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My thesis work as a graduate student at Caltech consisted of studying, by means of a Wilson

cloud chamber, the space-distribution in various gases of photoelectrons produced by X-rays.
Meantime (1926 to 1929), Dr. Chung-yao Chao, working in a room close to mine, was using an
electroscope to measure the absorption and scattering of gamma-rays from ThC”. His findings
interested me greatly. At that time, the 2.6 MeV gamma-rays from ThC” were believed to
interact with matter wholly by Compton collisions as governed by the Klein-Nishina formula.

Dr. Chao’s results showed clearly that the gamma-ray absorption was much greater than that
calculated by the Klein-Nishina formula.
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Dr. Millikan wanted me to build an instrument to measure the energies of the electrons present
in the cosmic radiation. I began work on the design of the instrument which he had proposed
for the cosmic ray studies. It was to consist of a cloud chamber operated in a strong magnetic
field. The magnet, as actually designed and built, was a pair of air-core solenoids capable of
operating at 600 kW. When operated at full power, the magnetic field through the whole cloud
chamber was slightly over 25 kilo-gauss. The first results from the magnet cloud chamber were
dramatic and completely unexpected. There was an approximately equal number of particles of
positive and negative curvatures, in sharp contrast to the electrons expected from the Compton
scattering of high energy photons.
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It has often been stated in the literature that the discovery of the positron was a consequence
of its prediction by Paul A. M. Dirac, but this is not true. The discovery of the positron was
wholly accidental. Despite the fact that Dirac’s relativistic theory of electrons was an excellent
theory of the positron, and despite the fact that the existence of this theory was well known to
all physicists including myself, it played no part in the discovery of the positron.

It was not immediately obvious to me, however, as to just what the detailed mechanism was in
the production of positrons. Did they somehow acquire their positive charge from the nucleus?
The idea that they were created out of the radiation itself did not occur to me, until Patrick
M. 5. Blackett and Giuseppe P. S. Occhialini suggested the pair-production hypothesis based
on their beautiful experiments on cosmic rays. Namely, a pair of electrons, one positive and one
negative, are created in the Coulomb field of a nucleus, when the incident gamma-ray has an
energy higher than 2mec?.
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The workshop was formed by young scientists from the mainland China, Korea, Taiwan,
Japan. The number of participants 7 50, including 10 from Japan. For all of us
Japanese, this was the first visit to China. A new convention center was used as the conference site..,
which was built in 2004 and is located close to the Shanghai downtown.

During lunchtime on the first day, I became acquainted with two graduate students, Mr.

Cheng from Beijing and Miss Wu from Taipei, who are engaged in numerical studies of high-
temperature superconductors and organic materials with ferromagnetism, respectively . Miss
Wu | mentioned to l,f her recent progress, enabled by {new computer) s which she bought last
year. This brought us into {chat) , on rapid increase in the computational power. A Korean
semiconductor experimentalist with {humor) 4, Who joined us, sa,id; “We can’t imagine what
kind of computers our children are using when they are grown up”, and {rest) - of us agreed,
“Indeed -’

On the second day, there was a session as to the way of enhancing collaboration between
experimentalists and theoreticians. I explained that the Japanese graduate education generally
requires us to choose theory experiment. However, this was not appreciated very much.
Over the whole late afternoon we | discussed about |, {problem) ., while we did not eat
drink. This made our dinner even more delicious. Particularly, I loved {dish) . which used

some kind of river fish.
In short, all the participants were ;5 very much satisfied with {workshop) » and the Shanghai
cuisine. I had {impression) . that these east-Asian foreign scientists are generally excellent,

often with a much broader interest, {higher intelligence) ., and better skill of communication
than we Japanese. I hope to make better friends with them.
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