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Abstracts

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 34~37 {1991)

A High-Performance Linear Accelerator for Synchrotron
Radiation Sources

by Masaru Shiota

Many Japanese research organizations and corporations are either
building or planning synchrotron radiation source facilities as research
in the promising field of synchrotron radiation applications grows in
popularity. The article reviews the corporation’s more than 30 years’
experience with linear accelerators, considering their suitability for
synchrotron injectors, and assessing achievements and inadequacies of
current technology.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 2~8 {1991}

The Present Status and Future Trends in Synchrotron
Radiation Sources

by Takio Tomimasu

Mitsubishi Electric was the chief contractor for Sortec Corporation’s
1GeV synchrotron radiation apparatus, which has performed reliably
and well beyond expectations. Currents up to 200mA were achieved
within just one month of startup. After 18 months of operation, a 200mA
current with an unprecedented lifetime of 50 hours was achieved. The
article introduces the current status and future trends in synchrotron
radiation technology, including discussion of these important break-
throughs.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 38~42 (1991)

Eiectromagnets and Power Supplies for Synchrotron Radiation
Equipment

by Kazuo Kuno, Shintaro Fukumoto, Akiyoshi Teramoto, Yasushi Matsumura
& Masanori Mitamura

The corporation’s Kobe Works has been primarily responsible for
development and production of electromagnets and power supplies for
synchrotrons and other accelerators. The source of orders for this
equipment is moving from government projects at research laboratories
to commercial ventures of private enterprises. The orders themselves
are shifting from individual components to commissioned systems. The
report introduces basic technology development and system integration
work for improving the corporation’s technology in areas of laminated
electromagnets and power supplies for synchrotron use.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 9~12 (1991)
Mitsubishi Electric Synchrotron Radiation Sources

by Tetsuya Morikawa, M i | & Hi hi K

Mitsubishi Electric has gained experience from many years of manufac-
turing electron linear accelerators for research, medical and industrial
use, as well as high-precision conventional and superconducting mag-
nets. This experience is now being utilized by the corporation’s research
and manufacturing divisions to jointly develop two complete systems of
original design. One system will use a large-scale X-ray source for
research in solid-state physics and molecular analysis. The other is a
system to provide a compact X-ray source for applications anticipated
in semiconductor production.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 43~47 (1991)

Ultrahigh-Vacuum and Acceleration Cavity Technology for
Synchrotron Radiation Equipment

by Hiroyuki Tsuchidate, Masataka Mizobata, Yuko Kijima, Toshiaki fida & Ken Mukugi

The article reports on previous milestones in ultrahigh-vacuum and
acceleration cavity technology for synchrotron storage rings, and the
technological developments applied to construct the Sortec synchrotron
radiation facility. It includes data on vacuum characteristics, beam life,
and captive ion effects measured during beam operation.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 13~18 (1991)
Sortec Corporation’s 1GeV Synchrotron Radiation Source

by Dsatsugu Asai, Shiro Nak Masao Takanaka, Nobufumi Atoda & Takio Tomimasu

The Sortec research facility is utilizing a synchrotron radiation source
for applications towards next-generation lithography processes for
semiconductor devices. The apparatus employs conventional magnets
and operates with full-energy injection. The key components were
designed and produced to satisfy the stringent requirements of
ultrahigh-vacuum, RF acceleration, precision magnetic-field power sup-
ply, and stable and accurate component alignment. As a result of care-
ful work in these areas, apparatus design specifications were achieved
—200mA beam at 1GeV with a 4h lifetime—just three months after
commissioning. At present, the apparatus is operating stably with a
beam lifetime of 50 hours.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 48~53 {1991)

A Design Tool for Circular Particle Accelerators
by Katsuhisa Yoshida & Yuichi Yamamoto

The authors have developed a lattice design code that correctly
accounts for the nonlinear particle-deflection behavior of deflection
electromagnets having a small radius of curvature. The code has been
used to design the lattice of a compact, high-intensity, low-emittance
ring that operates in acceleration and storage modes. The synchrotron
ring design developed has a 30.5m circumference and deflection magnets
with a 2.4m radius of curvature. The technique enables the rapid design
of circular particle accelerators having a wide range of sizes.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 19~27 (1991)

