an Jiaotong Uni- in LiNbO 3, by S. B. Park and H. S. Jung (Dept. of Electronic
versity, Xi'an, P.R.C.; **Fudan University, Shanghai, P.R.C.Jand Computer Eng., Hongik Univ., Seoul, Kore3ITE, vol.
JIMW, vol. 15, pp. 33-37, Feb. 1996. 33-A, no. 8, pp. 1662-1667, Aug. 1996.

Based on the analysis of structural parameters of SiGe/SChannel waveguides have been fabricated in X-cut LifNbO
directional couple by using SiGe ridge waveguides singlbaving strain-optic effect by the strain resulting from deposit-
mode conditions and the effective index methods, the SiGeig§ ~3 um SiO, film at 300°C on it. The electrodes along
(z = 0.05) directional couple was fabricated by MBE method¢hannel waveguide were formed by depositing aluminum
and by using KOH anisotropic etching. The average coupliig produce the electrooptic amplitude modulators. A strain
efficiency is 98.1% at\ = 1.3 um. The average crosstalk iscontour and strain value below the surfacelaNbO3; were
below —18.6 dB. simulated by the finite-element method.

(3) An Interferometric Optical Fiber Electric Field Sen- (8) A Study on the Fabrication of Y-branch for Opti-
sor with a Fiber-Optic Electrostrictive Transducer, by W. cal Power Distribution and its Coupling Properties with
S. Kang*, H. S. Kang*, R. S. Jeong*, K. S. Lee*, and H. MOptical Fiber, by S. D. Kim*, S. B. Park**, J. H. Yun***,
Jang** (*Dept. of Elec. Eng., Sungkyunkwan Univ., SuwonJ. G. Lee*** and J. B. Kim*** (*Dept. of Electrics, Dong-
Korea; **Dept. of Materials Sci. and Eng., Pohang Univ. oA College, Pusan, Korea; **Dept. of Information & Comm.
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Eng., Dongshin Univ., Naju, Korea; ***Dept. of Electronicand experimentally, and the cable is manufactured based on
Eng., Chosun Univ., Kwangju, Korea)KITE, vol. 33-A, no. the results.
12, 99, pp. 3277-3285, Dec. 1996. (13) Jitter-Stability in Paired Soliton Transmission Sys-

We designed an optical power distribution device for appliem, by A. Sakai and Y. Fujii (Institute of Industrial Science,
cation to an optical switching and an optical subscriber loofphe University of Tokyo, Tokyo, 106 Japan) (vol. J79-C-I, no.
Based on the measured index of fabricated thin film, rib-tyde pp. 19-24)Trans. IEICE,vol. E79-C, p. 139, Jan. 1996.
waveguide was transformed to two-dimension by the effectiveThe concept of the diversity transmission is applied to the
index method. Numerical loss in branching area was calculatiéger-optic transmission system. This system utilizes a pair of
to be 0.1581 dB and equal to the total loss of the Y-branchnonlinear fiber lines with couplers and fiber-optic amplifiers.

(9) Compressing of Optical Pulse and Generation of This system can be resistant to the Gordon—Haus jitter of the
Fundamental Soliton by Using Fibers Which Have Differ- soliton pulse caused by the ASE noise from amplifiers. The
ent Dispersion Values by S. Y. Yoon*, K. C. Ahn**, Y. W. analysis shows that the jitter is stabilized if the fluctuations are
Song***, and B. H. Choi**** (*Samsung Elec. Institute of within the optical pulsewidth. The phase perturbations in the
Info. & Comm., Seoul, Korea; **Dept. of Elec. Eng., Ansarfiber transmission is compensated. This system is promising
Jr. College, Korea; ***Dept. of Elec. Eng., Daehun Jr. Collegdor the transmission with high stability.

Korea; ****Dept. of Elec. Eng., Inha Univ., Inchun, Korea): (14) Coupling Coefficients and Coupled Power Equa-
JKITE, vol. 33-A, no. 11, pp. 3012-3023, Nov. 1996. tions Describing the Crosstalk in an Image Fiber by

We analyze the compression of optical soliton which i&. Komiyama (Osaka Electro-Communication University,
obtained by proceeding the optical pulse in FSDD (Fibéteyagawa-shi, 572 JapanJrans. IEICE, vol. E79-C, pp.
with Slowly Decreasing Dispersion) using both NSE (Non243-248, Feb. 1996.
linear Schadinger Equation) and GNSE (General Nonlinear One of coupling coefficients appearing in the coupled power
Schibdinger Equation) and compare the results. We replaeguations describing the crosstalk in an image fiber is derived
the FSDD with a sequence of fibers having different dispersitmased on the coupled mode theory. The coupling coefficient is
values and compare the results with those obtained in FSDd2scribed as the ratio of the power transfer ratio to the coupling

(10) Capacitive Compensation and Consequent Band- length for two cores with slightly different radii characterizing
width Expansion of 2.5 Gbps Optical Transmitter Module, the random cores. The theoretical results are in good agreement
by S. I. Kim, S. B. Kim, and H. Y. Lee (School of Elec. andvith measurement results except near cutoff.

