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B Abstract
The movement of celestial bodies was a difficult phenomenon for people who lived in ancient times to

comprehend. They created celestial globes and orreries (models of the solar system) to help themselves
understand. However, it was difficult for them to relate intuitively to the cosmos with models that represented
the planets as seen from outside the solar system.

In the year 1923, German company Carl Zeiss AG invented a revolutionary device that enabled the
movement of celestial bodies to be observed from within the celestial sphere. This represented the birth of
the projection-type planetarium.

Zeiss planetariums were swiftly imported to Japan and installed in the Osaka Electric Science Museum
in Yotsubashi in the year 1937 and in the Tonichi Tenmonkan in the Tokyo Nichi Nichi Shimbun Building
in Yurakucho, Tokyo, the following year. However, the one in the Tonichi Tenmonkan was unfortunately
destroyed by fire due to the Tokyo Air Raid of May 1945. On the other hand, the planetarium installed in the
Osaka Electric Science Museum continued to be used for fifty-two years up until 1989, when the museum
was closed. There were also people in the post-war period who wanted to treat children who lived in rural
areas to the charm of planetariums. They were all from the Kansai region, and they developed various types
of simple planetarium to delight children based on the model in the Electric Science Museum. Following
this, Goto Inc. of Tokyo and Chiyoda Kogaku Seiko of Osaka (currently Konica Minolta) entered the race to
develop the first authentic planetarium produced in Japan. This resulted in Goto Inc. developing a medium-
sized M-1 planetarium in 1959 and Chiyoda Kogaku Seiko developing the Nobuoka Mark-Ill planetarium in
1960, which launched the start of genuine Japan—-made planetariums.

The 1960s represented the dawn of Japan-produced planetariums, and whereas Zeiss produced mainly
large-scale models, the Japanese manufacturers developed planetariums of various sizes, from small to large
to be used in a wide range of facilities in all localities. During the period of growth in the 1970s, increased
effort was put into reproducing beautiful starlit skies and the accuracy of planet movements, and operations
were automated. And, during the period of stability from the late 70s through to the early ‘80s, planetariums
were upgraded, etc., to make them easier to use in alignment with 1979 being designated the International
Year of the Child.

The era of space-centric models began in the second half of the 1980s. Haley’s Comet was detected
in 1982 and it was discovered that it would reach its perihelion and pass close to the sun in 1986, which
led to a rapid heightening of interest in space. Up until this point, planetariums were able to reproduce
only the movement of the planets as seen from earth. It was around this time, however, that space-
centric planetariums that could reproduce the movements of the planets as seen from the solar system’s
neighbourhood began to be developed. This resulted in the development of the world’s first GSS-1 space-
centric planetarium by Goto Inc. in 1984, and the INFINIUM by Minolta in 1985.
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B Abstract

This research report systematically summarizes the several decades of history of magnetic tape from two
aspects: product and technology.

In 1900, the last year of the 19th century, the first magnetic recording demonstration of audio signals on
steel wires was performed. The first recording on magnetic tape was in 1928. After World War I, further,
rapid development of magnetic tape took place in the United States, and in the 1950s, magnetic tape was
put to practical use not only for audio recording but also for video recording, and data recording at what was
then the dawn of the computer age. Since then, magnetic tape has continued to evolve over the past 60
years, contributing to the development of industry and enhancing the quality of people’s lives. With optical
disks and flash memory having emerged only at the end of the 20th century, along with the evolution of
hard disks, it can safely be said that magnetic tape was the only recording medium generally used in the
preceding half century or so.

Mention magnetic tape, and most people will think of VHS tapes and compact cassette tapes. These
gradually disappeared from ordinary households in the 21st century, but are still actively used in broadcasting
and computer applications. In the more than half-century-long history of magnetic tape, dozens of types of
it were created. During this time, the areal recording density of magnetic tape increased ten—fold every ten
years, allowing the achievement of high audio video recording quality and the miniaturization of recording
systems. And it still makes a contribution in today’s IT era by enabling the storage of large volumes of data.

This research report mainly focuses on the media technology of magnetic tape, but firstly summarizes the
changes that have happened in relatively familiar system products, the progress of media technology that
facilitated these changes, and how this media technology has merged with hardware technology. Important
milestones in audio-video recording systems are their opening up for consumer use in the 1970s and the
transition from analog recording to digital recording in the 1990s, and, in computers, the start of competition
with tape from hard disks in the 1980s, and, as a result, the development of kinds of tape suitable for the big
data era of the 2000s. Important milestones in media history are the evolution of magnetic materials and the
thinning of magnetic layers.

Most magnetic tape and media technology originated in Europe and the United States, but Japanese
companies contributed greatly to its development for consumer use and broadcast systems in the 1980s and
1990s, the heyday of magnetic tape. Meanwhile, computer system development has been consistently led
by US companies to date. On the other hand, regardless of their use, Japanese companies have been at the
forefront of media development except in the early days. This is thought to be because Japanese companies'
development capabilities are fitted to the high level of skill needed to enable the fine integration of interfaces
necessary for the practical application of magnetic tape.