Construction Plans for SPring-8, a Large Synchrotron
Radiation Facility, and Related Developments

by Hideaki Yokomizo, Tadashi Kumahara, Noritaka Kumagai, Takeshi Wada, Motohiro Tsuda
& Tetsuya Kojiro

SPring-8, an 8GeV synchrotron radiation facility to produce high-
intensity, short-wavelength (~0.1nm) radiation using multiple insertion
devices, is currently under construction. The facility will be completed
in 1998, when it will begin use by the academic and industrial commu-
nity. Mitsubishi Electric has built prototypes of the quadrupole and sex-
tupole magnets for the main ring. The control system is also being stud-
ied, with controller and devices connected in a multi-drop scheme.
Research and development for the SPring-8 was carried out using the
TSR, a smaller electron storage ring built for the Japan Atomic Energy
Research Institute. Mitsubishi Electric was the primary contractor.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 54~ 58 (1991}

Electromagnetic Field Analysis and Beam Simulation

by Soichiro Dkuda, Shuhei Nakata, Hirofumi Tanaka, Shunji Yamamoto, Hidenobu Itagaki
& Kazunaori lkegami

The authors discuss electromagnetic field analysis and beam simulation
for a synchrotron radiation source and its injection accelerator. Field
analysis methodology covers magnetic, electric, eddy-current and high-
frequency related phenomena. Three-dimensional analysis, as well as
conventional planar analysis, was made possible. The authors devel-
oped; 1) beam simulation techniques that enable the analysis of excita-
tion fields and beam instability problems, and 2) a beam-tracking pro-
gram for a synchrotron radiation source employing superconducting
magnets.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 28~33 (1981)

Synchrotron Radiation Source Development

by Tetsuya Nakanishi, Soichiro Dkuda, Shiro Nakamura, Tadatoshi Yamada
& Masatami lwamoto

The corporation is constructing a synchrotron radiation facility at its
Central Research Laboratory. The equipment consists of a 20MeV lin-
ear accelerator, a 1GeV synchrotron using conventional electromag-
nets, and a compact 800MeV storage ring using superconducting mag-
nets. This equipment will be used for developing synchrotron and stor-
age ring technologies, research on X-ray lithography and material anal-
ysis using synchrotron radiation, and applications requiring high-
energy beams. The synchrotron, already complete, has accelerated
beams to 1GeV. Construction of the superconducting storage ring is un-
derway.




TTRAMZI b

BREFL — ORI
EREEZ - NTBFAT - PHETFE - £BT5 - BHE—HL
ZETHER Vol.65-No. 11 - P59~65

BHET L -, Mmool —% 0BT Y- A0 B YRS
PTRET LY 70 OSSN EETFE— 2 H G2 B 2B/
Aietaldilky, L-¥RIEZTHILDOTHE, BFE—-LEEL
TIEFER) 751+ vy oAV LRA,

