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Terminology on Radiochemistry and Nuclear
Chemistry in Japanese: a Historical Aspect of
Cultural Exchange between East and West

8 OR E F

Yoshitaka Minai

This is a note on how Japanese terminology on radiochemistry and
nuclear chemistry was established after discovery of radioactivity in
European academia. Nuclear science and technology started at
discovery of radiation and radioactivity in 1890’'s at the middle of Meiji
era, when lots of terms on new concepts in science and technology
established in the West flew into Japanese academia, just established.
Those terms were translated into Japanese, using both Chinese ‘kanji’
characters and phonetic ‘kana’ alphabets. Some terms noted by ‘kanji’
characters were exported to China whereas most of Japanese words
and terms with ‘kanji’ were born in China and imported into Japan for

two thousand years of cultural exchange in the east Asian history.
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K4 BFERFOESRER [11]
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HH

490430 BC Empedocles: four elements: air, earth, water, and fire.

460-370 BC Democritos: atom theory.

1661
1808
1896

Boyle: the elements, a limited number of substances.
Dalton: molecules, combinations of atoms.

Becquerel: discovery of radioactivity; the intensity of the radiation is measured either through
its of air or through the scintillations from the fluorescent screen.

1896-1905 Crookes, Becquerel, Rutherford, Soddy, Dera, Boltwood et al.: discovery of radioactive

1898

decay and radioactive decay series.

P. and M. Curie: discovery of polonium and radium; the radiochemical methods.

1898-1902 P. Curie, Debierne, Becquerel, Danilos et al.; radiation affects chemical substances and

1900

1900
1902
1903
1905
1907
1911

1912
1912
1913
1913

1913

causes biological damage.

Villard and Becquerel: proposing electromagnetic nature; finally proved in 1914 by
Rutherford and Andrade.

Becquerel: are identified as electrons.

M. and P. Curie and Debiern: isolation of macroscopic amounts of radium.

Rutherford: is shown to be He atoms.

Einstein: the law of equivalence between mass and energy.

Stenbeck makes the first therapeutic treatment with radium and heals skin cancer.

Rutherford. Geiger, and Marsden: lRutherford scattering1; atoms contain a very small

positive nucleus.

Hevesy and Paneth, application of .
Wilson develops the cloud chamber.

Hess discovers cosmic radiation.

Fajans and Soddy explain the radioactive decay series by assuming the existence of isotopes.

This is proven by J. J. Thomson through deflection of neon ions in electromagnetic fields.

Aston separates the isotopes of neon by |gas diffusion|.

N. Bohr shows that the atomic nucleus is surrounded by electrons in fixed orbitals.
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Rutherford: first nuclear transformation in the laboratory,

‘He + "N — "0 + 'H.

Aston constructs the first practical mass spectrometer and discovers that isotopic weights are
not exactly integers.

Hahn discovers nuclear isomers:

Zimpa(Uxy) — #Pa(Uz), half-life = 1.2 min

de Broglie advances the hypothesis that all moving particles have wave properties.

Lacassagne and Lattes use radioactive trace elements (Po) in biological research.

1925-1927 Important improvements of the IBohr's atomic modell: IPauli's exclusion principle|

1928
1931
1931
1932

1932
1932

1932
1932

1933
1934

1935
1935
1935
1937

1938

1938

Schrodinger's wave mechanics|, IHeisenberg's uncertainty relationshiplA

Geiger and Muller: |GM tube| for single particle measurements.

van de Graaff develops a linear accelerator of 4
Pauli postulates formation of the neutrino iA

Cockcroft and Walton develop the high voltage multiplier and use it for the first nuclear

transformation in the laboratory with accelerated particles (04-MeV 'H + "Li — 2'He).
Lawrence and Livingston build the first cyclotron.

Urey discovers deuterium and obtains isotopic enrichment through evaporation of liquid

hydrogen.
Chadwick discovers the neutron.

Anderson discovers the positron, e* or 37, through investigation of cosmic rays in a cloud

chamber.

Urey and Rittenberg show isotopic effects in chemical reactions.
Juliot and 1. Curie: discovery of artificial radioactivity:

‘He + “Al = *P + n; ¥P — ¥Si (B, 25 min).

De Hevesy: neutron activation analysis.

Yukawa predicts the existence of mesons.

Weizsacker derives the semiempirical mass formulae.

Neddermeyer and Andersson discover in cosmic radiation using photographic
plates.

Bethe and Weizsacker propose the first theory for energy production in stars through nuclear

fusion: 3'He — “C.

Hahn and Strassman discover fission products after irradiation of uranium with neutrons.
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1938-1939 Meitner and Frisch interpret the discovery by Hahn and Strassman as fission of the

by neutrons.

1938-1939 F. Joliot, von Halban, Kowarski and F, Perrin in France apply for patents for nuclear

1940

1940

1942
1944

1944

chain-reacting energy producing devices and starts building a nuclear reactor; the work is

interrupted by the war.

McMillan, Abelson, Seaborg, Kennedy, and Wahl produce and identify the first

, neptunium (Np), and plutonium (Pu), and with Segre discover that *’Pu

is fissionable.

Scientists in many countries show that is fissioned by slow neutrons, but **Th and only by fast
neutrons, and that each fission produces two or three new neutrons while large amounts of
energy are released.

Fermi and co-workers build the first nuclear reactor (critical on December 2).

First gram amounts of a synthetic element (Pu) produced at Oak Ridge, USA. Kilogram
quantities produced in Hanford, USA, in 1945.

McMillan and Veksler: discovery of the [synchrotron principle] which makes it possible to build

accelerators for energies > 1000 MeV.

1940-1945 Oppenheimer and co-workers develop a device to produce fast uncontrolled chain reactions

releasing very large amounts of energy corresponding to 20,000 tons of TNT: first test at
Alamogordo, New Mexico, USA, on July 16, 1945, followed by the use of atomic bombs on
Hiroshima (Aug. 6, 1945) and on Nagasaki (Aug. 9, 1945).

1944-1947 Photo-multiplier are developed.

1946
1946
1949
1950
1951

1952

Libby develops the “C-method for age determination.

First Soviet nuclear reactor starts.

Soviet tests a nuclear bomb.

A nuclear shell model is suggested by Mayer, Haxel, Jensen and Suess.

The first breeder reactor, which also produces the first electric power, is developed by
Argonne National Laboratory, USA, and built in Idaho.

The United States test the first device for uncontrolled large scale fusion power (the hydrogen
bomb).
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