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A Salute to Minoru Oda
Riccardo Giacconi

Those who knew Minoru Oda and his work will miss
him as a scientist, a friend, and a wonderful human
being.

He was an outstanding scientist and teacher and,
together with Satio Hayakawa and Yasuo Tanaka, one of
the founders of space science in Japan, particularly X-ray
astronomy. He was a man of great scientific curiosity
and in his career he became involved with acoustics,
cosmic rays, X-ray and radio astronomy, and, most
recently, physiology of the brain.

Our friendship and collaboration continued for almost
forty years, but no one person can easily trace his
accomplishments in such disparate fields. This is
particularly difficult for me since much of his activity
took place in Japan. I will describe only two episodes
which were important to both of us.

The first occurred in 1965 when Minoru was in the
U.S. and invented the modulation collimator. He had
been doing cosmic ray research with the MIT group led
by Bruno Rossi in 1962 when our group at ASE
discovered the first X-ray star, Scorpius X-1 (Sco X-1).
He became immediately interested in this research and
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followed our rocket program closely.

In the many discussions we had about the nature of X-
ray stars it became clear that any known physical process
that produced X-rays should also produce visible light.
The optical plates of the sky near Sco X-1 showed no
peculiar object. Could it be that the object was a diffused
nebula? Then it could be so dim that it could not be
observed. The only way to clear this mystery was to
measure the X-ray size of the object. The best accuracy
that could be obtained with the rather primitive
instruments we then had available was too poor to decide
this issue. Minoru’s contribution was typical of his subtle
and clever approach to the study of nature. The
modulation collimator does not pretend to measure the
position in the sky of a source (because of its multifold
solutions) but it allows the measurement of angular size.
In two ASE rocket experiments in 1965 and 1966, the
angular size of Sco X-1 was measured to be less than 7
arc seconds. This result predicted a relatively bright star
coincident with Sco X-1 position.

This position was measured in 1966 by using two
modulation collimators with the vermer technique
devised by Herbert Gursky. There followed the discovery
by Japanese and American astronomers of the optical
counterpart of Sco X-1 which revealed a new class of
objects. It is interesting to note that while these
experiments were being done, Minoru succeeded in
MIT
experimentally in the ASE program and to arouse the

getting scientists at to become involved
interest of optical astronomers in Japan in following this
subject.

This ability to relate to the interests and aspirations of
people of very different cultures was an outstanding gift
that Minoru used again and again to foster scientific
cooperation on an international scale.

The second episode that I briefly mention relates to



the discovery of pulsations from the source Cygus X-1
(Cyg X-1) with the Uhuru satellite. In 1971 the ASE
group that conceived and built the satellite was
frantically busy trying to keep up with the data stream
that was flowing from it daily. The only outsider we
invited to participate in the beginning phase of the
interpretation was Minoru. This is a tribute to him as a
scientist and as a trustworthy friend. Minoru became
interested in observing strange temporal events that
could not be
fluctuations. He noticed that during a single pass of the

easily reconciled with statistical
satellite detector field of view on Cyg X-1 the number of
counts registered seemed to vary too much to be
explained by statistics. There followed the decision to
slow down the satellite spin to afford more observing
time for each source. We extended the observing time
from a fraction of a second to 20 seconds and the
measurement revealed that Cyg X-1 was wildly
pulsating. It was the first stellar mass black hole ever
discovered!

The observations at this reduced spin rate led shortly
thereafter to the discovery of the class of X-ray binaries
containing neutron stars or black holes.

After his return to Japan Minoru worked hard to
establish experimental X-ray astronomy at Tokyo
University. His success is demonstrated by the world
class group that is his legacy.

I last saw Minoru for a short hour in Tokyo last year.
He was, as usual, leaving for some meeting in Europe
and I was in Japan to discuss possible Japanese
collaboration with Europe and the US on the ALMA
project in millimeter wave astronomy. Minoru was
helping us overcome cultural barriers. A recently signed
agreement in Tokyo makes this the first worldwide
project in astronomy. I regret deeply that Minoru Oda
will not be able to share the joy of first light.