BHET L - ORI+ 57201, BFY— A LERBO
B EFEHT LY 3 2L — 2 2 YHH BT ¥ — 4 BRSO -
AR DBIZE % 4T - 72

(MELCOMS80)# 7 1 22> E 1 -2 H“=FHFHEH 2T L”
B - ELHFER - O T - EEER - P #ET
ZEHEHFEIE Vol 65 No. 11 - P91~96

{MELCOM80}#* 7 4 Aa > ¥ 1 —# D 7 M7 = 7 (M-LINKAG

E) & LT, SR (EROERES CHLIWEEHEHFB L A7 21LL

CEEBEEHRY AT AT R LA
COYAF AL, HEEROSr A 4 ¥ ¥4 L0, £

BT DB IER S AT 4 (SIS) OHEEF T H L EBIC, ¥k

> TR ZEBHREBICLERIFETEL L IRE SN EHATH S,

KBRAFACGE SR EKEER S 27 L
HIRFM - DNEEES - GhRE - BEEA
= BHIIER Vol 65 -No. 11 - P66~72

KBELIEAL L 72 KIRAFAGE A SR 0 —Toa 2 FHEH 0 72012,
PCM % BmIEMEA, HMESEMm, BHRMNMEMEEHA LS. 20
VAF LY, R THLRIFERSED ET AT ERERE, Ea b2
ERR22HBIOTF - ¥ & v vy — (B P T A IHRERER 2 i
2, ¥r =0yl y AUy 7 - ARESTHR SN, SER
FEAL L7 f SRR R BB T OB EL R 4 &, Al S s 5
BB DI A 2 AL 72,

KERAREZDIK NOy 1t
BARE - NEFHR - K - RIEBR= -
= ERFIR Vol.65-No. 11 - P97~101
LR AR O NOx (L % 1T o 720 PABEIC & B NOx A BibEi %
B, FORBFERE L, FO#E, A7 7 re—-¥—-Ti
BHHEOKEPADIEAILL Y, TLAMZY - -5 ) TEIE
PREDORBIZL Y, —BLRE (CO) D2 FodettighaZ E
d, RERICHENTERFNRBHI0%, #40% D NOx DEEAE NI,
CHODEFERPRIEFEOZEMHERINTEY, BRAELREN
WEE AR T & 72,

IARBHE

AR ERR T ETEE Y X2 7 L (SEMTRAC)

ARG - &H 5 - & FifE - AR - RENE
ZEEHEFIR Vol.65-No. 11 -P73~77

SEMTRAC 7 7 4 W& WG HEY A F 4 TH B, £EH150km
DR - HER OO AT L EF L TWAE, ¥4 YERIEZH,13D
BAEZ 0N, &4 VER - EEEE - RN - R - B
EEDEBEEIC BT, FIHMRERORE 240 Lz 2D DAV
HEIT - TVD, TORLTHE, 27 L OHRE Lg% 012 SEMT
RAC D&ITH %3k~ 5,

EERZARNZTIYTNERAL 2T %
HATIET] - BREHEAT - B9 EGYE - KT B
ZEEHHEIR Vol. 65 - No. 11+ P 102~105

AAEERA b2 2 1) 7 b (Post Seript : PS) M€/ 20 /A5 —T)
¥YHRayru—-SEHE L, 203 PO —F4F, 32Y v b RISC
Jat o, &, |6 RISC HICE#EASHONTVA PSHEHRY 7 by o
TEHRALTYS, £/, RISCRU7Y » ¥ #lfH " MC68000D
DO CPU LR ENTHED, HEROERKD 3 ~ 5 EEEFHLEIT
FEEITY. THEAHRY—<V #5712 ¥ G370 HEHET
ZENTE D,

FEEYD ST EBEBREI AL -2 —
FHER— - WAEEEHE - M - 2%
ZEEHBER Vol.65-No. 11 - P 78~84

B A BEATE OIS KT R & 3 7 M D 3 5 T, 3R
Cn OBEHBRIAI L —§ —F@MA L7, HHEIEHEETLIE
2k, Hilhr ATy TR AL E b, BEBRIICE )RR
DAREHTRETE D, 40, BB HRERETSH L EHH
X BRI o FORBME - FET Y LT TOREREMY, /-
B0 50 &S0 2T 0 AU - 2Ty TORBHEE L ZIConT
WEr L, Bl

WHEER~ > > (PIMm)E VLSI
HHEWIL - WHE— - ITHEA - ZEFS - KBEE - PE &
ZE B Vol. 65 No. 11+ P 106~110

FRMAI Y2 —-% Tuolcy bO—BE L THED OIS
< ¥ (PIM/m) i, $HBOETIER~ >~ D Multi-PSI O #akiE ¢
Hb, Ghl, EF7O0t v PE) ¥ HHT2 70k 229 b, F
vy iy b, BEHBIZy bEELLLA—AHFA T VLSIIL
TAHI LK 5T, Multi-PSI D 4 {5DEIHEF L, 1PE K729 1.4M
LIPS (Multi-PSI @ 3f5LL |) ofR#EL EH L 7,