In the 21st century, with the rise of competing media, magnetic tape systems have been limited to data
backup and archive storage, but the amount of information that needs to be recorded continues to expand.
The future role of magnetic tape in the information age was also discussed.
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B Abstract
In this study, the author aims to systematize the history of power systems and power system technologies

in Japan.

An electric power system is a system that integrates power generation, transformation, transmission (66 kV
or more), and distribution (up to 100 V) to supply power to customers' facilities. In Japan, 10 electric power
companies have their own electric power systems, and the 9 electric power systems except Okinawa Electric
Power are weakly interconnected to the neighboring electric power systems. Although the mutual influence is
limited, the instability of a certain power system can affect other connected power systems.

Power system technology is for designing, planning, operating, controlling and analyzing a power system,
and involves engineering techniques necessary for implementing a power system. Japan's power system
technology was developed by importing technology developed in the United States in the 1960s. Since then,
power system technologies to address the unigueness of Japanese power systems have been developed.
Electrical manufacturers, such as Hitachi, Toshiba, Mitsubishi Electric, Fuji Electric, Meidensha and Nissin
Electric, were responsible for this technological development and engaged in fierce competition.

In this report, the author first illustrates the history and social background of power system development
in Japan over the years, comparing Tokyo Electric Power, Kansai Electric Power and Chubu Electric Power
as examples. Secondly, he focuses on the large-scale power outages that triggered the achievement of the
current power system configurations and control systems in Japan and also on power generation planning
and transmission system planning in Japan. Thirdly, the author refers power system technologies that
were originally developed to shape future power systems. Some of them were eventually diverted to other
applications and others are candidate technologies for the future. Fourthly, this report explains the historical
background and the difficulties in power system technology development centering on the equipment, control
systems and analysis technologies that have been broadly used up to the present. Specifically, the history
of the development of power system controls necessary to maintain supply and demand control, frequency
control, and system stability control is summarized. Fifthly, the report also covers such topics as the history
of the STATCOM, system analysis technologies and simulator development.

In Japan, electric power companies held dominant power because the above-mentioned 9 companies had
a regional monopoly in exchange for their obligation to supply power. Electrical manufacturers have produced
high-performance elements, devices and control systems combining optimum technologies in order to meet
the specifications demanded by electric power companies. In this respect, it can be said that the industrial
structure of the power industry was an advantage in Japan. Nevertheless, from an international perspective,
the competitiveness of Japanese electrical manufacturers has never been strong. These issues are also
discussed in this report.
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B Abstract
The paper outlines the traces of technology in the optical disk industry, which started in earnest in Japan

in the late 1980s, together with the historical background of the industry.

The term “disk playback” can be traced back to an announcement made by German company Telefunken
in the 1970s. The disk referred to at this time was capable of playing back ten-minutes’ of video footage
from each side, and the pickup used was not a present-day laser beam pickup, but a piezoelectric element.
The innovation that changed the method of reading data with laser beams currently in use was conceived
by a team of researchers at Hitachi Ltd., a company that started off as a venture company founded in
1910. Behind this innovation lay the academic achievements of a British physicist named H. H. Hopkins
in the 1950s"". And, the invention of phase-change recordable layer technology, which enabled data to be
overwritten onto personal computers, was made by a team of researchers at Matsushita Electric Ltd. (currently
Panasonic Corporation), which was also a Japanese company. In addition, the die-based recording layer
currently used on CD-Rs and DVD = Rs, which are overwhelmingly used as inexpensive recording media,
was invented by a female researcher at Taiyo-Yuden Co., Ltd., another Japanese company. It is therefore no
exaggeration to say that the elementary technologies for optical disks in present-day use were all invented
by Japanese industry.

In addition to details on the events leading to the above, this paper also outlines the international
standardization of optical disks, which began in the 1980s, and the systematization of technologies that led
to the birth of the DVD, which was one of the first mediums for recording digital video footage.

On the other hand, when observing the optical disk industry from the point of view of its history, it is
clear that it experienced as many misunderstandings and unintended events as any other industry. These
items are raised in the paper due to it being believed that there is a need to maintain records of this, as
well as the facts and results pertaining to them. One of the events representative of this was the failure
of ISO standardization to take into account NO compatibility with 120mm-diameter disks, which are now
widely used throughout the world in the shape of CDs, and another was the outstanding success of CD-Rs
and DVD = Rs on which data could only be written once. The paper also includes an explanation of video
recordings using DVDs as a result of this, which was surrounded with a certain amount of confusion.

When examining the optical disk industry from the point of view of its history once again, the so-called
baby-boomers were the main active generation at that time, and the paper uses the Plat-Pat search system
adopted by Japan Patent Bureau in order to learn where the main focus was placed and what activities were
initiated with regard to this.

As a result of this study, the author has named this series of events in the optical disk industry “a trillion-
yen industry raised from scratch”.

*1 : H.H. Hopkins, Wave Theory of Aberrations, Oxford University Press, 1950.
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