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which until recently was mere workshop prac-
tice has now moved out of the engineer’s domain
to take its place as a regular branch of phy-
sical chemistry. A study of its fundamental as-
pects by physicists and chemists applying all the
modern techniques available to them would thus
appear to be essential for furtheér progress in

the design and maintenance of almost every

type of machinery.
G. N. REAMACHANDRAN.,
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ULTIMATE CONSTITUENTS OF MATTER *

ROF. CARL D. ANDERSON, of the Califor-

nia Institute of Technology, has presented
the accompanying table of elementary particles
of matter as known in March, 1951. He points
out that all the pariicles discovered since 1832
are unstable; after a short time, they either
undergo spontanzous decay or are captured by

atomic nuclei.

Dr. Robert Oppenheimer as saying in this con-
nection :

“An elementary particle is one that is so sim-
ple that one has no understanding of it whatso-
ever.”

Besides the fourteen listed by Prof. Ander-
son, a fifteenth particle is also expected, viz.,
the anti-proton, of negative charge but with

Elementary Particles of Matter and Some of Their Interactions

Mass 1n

Average lifctime

Particle election Y_Edr lis- against spontaneous Products of spontanecus
‘ covered , decuy
masses decay

Electron .o 1 1896 Slable ..
Proton . 1846 1890-1300 Stable ..
Neutron . 1848 1932 About 20 mia, Proton and electron
Positron ‘s 1 1932 Stahle ..
Positive 4 Meson .o 210 1036 2 % 106 sec, Flectron and two neuirinns
Negative u Meson .o 210 1936 2 X 108 sec. Electron and two neatrinos
Positive # Meson .o 276 1917 10-3 se:. t meson and neatrinns
Negative r Meson . 274 1947 107 % sec. ¢ meson and neutrinos
Neatral » Meson . 264 1950 Less than 10712 sec. Two photons
Positive V-Parlicle .. Unknown 1947 Less than JO~? sec. Unknown
Negative V-Particle .. Unknown 1947 Less than 1077 sec. Unknown
Neuatral V-Particle .o Unknown 1947 10~19 sec. Probably mesons and photons
Photon .o 0 e Stable None
Neutiino . 0 .- Stable None

The ‘elementary’ character of the particles is
rather uircertain; for, according to modern physi-
cal theories, particles may exist in ‘“virtual”
states iin which they may have observable effecis
while not existing actually as independzant ob-
servable particles. Dr. Anderson quotes

the same mass as the proton. According to a
recent report the track of such a negative pro-
ton has already been tentatively identified in a
Cosmic ray disintegration photograph by
Dr, Rober: B. Leighton at Pasadena.

* By courtesy of the Aues -un S¢ enlyel,

UTILISATION OF MONAZITE

N the course of his address to the Research

Club at the Harcourt Butter Technological
Institute, Kanpur, Sir S. S. Bhatnagar, Secre-
tary, Ministry of Natural Resources and Scien-
tific Research, observed that examination of the
monazite sand from Travancore was taken up
by the Government of India after World War II,
and that it was found to contain cerium, tho-
rium, and 0:14% uranium. An agreement, hc
said, has now been reached with the Sociely
of Rare Earths, Paris, for setting up a factory

in India, treating 1,500 tons per year. There is
already at present a pilot plant of 250 to 500
tons capacity, fetching about Rs. 15 lacs por
year. In the coursz of a few months the factory
will start functioning with full capacity. As
cerium with small amounts of zirconium and
magnesium has recently found use in the con-
version of cast iron into sieel, it is expected that
wheon it is produced here, there is bound to be
a greal demand for it at very high prices,
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