OmmBEATKT «+ RV EE

AU - ANUHERE - bE - HORS - EEES - IEE
=FBHRIR Vol 65 No. 17 - P85~90

28 3 vEONEERERONTEEEER IIEER - KERO
WOmm HFRATET + AV EBEHHE L7 3.54 Y FDOH—T A |
FAXTary ba—5 AT L, ISORBEELOLT «+ A7 HEKE
ERL, ELEERIZIZIM NS A HTHE, 71 A7 [§EES3,000r
min DFET— ¥, FH— M2 LTFTOEE7 7 L A2 %E
H, FAM Y57 221X SCSI-2 BMFHMAL, 5.3M /81 + %
DEET — SR FITI o

I
:
1
]
]
|
|
[
l
l
i
]
|
|
l
|
l
&
i
]
]
]
E
|
|
f
1
1
1
I
[
|
1
!
]
]
i
l
f
l
1
1
|
l
|
1
|
%
l
I
]
1
[
I
]
1
[
1
1
!
|
|
]
|
[
I
1
1
|
!
1
|
i
1
|




Abstracts

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 91~96 (1381)

The Mitsubishi Sales Information System: An Application
Program for MELCOM-80 Small-Business Computer Systems

by Hisashi Kikuchi, Shigeaki Kitamura, Toru Nishizaki, Masaaki Sato & Toshiji Naka

The corporation has developed a sales management application for
wholesaling operations that runs on MELCOM-80 small-business com-
puters. The software has functions that support “just-in-time” physical
distribution and development of strategic information systems (SIS) for
businesses, with the flexibility to adapt to the various operations metho-
dologies of different industries. The new application program is part of
the M-LINKAGE, business software series for the MELCOM-80.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 59~65 {1991)
Simulations and Experiments for a Free-Electron Laser

by Shinji Sato, Yoshiyuki Yasojima, Shuhei Nakata, Chihiro Tsukishima & Soichiro Okuda

Theoretical studies suggest that oscillation of a free-electron laser can
be achieved via the resonant interaction of relativistic electron beams
and synchrotron radiation generated in the magnetostatic field wiggler.
An electron storage ring or linear accelerator can be used as the elec-
tron beam source. The authors have developed simulation codes to ana-
lyze the behavior of the electron beams and electromagnetic fields in the
wiggler. Futhermore, they have constructed a far-infrared free-electron
laser based upon a 20MeV electron linear accelerator. Preliminary
experiments for oscillation have been performed using this free-electron
laser.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 97~101 (1991)
NOx Reduction in Home-Use Burners

by Terua Sugimoto, Hidenori Koseki, Minoru Sato, Oaizo Yajima & Akio Ogiso

The authors have developed a method to reduce the NOx emissions of
home-use burners. They reviewed mechanisms of NOx generation in
combustion processes and investigated methods to reduce it. The
studies revealed that by placing a heat radiator in the flame of a ker-
osene “Fan Heater,” NOx emission was reduced by approximately 30%.
Also revealed was that employing two-stage combustion in the kerosene
“Clean Heater”, NOx emissions were reduced approximately 409. Nei-
ther method results in a significant increase in CO generation that could
affect product safety. These developments have been incorporated in to
the 1991 product line.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 66~72 (1991)

A Water Distribution Control System Delivered to Osaka
Prefecture

hy Hideki Yoshihara, Yoshio Osuga, Tadahiko Nonaka & Takahisa Goto

The corporation has delivered PCM multiplex wireless radio equip-
ment, copper wire data-transmission equipment, and supervision and
control equipment to Osaka Prefecture for the central management of
its widely distributed water-supply facilities. The Murano Office oper-
ates as the prefecture’s control center, where the system is organized
around user-interface and data-transmission equipment. The contol cen-
ter gathers information from 22 wireless repeater stations installed at
12 pumping stations and other main facilities. The state-of-the-art sys-
tem features high-reliability data transmission and kanji-capable
electroluminescent display panels at the monitoring desk.

