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the theories of Debye and Born is however
clearly irreconcilable with the statistical con-
cept of the nature of thermal energy in mate-
rial bodies. Thermal! agitation is envisaged in
Boltzmann's entropy-probability principle as a
chaotic and fluctuating disturbance varying
in its character and intensity from instant to
instant and from place to place within the
material. Atomic groups of similar nature
which are located in parts of the crystal not
contiguous to each other may indeed wvibrate
with the same frequency. But there can be
nothing in the nature of definite relationships
either in their amphtudes or in their phases of
vibration persisting in time

The issue can also be put a httle differently.
A crystal 1s an assembly of an immense num-
ber of individual atems which are capable of
moving from their positions of equilibrium.
Hence the state of the system can only be
described 1n terms of the values of a very large
number of 1ndependent variables. The inter-
actions between neighbouring atoms would
naturally influence their relative movements and
determine their modes and f{reguencies of
vibration. But we cannot in any circwunstances
regard the entire assembly as a single unit in
the thermodynamic sense or postulate constancy
of amplitude or coherence of phase 1n the
atomic vibrations over 1ts entire volume. A
description of the thermal agitation in precisely
defined ferms 1s possible only for domains of
space and periods of time which are small in
comparison with macroscopic standards. In
other words, the entire ideology behind the
theories of Debye and Born is 1ncompatible
with the fundamental notions of the nature of
thermal energy which lie at the base of the
science of thermodynamics.
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7. MISINTERPRETATION OF THE QUANTUM THEORY

As has been shown above, the theory of
specific heats can be placed on a logically sus-
tainable basis only if we recognize that the
oscillators which are the carriers of the ther-
mal energy are the structural elements in the
crystal. We then obfain a picture of the ther-
mal agitation in the solid which is consistent
with the general principles of dynamics and of
thermodynamics. Necessarily, therefore, it is
these same oscillators whose vibrational ener-
gles must be assumed to be quantised. Since,
further, these oscillators are present in large
numbers distributed over the volume of the
crystal, we have a logical justification for the
use of Boltzmann’s principle 1n conjunction
with the quantum hypothesis for the evalua-
tion of the average energy of the osciliators
of any particular frequency and therefrom also
the evaluation of the heat capacity of the entire
crystal.

To the fallacies which vitiate the Debye and
Born theories we have therefore to add one
more, viz, that they give a fantastic and alto-
gether meaningless interpretation to the postu-
lates of the quantum ftheory. They proceed to
quanhtise the energy of the normal modes of
vibration of a macroscoplc crystal; in doing
this, they ignore the fact that the theory of
quanta possesses a meaning and significance
only in relation to the behaviour of the phy-
sical entities which the language of determinism
characteristic of macroscopic physics cannot
successfully describe. For example, we can
speak meaningfully of guantising the energies
of rotation or vibraticn of a molecule of ben-
zene ; but i1t 15 patently absurd to quantise the
vibrations of a tuning ferk or the rotations of
a flywheel,

DISCOVERY OF ELEMENT 102

LEMENT 102, as yet unrmamed, has been disg-
covered 1n the course of a joint research
project by scientists from Sweden, Great Britain
and US.A. In the experiments performed to
make this new element, curium-244 deposited
upon a thin foil was exposed to a stream of
accelerated carbon 1ions generated by the
225-cm. cyclotron at the Nobel Institute, Stock-
holm. The carbon ions included both carbon 13
and carbon 12 particles Absorption of carbon 13
particles 1 the curivm led to the formation
of element 102. The ek;.gnent 102 formed was

collected on a separate fbil placed near the tar-
get foil, along with other atoms produced and
eJected by the interaction of the beam of par-
ticles and the target.

Flement 102 was identified among the pro-
ducts on the capture foil by radiochemical
methods ; the isotope identified had a half-life
of about 10min. and emitted alpha-particles
with an energy of 8-5 MeV., The isotope prob-
ably has a mass of 253 but this has not yet been
established with certainty.