(Associated Universities, Inc.)
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My obituary note for Professor Oda
Ken Pounds

Minoru Oda was the first person from Japan that I got
to know, a long, warm and productive relationship
beginning in 1967, when I spent the summer working
with Riccardo Giacconi’s group at American Science
and Engineering and Dr Oda was with George Clark at
MIT. Space Science was still a very young subject of
course, and so naturally many scientific collaborations
were just beginning. However, I believe I was Minoru’s
first link with the UK space community, a connection
that was later to lead to a major collaboration between
our two island nations.

The 1960s was a time of great excitement in X-ray
astronomy, with research groups from the USA, Japan,
Europe (and Australia) using the new sub-orbital
research rockets to search the sky for additions to the
handful of unexpectedly powerful cosmic X-ray sources
still carrying the names of the host constellation. A
major issue at the time, as subsequently with gamma ray
bursters, was identification. There, Minoru Oda made an
early and crucial contribution with the development of
the modulation collimator, a technique yielding X-ray
source positions of much improved precision. The
resulting success in identifying Cygnus X-1 with a blue
supergiant star led naturally to Oda’s extended interest in
that unique object. I suspect the early achievement of
Japan’s first space science satellite, Hakucho, launched in
1979 and led by Professor Oda, was driven by his
determination to further explore such remarkable cosmic
phenomena.

Viewed from the UK, the Japanese space science
programme that rapidly developed under Minoru Oda’s
leadership, based first at Tokyo University and later at
ISAS, was both familiar and enviable. The familiarity
was in the approach, in which space experiments were
designed and built by university researchers in their own
laboratories. That approach contrasted with the much

larger programmes in the USA and the Soviet Union.
What increasingly we envied was the growth in funding
in Japan, and particularly the independent launcher
capability available to Japanese researchers. With
hindsight the stage was well set, following our separate
successes with Ariel 5 and 6, and with Hakucho and
Tenma, for the first Japan-UK collaboration in X-ray
astronomy, GINGA.

ASTRO-C was an ambitious project, aiming to orbit
an X-ray detector array an order of magnitude larger
than anything previously attempted in Japan or Europe,
and comparable to the large NASA HEAO-1 mission.
With the substantial, but much smaller resources at
ISAS, Minoru Oda made the case to explore assistance
from outside Japan. Happily for us in the UK, he
decided our experience in building X-ray detectors for
the Ariel satellites and EXOSAT was relevant and I was
invited to visit Tokyo with senior officials from the UK
Science Research Council in 1979. From the start, the
relationship was a happy one, the collaboration building
readily on the mutual trust and regard from both sides.
The outcome - as they say - is history, with ASTRO-C
being re-named as GINGA following a successful launch
in February 1987 and going on to enjoy 4 near-flawless
years as the major source of X-ray data for astronomers
world-wide until re-entry in 1991.

In addition to the scientific impact of GINGA, the
collaboration was widely referenced in the UK and
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Japan as a model of international cooperation. A longer-
lasting benefit resulted from the exchange of scientists,
particularly students, between our two countries,
forming links that continue to underpin new joint
endeavours today. Recalling the importance Minoru Oda
placed on encouraging an outward-looking approach in
Japanese science, I know he will have judged the latter
benefit to be as important as the direct scientific returns
from GINGA.

Humility is a measure of true greatness and Minoru
Oda had this gift in full. During the early studies of
Cygnus X-1, when a key target was to find a
characteristic period in the X-ray emission, one of
Minoru’s students - who shall be nameless - produced a
light curve from random data. As the supervisor
examined the data, suggesting a period was indeed
apparent, the truth was revealed. Minoru stood back,
smiled and said that his student had taught him a lesson
he would not forget. Those of us fortunate enough to
have really known Minoru Oda will recall many happy
memories, and our own valuable lessons, from that
association.

He is greatly missed. (University of Leicester)
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