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INTRODUCTION: eutrons in a compact nucleus, the

In order to explain observed exceptional
stability of atoms and discreet line spectra of element otons and neuy
Bohr postulated the existence of statutory orbi Yukawalg
which electrons are supposed to move aroui same line of reasoning, it is

nucleus, without emission of electromagnetig
as demanded by classical electrodynamics,
counterbalancing the pull towards the nucleus due For investigation into the type and properties of

coulomb attraction by the centrifuga agreement such particles, a number of similar features between
with classical mechanics.

The apparent anoma rejecting result of

Firstly, like nuclear forces, forces operating
among electrons and nucleus in the atom are non-central
or tensor forces depending partly on the spin orientation
of the nucleons and electrons.

Secondly, like nuclear forces, such forces display
the property of saturation, manifested in the formation
\fugal f8rces due to of the chemical bonds between valence electrons in
ith the laws of atoms due to their strong tendency to attain electronic

motion of

classical ncing coulomb configuration of inert gases like helium, neon, argon,
attraction towards the same time, not krypton, xenon, etc. in the atoms of which saturation of
to obey the result o electrodynamics which such exchange forces is practically complete resulting in
predicts loss of energy b accelerated electron which absence of any compound formed by such gaseous
would result in motion off€lectron along spiral trajectory elements with a few exceptions like xenon hexafluoride,
with decreasing radius ultimately leading to the collapse etc. In the absence of saturation, an indefinite number of
of the atom. electronic configuration resulting in the formation of an
indefinite number of bonds would be possible.
NATURE OF COUPLING AMONG THE NUCLEUS AND Thirdly, like inter-nucleon forces, such forces
THE ELECTRONS: operating among the nucleus and electrons act over
In order to account for strong attractive nuclear short ranges.

force among nucleons overcoming coulomb repulsion
among protons and binding both positively charged
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All the three features mentioned above strongly
point to the exchange character of the forces operating
among the nucleus and electrons in the atom.

Rough estimates can be made about energy,
momentum and mass of a particle exchanged among
nucleus and electrons, using Heisenberg’s uncertainty
principle.

If AE, Ap and me are uncertainties in energy and
momentum respectively of nucleus and electrons, mex be
the mass of the particle exchanged, then

Ap. Ax = h/(2m), whence Ap = h/(2m. Ax) = 10-24 Kg.m.s"
1

AE. At = AE. (Ax/c) = h/(2m), whence AE = 10-16] =~ 2
KeV.

Mmey .c2 = AE, whence mex = 1033 Kg, whence h = 6.63 X
1034].s & c=3X108m.s?!

and Ax = distance over which the particle travels inside
the atom.

Thus, the mass of such a particle sk
about one hundred times lesser than the

mass of neutrino?3 &4,
The value of the order g the mass

obtained

urs) of neutrinos
n, muon and tau

have been i d - namely elec

types. Each type of neutrino belongs to lepton family
being affected by weak interaction or electro-weak
interaction, is a Fermion with half-integral spin and has
its own anti-particle. The types are capable of
transforming into one another (colour change) during
flight.

CONCLUDING REMARKS:

The present view 4
is a secondary or “spi
which binds quarks
also suggested
structure, its

t nuclear exchange force
ct of the strong force
rm neutrons and protons. It is
ectron, too, has a complex

electrons may

gnized as a form of electro
over coulomb forces of

baryon and lepton numbers in addition to the laws of
conservation of energy, momentum, angular and spin
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