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Abstracts

Mitsubishi Denki Giho: Voi.68, No.2, pp.28~32 {199%4)

A High-Power Millimeter-Wave Gyrotron

by Toshiyuki Kikunaga, Takashi Shimozuma, Hiroyuki Asano, Yeshiyuki Yasojima
& Tadanori Tsukamoto

The gyrotron is an electron tube capable of generating large outputs of
several hundred kilowatts in the millimeter-wave range with high effi-
ciency (roughly 40%). In order to design the electron gun and cavity
resonator for a gyrotron, simulation technology to solve the relativistic
equation of electron motion is needed. In designing the electron gun, the
electron-beam path and velocity dispersion are calculated in order to
ohtain a good-quality electron beam. In designing the cavity resonator,
interaction between the high-frequency electromagnetic field and elec-
tron beam is calculated. Experimental results for the case of a 4§GHz
gyrotron are also described.

Mitsubishi Denki Giho: Vol.68, No.2, pp.2~5 (1994)
Charged Particle-Beam Equipment and Its Simulation

by M i | Okuda

, Tetsuya Morik & Soichi

Computer simulation techniques are useful for the development and
design of CRT's, machine tools, accelerators, electromagnetic radiation
sources and other devices employing charged beams. Simulations are
subject to errors associated with the heam source and electrode posi-
tions, as well as discretization, and methods must be developed to
ensure accurate results. Simulations based on sensitivity analysis and
numerical experiments have long been an important tool in the develop-
ment of equipment for which actual experiments are not easily perform-
ed, but simulations are becoming more viable, even in the case of equip-
ment which lends itself to experiments.

Mitsubishi Denki Giho: Vol.68, No.2, pp.33~137 (1994)

A Heavy lon-Beam Monitor

by Masami Torikoshi, Masataka Mizobata, Masanori Mitamura, Koju Ueda,
Hirotsugu Ogawa & Satoru Yamada

A beam-profile monitor and heam-intensity monitor for use in monitor-
ing low intensity heavy-ion beams have been constructed. The profile
monitor, used in measuring beam shapes, amplifies signal amplitude; the
prototype was confirmed to provide 5,000-fold amplification in experi-
ments using a proton beam. The beam-intensity monitor provided stahle
operation for beam intensities from 10pA ~1nA. Such instruments are
used as beam monitors in the heavy-ion accelerator used for cancer
therapy at the National Institute of Radiological Sciences.

fflitsubishi Denki Giho: Vol.68, No.2, pp.6—~10 (1994}

Synchrotron Radiation Source Equipment

by Hirofumi Tanaka, Tetsuya Nakanishi, Tetsuya Matsuda, Toshie Takeuchi
& Soichiro Dkuda

The Central Research Laboratory has developed new synchrotron radi-
ation (SR) source equipment. A compact SR ring with low energy con-
sumption has been produced through the incorporation of a supercon-
ducting bending magnet. The superconducting magnet employed has the
lowest helium consumption in the world as well as being the first in the
world to operate in a perpetual current mode. The use of magnetic field
simulation and beam simulation were key technologies in the develop-
ment of this compact ring. The commissioning of the SR ring has proven
to be successful, operating the same as simulation predictions. Maxi-
mum stored current quickly reaches 250mA, and the ring is routinely
heing used to supply SR for application experiments.

Mitsubishi Denki Giho: Vol.68, No.2, pp.38~41 (1994)

High-Resolution CRTs

by Shuhei Nakata, Hideya Ito, Takafumi Nakagawa, Keiichi Hayashi, Junko Ite
& Soichiro Okuda

Simulation techniques used in designing deflection yokes and masks are
discussed as examples of the use of simulations for technical innova-
tions in CRTs. A surface magnetic charge program has been developed
using Fourier expansions. It performs highly accurate calculations at
high speed, enabling the design of coil distributions and magnetic plates
for magnetic field correction. In order to resolve the problems of mask
temperature drift and deformation of the mask under its own weight, a
structural analysis model was developed, and a tension mask was devel-
oped to replace conventional shadow masks. CRTs offering high image
quality through the use of tension masks have heen commercialized.

Mitsubishi Denki Giho: Vol.68, No.2, pp.11~16 (1994}

A Linear Electron-Beam Accelerator for Synchrotron Radiation
Emission Delivered to the NTT LSI Research Laboratory

by Kanji Ota, Masakazu Kimura, Shintaro Fukumato & Toshio Onodera

Synchrotron radiation is seen as a promising source of electromagnetic
radiation for use in the manufacture of next-generation VLSIs. Nippon
Telegraph and Telephone Corporation (NTT) has constructed a small
accelerator {(synchrotron) facility for use exclusively in the development
of X-ray lithography techniques. Mitsubishi Electric was responsible for
the system’s incident electron-beam accelerator. The performance
demanded of an incident electron-beam accelerator includes small phys-
ical size, stable operation, large current capacity, low emittance and
low-energy beam dispersion. The article describes the linear electron-
beam accelerator delivered to NTT, which meets these demands by in-
corporating the technology required for such a system.

Mitsubishi Denki Giho: Vol.68, No.2, pp.42~46 (1994)

Electron and lon-Beam Processing Machines

by Kazuhiro Shono, Toshiyuki 0zaki, Yasushi Hisaoka, Taizo lwami, Hidenobu Murakami
& Kyuzo Arakawa

Techniques for the simulation of charged-particle trajectories are indis-
pensable for the efficient development of electron and ion-beam process-
ing equipment. The simulation techniques developed independently by
the authors are particularly effective for analysis of the basic character-
istics of the beam emission and transport units, and for the determina-
tion of an appropriate tolerance in the optical system design. These
techniques were employed in the design of the beam optical system of
high-output electron-beam welding machines, making possible a heam
characteristic with a long focal length and deep welding penetration.