Mitsubishi Denki Giho: Vol. 65, Mo. 11, pp. 102~105 (1891)

A High-Performance Postscript Compatible Interpreter
by Masashi Tamura, Masayuki Saito, Narihiro Matoba & Masaru Dnishi

The authors have developed a controller for monchrome and color
printers that is compatible with the Japanese version of Postscript. The
controller is implemented as a dual-processor system consisting of a 32-
bit RISC processor running optimized code for a Postscript interpreter,
and an MC68000 processor that handles printer control. The controller,
which supports printing speeds three to five times faster than previous
Postscript interpreters, is intended for connection to the Mitsubishi
G370 thermal color printer.

Mitsubishi Denki Giho: Voi. 65, No. 11, pp. 73~77 {1991}

SEMTRAC Traffic Computer Systems Delivered to Seibu
Railway Corporation

hy Seiji Tsukioka, Noboru lwai, Seisaku Tate, Kazumi Muraki & Kazuhiko Asano

SEMTRAC employs a distributed architecture and uses optical fiber
links. Its two systems cover the 150km of track comprising the Seibu
Shinjuku and Seibu Ikebukuro lines, for which it provides diagram man-
agement and 13 other functions. Diagram management, train coordina-
tion, announcement control, traffic route control and operation-data
transmission functions provide fine control capabilities tuned to match
the specific characteristics of the two lines. The article gives an over-
view of SEMTRAC, covering its configuration and functions.

Mitsubishi Denki Giho: Vol. 65, Mo. 11, pp. 106~110 (1991)
A VLSI Chip Set for the PIM/M Parallel inference Machine

hy Kiyohiro Furutani, Ken’ ichi Yasuda, Hirohisa Machida, Hideki Ando,
Yasutaka Takeda & Hiroshi Makashima

The PIM/M parallel inference machine is a successor to the medium-
capacity parallel inference machine, Multi PS], developed under Japan's
Fifth-Generation Computer Project. A cell-based VLSI chip set, for use
in each of the PIM/M proccessing units, including a processor unit,
cache unit and network controller, has been developed. The resuit is a
processing element density four times that of the Multi PSI. Each proc-
essor unit performs 1.4-million inferences per second, three times the
inference performance of the Multi PSI.

Mitsubishi Denki Giho: Vol. 65, Mo. 11, pp. 78~84 {1991)
A Super High-Rise Escalator with a Horizontal Mid-Section

by Ryoichi Saito, Yasumasa Haruta, Akie fwata & Tatsuya Yoshikawa

The corporation has delivered an escalator that has a section of hori-
zontal travel at the middle of its 42m rise. The horizontal section offers
new architectural layout possibilities and its presence seems to have a
reassuring effect on the riders. The commercial escalator incorporates
the results of studies on various technical issues affecting high-rise esca-
lator design. These include the startup system, load distribution among
multiple drive units, synchronization of the stairs and handrails, and the
problems affecting the horizontal mid-section elevator design, step pul-
sation and handrails coming off their tracks at the horizontal mid-
section.

Mitsubishi Denki Giho: Vol. 65, No. 11, pp. 85~90 (1931)
A 90mm Rewritable Optical Disk Drive

hy Kazuhiko Makane, Masaharu Ogawa, Manabu Ogura, Kyosuke Yoshimoto,
Yoshihiro Kiyose & Teruo Furukawa

The corporation has developed a compact, lightweight, high-capacity
90mm rewritable optical disk drive for auxiliary storage applications in
personal computers and other compact information-processing equip-
ment. The drive, including its built-in controller, is accommodated
within the 3.5-inch half-height form factor of conventional magnetic-
disk drives. The new drive employs ISO standard optical disk media
with a capacity of 127MB per disk. The disk spins at 3,000rpm, allowing
rapid read and write operations with an average access time of 42ms.
The drive supports data-transfer rates of up to 5.3MB/s to the host com-
puter via a SCSI-2 compatible interface.
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