Eng., Ajou Univ., Suwon, Korea)JKITE, vol. 33-A, no. 7.  (15) A Two-Waveguide Tapered velocity Coupler for
pp. 1414-1420, July 1996. a Variable Divider of Optical Power, by M. Geshiro*,

A capacitive compensation method for the @3ransmitter T. Kitamura*, T. Yoshikawa**, and S. Sawa* (*College
module is proposed in order to expand the modulator baraf- Engineering, Osaka Prefecture University, Sakai-shi, 593
width. The time-domain results show the rise time (140 pSpapan; **Sharp Corporation, Tenri-shi, 632 Japamnjans.
without the compensation is greatly improved to 63 ps witheICE, vol. E79-C, pp. 587-592, Apr. 1996.
the compensation. A two-waveguide tapered velocity coupler is presented for

(11) Effects of the External Optical Feedback on the a variable divider of optical beams. The coupler consists of
DFB-LD Modules for 2.5 Gbps Optical Communication one tapered slab waveguide in dimension and the other slab
System by K. H. Park, J. K. Lee, J. H. Hahn, H. S. Chowaveguide with a constant film thickness. Various numerical
D. H. Jang, and C. S. Park (ETRI, Compound Semiconduct&mulations through the finite difference beam propagation
Research Dept., Taejon, KoredKITE, vol. 33-A, no. 7. pp. analysis show that a wide range of dividing ratios fresfi5
1199-1212, July 1996. to 15 dB or more can be achieved with considerably small

It was suggested that polarization independent optical isealues of driving-voltage electrode-length product and that
lator or single polarization optical isolator with isolation ratidghe dividing characteristics are stable over a wide range of
specification of more than 40 dB is required for 2.5-Gbps DFBrequencies.

LD modules with complete suppression of external feedback(16) Characteristics of Five-Layered Waveguide with
effects. a Magneto-Plasma Layer Sandwiched between Two

(12) An Optical Fiber Dropping Method for Residential  Dielectric Slabs by T. Konishi*, I. Itoh*, and N. Okamoto**
Premises Employing Optical Drop Wire Standed Cable (*Kumano Technical College, Kumano-shi, 519-43 Japan;
by K. Hogari, Y. Nakatsuji, and T. Morimitsu (NTT Access**Faculty of Science and Technology, Kinki University,
Network Systems Laboratories, Tokai-mura, Ibaraki-ken, 31BHgashiosaka-shi, 577 Japan) (vol. J79-C-l, no. 4, pp.
11 Japan):Trans. IEICE, vol. E79-B, pp. 205-208, Feb.117-122):Trans. IEICE,vol. E79-C, p. 597, Apr. 1996.

1996. We have proposed a five-layered waveguide with a mag-

This letter describes an efficient and economical metho@&toplasma layer sandwiched between two dielectric slabs.
for dropping optical fiber to residential premises in whicfThrough theoretical analysis we have given dispersion curves
several fiber ribbons in a distribution cable are assigned to cawed field distributions of the waveguide. We have obtained
dropping point. The optical fiber cables for dropping, whicsome remarkable characteristics of the waveguide for applica-
contain mono-coated fibers, are then aerially installed betwetgams to nonreciprocal sub-millimeter-wave devices.
several poles from this point during initial construction. The (17) A Study on Splitting Ratio for Variable Optical
tube stranding pitch of this cable is investigated theoreticalBeam Splitter Utilizing a Tapered in Index Velocity Cou-
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pler, by M. Hotta, M. Takasugi, and K. Ono (Faculty ofFrom the dependence of nonlinear coupling on the wavelength,
Engineering, Ehime University, Matsuyama-shi, 790-77 Japah)s confirmed that a wavelength selective characteristic with
(vol. J79-C-I, no. 4, pp. 123-125Jrans. IEICE,vol. E79-C, a sharp band-pass filtering can be obtained in the nonlinear
p. 597, Apr. 1996. directional coupler.

Improvement of splitting ratio for variable optical beam (21) Fabrication of Low Loss Optical Fibers by Hy-
splitter utilizing a tapered in index velocity coupler biNbO3  bridized Process by K. Yoshida, T. Satoh, N. Enomoto, T.
has been achieved in this paper. The numerical results obtaivedi, H. Hihara, and M. Oku (Yokohama R&D Laboratories,
by finite difference method show that the splitting ratio can deurukawa Electric Co. Ltd., Yokohama-shi, 220 Japan) (vol.
drastically expanded by changing location of the electrodes]79-C-I, no. 12, pp. 473-481Jrans. |IEICE,vol. E79-C, p.