Mitsubishi Denki Giho: Vol.68, No.2, pp.17~21 (1994}

A Linear Electron Accelerator

by Susumu Nishihara, Kazushi Hanakawa, Masakazu Kimura, Yusuke Moriguchi
& Tsunetoshi Tanaka

Simulation code was developed for use in designing the accelerator tube
of a linear electron accelerator. This code is currently being used to
develop linear accelerators, RF electron guns and other devices for clin-
ical and research use. The details of this code as well as the simulation
code used in the design of other kinds of equipment employing linear
electron accelerators are described in this article.

Mitsubishi Denki Giho: Vol.68, No.2, pp.47~51 (1984)

High-Coverage Barrier-Film Formation by an lonized Cluster
Beam

by Hirayuki Ishii, Yoichi Hashimote & Ken'ichiro Yamanishi

An ionized cluster beam (ICB) technique was developed which improves
by ten times or more the coverage of traditional sputtering methods
used in the formation of a barrier film at the bottom of advanced LSI
contact holes with a high aspect ratio. The conditions for film forma-
tion yielding high coverage were elucidated using film-deposition simu-
lations. A reactive ICB technique combining ion irradiation during film
deposition was found to ensure the required film quality.

Mitsubishi Denki Giho: Vo!l.68, No.2, pp.22--27 {1994}

A High-Power Klystron
by Kazutaka Hayashi, Hiroshi lyeki & Toshiyuki Kikunaga

Design and trial fabrication based on simulations are now being perform-
ed as part of the development of an S-band high-power pulse klystron
for use in linear accelerators. A 60MW output klystron was developed,
and an output of 62.5MW (pulse width 2us) was obtained. In parallel
with this work, the 30MW klystrons currently ranked as standard equip-
ment have been improved, attaining stabler operation and higher out-
put. A pulse width of 4ps and an output of over 40MW were confirmed
for the revised model PV3030A3. These results are being consolidated in
the development of a compact, high output 50MW klystron (60MW
class) that will serve as a standard device in the coming generation.
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Abstracts

Mitsubishi Denki Giho: Vol.68, No.2, pp.62~65 (1994)

A Network System for the MELCOMB80 Series of Small-
Business Computers

by Kazuto Honda, Hiroshi Watanahe, Hiroshi Sakurada, Yoshihiko K hi
& Yasunori Mishima

The MELCOMS80/GS family of small-business computers offers a wide
range of network functions for connection to other Mitsubishi Electric
systems and systems of other manufacturers. In order to provide open
specifications and cope with multiple vendor products, it also offers en-
hanced transmission control protocol, internet protocol and open sys-
tems interconnection network support functions. A network mamage-
ment system is also provided to cope with the enlarged scale and
greater complexity of network systems, for improved system operation
and management.

Mitsubishi Denki Giho: Vol.68, No.2, pp.52~56 (1994}

An Automated Product Ordering System for the MELFANET
1000

by Kazue Shibukawa, Koichi Asakura, Etsuko Aouda, Yasuhiro Okada & Yuji Tadano

The MELFANET integrated fax information system has been com-
plemented with fax OCR functions to construct an automated product
ordering system. This system is capable of directly placing product
orders and checking stock based on faxes from electrical appliance ven-
dors. It has been delivered to Mitsubishi Electric Lifetech Kan-Etsu Co.,
Ltd. and has been in operation since August 1993. Automation of order
processing enables reduction of the staff concerned, and also enables im-
proved service to vendors, including reception of orders during holidays
and faster response to orders.

Mitsubishi Denki Giho: Vol.68, No.2, pp.66—~69 (1994)

The CAFIS System and MELCOMB80 Series Small-Business
Computers

by Shigeo Miyazaki, Takeshi Mogj, Tomoaki Nakagawa, Takeshi Kanbe & Hidenori Nagai

The Credit and Finance Information System (CAFIS) is the credit card
information network of NTT Data Communications Systems Corpora-
tion, and connects the POS terminals of retailers with the computers of
credit agencies to enable immediate processing of credit card sales
information. Software products have been developed enabling the Mi-
tsubishi Electric MELCOMS0 series of small-business computers to con-
nect with CAFIS. These products will provide enhanced automation and
efficiency in processing increasingly frequent credit card sales. The arti-
cle introduces these new products with examples of their use.

Mitsubishi Denki Giho: Vol.68, No.2, pp.57~61 (1984)

Automatic Ultrasonic Inspection System for Rolling-Stock
Axles

by Noritaka Morita, Yukio lmai, Takuo Yasuhara, Teshiaki Kaieda & Yoshinori Ueda

An ultrasonic inspection system has been developed to automatically
detect flaws in rolling stock axles using simple operation by keyed
input, a task previously requiring skillful manual labor. The system
uses ultrasonic measurement to find the axle location, detecting the cen-
ter hole in the end surfaces of the rolling-stock axle, and uses the origi-
nal position to locate six heads mounted with probes at specified posi-
tions under robot control. The heads are then rotated and positioned in
step to perform automatic ultrasonic inspections of the axle. The article
gives a summary of the system, describing its features and practical
examples of inspection.
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