(18) Measurement of Refractive Index Distribution of 1776, Dec. 1996.

Optical Waveguides by the Propagation-Mode Near-Field A hybridized process for fabrication of low-loss singlemode
Method Employing an Improved Inverse Analysis by T. optical fibers has been studied. Single-mode optical fibers with
Yabu, S. Sawa, and M. Geshiro (Faculty of Engineering, Osakesses of 0.336 dB/km at 1/4m and 0.205 dB/km at 1.56m
Prefecture University, Sakai-shi, 593 Japan) (vol. J79-C-I, noere fabricated by the hybridized process consisting of direct
6, pp. 173-180)Trans. IEICE,vol. E79-C, p. 874, June 1996.overcladding a VAD-derived core rod with a porous body made

Two practical measuring schemes for this method have befeom commercial silica powder by means of Cold Isostatic
reported so far separately: One is based on the differentiatidressing (CIP) technique, in which silica powder having an
of field distribution and the other on the inverse analysis. lverage particle diameter of 10m and a core rod having
the present paper, we first discuss the core of the methodaotore/cladding diameter ratio of 1/3 were used for starting
near field which tells how to determine the refractive indematerials. Further, polymer-clad-silica-core optical fibers with
profile and then point out some problems in the two schemless of 7.5 dB/km at 0.8%:m were also fabricated.
developed earlier. Next, by revising the inverse analysis, we
present a new scheme named “Inverse analysis using fewer
parameters.” Applying the new method, we estimate refrac- VIIl. SUPERCONDUCTIVE DEVICES
tive index profiles of step-index optical fibers and diffused (1) Superconductivity Applications to Electrical Power
waveguides of buried type. Engineering, by C. Chao, W. J. Bonwick, and M. F. Con-

(19) Optical Quadratic Nonlinearity in Corona-Poled |on (Dept. of Electrical and Computer Systems Engineering,

Glass Film Waveguides by S. Horinouchi, H. Imai, H. Monash University, Clayton Victoria 3168, Australia)eEE
Yamasaki, G. J. Zhang, K. Mito, H. Hirashima, and K. Sasakol. 16, pp. 123-132, June 1996.
(Faculty of Science and Technology, Keio University, 3-14-1 The research and development of superconductivity for
Hiyoshi, Kohoku-ku, Yokohama-shi, 223 Japan) (vol. J79-C-glectrical power engineering applications started in the 1960s
no. 8, pp. 287-294)Trans. IEICE,vol. E79-C, p. 1180, Aug. when useable low-temperature superconductors (cooled in
1996. liquid nitrogen at 77 K) in the mid 1980s triggered a re-

Second-order nonlinearity via corona-poling at room termewal of interest in this area. To date, superconductivity
perature in a Corning 7059 glass film on a Pyrex glass substrafgplications cover not only conventional areas of electrical
was studied. Blue phase-matched second harmonic generagiower engineering but have also led to new devices based
was clearly observed in the waveguides. It was pointed out thuat the special characteristics of a super conductor. This paper
there should be another mechanism responsible for the indugediews the principles, benefits, history and future issues of
nonlinearity in addition to the previously reported modelthe development of superconductivity applications to electrical
for poled bulk glasses. X-ray photo-electron spectroscopywer engineering.
measurement on a corona-poled Pyrex glass substrate gay@) A General Small Signal Transmission Line Model of
the evidence that main mobile ions were sodium ions. the Superconducting Field Effect Devicesby J.-F. Jiang,

(20) Numerical Analysis of Nonlinear Optical Fiber Q.-Y. Cai, Y.-S. Tang, and Z.-L. Zhou (Shanghai Jiaotong
Couplers with a Gaussian Mode Field Distribution by University, Shanghai, P.R.C.KES vol. 24, pp. 43-47, May
M. Imai*, T. Adachi*, K. Takamatsu**and Y. Imsi*** 1996.

(*Faculty of Engineering, Dept. Electrical and Electronic Eng., A general small signal transmission line model of the

Muroran Institute of Technology, Muroran-shi, 050 Japamsuperconducting field effect devices is treated analytically.
**Hokkaido Electric Meters Industrial Co., Sapporo-shi, 06@he analysis is based upon an active, distributed transmission
Japan; **Faculty of Computer Engineering, Dept. Computdine analogy to the kinetic admittance of a superconducting
Science and Electronics, Kyushu Institute of Technologghannel region of the superconducting field effect devices.
lizuka-shi, 820 Japan) (vol. J79-C-I, no. 9, pp. 363-369Within the limitation of the gradual channel approximation,

Trans. IEICE,vol. E79-C, p. 1289, Sept. 1996. a general analysis is presented which is applicable to both

By assuming a Gaussian distribution for the mode fiekuperconducting MOSu and PN (or Schottky) junction field
in nonlinear optical fiber couplers, coupling characteristieffect devices.
of incident power are evaluated numerically taking account(3) Analysis of Propagation Characteristics of High-Tc
of the overlap between the two mode fields. The couplifguperconduction Interconnects for VLSI Packing by J.-F.
lengths for switching of incident power are evaluated as kang, R.-Q. Han, and Y.-Y. Wang (Peking University, Beijing,
function of waveguide separation and wavelength of lighR.R.C.):AES vol. 24, pp. 105-107, Nov. 1996.
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The propagation constant and rise time of Hiffhsuper- dio Systems Laboratory, NTT Wireless Systems Laboratories
conduction interconnects for VLSI Packing are calculated an@kosuka-shi, 238-03 Japan): pp. 52-59.
simulated by using a generalized two-fluid model and trans-(1.9) Optically Assisted Microwave Active Integrated
misson line theory. Meanwhile, the temperature dependenéegennas by S. T. Chew, D. T. K. Tong, M. C. Wu, and T.
of attenuation constant and phase velocity as well as the rlsgh (Dept. of Electrical Engineering, University of California,
time based on the generalized two-fluid model are compareds Angeles, 405 Hilgard Avenue, Los Angeles, CA 90024
with those based on conventional two-fluid model. The resultsSA): pp. 60-67.
could be used in the VLSI system CAD. (1.10) Frequency Characteristics of a Beamforming Net-

(4) General Y Parameters and Small Signal Equivalent work of an Optically Controlled Array Antenna and Its
Circuit of the Superconducting Field Effect Devices by J.- Radiation Pattern Measurements by K. Yamada, I. Chiba,

F. Jiang, Q.-Y. Cai, Z.-L. Zhou, and Y.-S. Tang (Shanghaind Y. Karasawa (ATR Optical and Radio Communications
Jiaotong University, Shanghai, P.R.CAES vol. 24, pp. 6-9, Research Laboratories, Kyoto-fu, 619-02 Japan): pp. 68-73.
Aug. 1996. (1.11) Photonic Integrated Beam Forming and Steer-

The general Y parameters and small signal equivalent circifiy Network Using Switched True-Time-Delay Silica-Based
are established and the concept of frequency dependeWaveguide Circuits, by K. Horikawa*, . Ogawa*, T. Ki-
resistance, capacitance and conductance are developed baded, and H. Ogawa* (*NTT Wireless Systems Laboratories
on the general small signal transmission line model of thékosuka-shi, 238-03 Japan; **NTT Opto-electronics Labo-
superconducting field effect devices. It provides the strongatories, Ibaraki-ken, 319-11 Japan): pp. 74-79.
base for the investigation of the high frequency characteristic§1.12) A Liquid-Crystal Control, Coherent Type Opto-
and dynamics of superconducting field effect devices. electronic Phased Array Antenna Beam Forming Network

Using Polarization Multiples Optical Heterodyning, by O.
Kobayashi and H. Ogawa (NTT Wireless Systems Laborato-
IX. SPECIAL ISSUES RELATED TO ries Yokosuka-shi, 238-03 Japan): pp. 80-86.
MICROWAVE THEORY AND TECHNIQUES (1.13) Application of Optical Techniques to Microwave

(1) IEICE TRANS. ELECTRQNvol. E79-C, no. 1, Jan. Signal Processing (MSP) ~Optical-Microwave Signal
1996, is a special issue on Optomicrowave Techniques drcessing-, by H. Ogawa (NTT Wireless Systems Labo-
Their Applications. ratories Yokosuka-shi, 238-03 Japan): pp. 87-97.

(1.1) Gb/s-Range Semiconductor and Ti:LiNbQ (1.14) Trends of Fiber-Optic Microcellular Radio Com-
Guided-Wave Optical Modulators, by K. Komatsu and R. munication Networks, by S. Komacenterions (Research Lab-
Madabhushi (Opto-Electronics Research Laboratories, N@tatories, Kyoto-fu, 619-02 Japan): pp. 98-104.
Corporation, Tsukuba-shi, 305 Japan): pp. 3-13. (1.15) Novel Optoelectronic Networks Using Cascaded

(1.2) Long-Wavelength Photodetectors for Ultrawide- Optical Intensity Modulation Links for Frequency Multi-
Band Systems by K. Kato (NTT Opto-electronics Laborato-plexing and Mixing, by Y. Nakasuga, K. Horikawa, and H.
ries, Atugi-shi, 243-01 Japan): pp. 14-20. Ogawa (NTT Wireless Systems Laboratories Yokosuka-shi,

(1.3) Optical-Microwave Mixing Using Planar Transis- 238-03 Japan): pp. 105-110.
tors, by T. Berceli (Technical University of Budapest, 1111 (1.16) Proposal of Fiber-Optic Radio Highway Networks
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