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Water plays an important role in many teriesand
atmospheric processes as a mediator of electrosféna
between gaseous species. In a recent investigattitne
relation between aqueous standard redox poteatials
gaseous ionization potentials, simple linear deproes
were discovered for every group of elements of the
periodic tablé' This linearity was then used to estimate
the hitherto unknown ionization potentials of aicten
elements from their aqueous polarographic half-wave
potentials’

However, in these correlations, the ionization
potentials (which are generally negative as peuriheor
example, the ionization potential of hydrogen 18.56
eV) had to be taken as positive, as is usually adoti®ut
explanation in electrochemistry* On investigating the
reasons as to why the energy required to extractrehs
from elements should be negative, the author fabatl
the negative energy arises from Bohr's (or Schgmtis)
considerations of the energy of atoms. For exanipline
case of hydrogen, they took the sum,

| = Byn + Ecou = - 13.56eV. [1]

of the kinetic energy, & = (“2uy vi? = 13.56 eV, and
coulombic energy &y = /AT oy = -2B4in = -27.12 €V,
wherepy is the reduced mass of the atomjsathe Bohr
radius, v = /4T p,, = €/2¢,h, is the linear velocity (is
actually equal to the sum of the linear velocitéshe
electron and proton in the hydrogen atom) apdshe
angular momentum (is again the sum of the angular
momenta of the electron and proton). Thus theyiobth
the value -13.56eV as the ionization energy (I).

The angular momenta of the electron and praterin
fact sustained by their magnetic momenta as panbags
relations. Thus Bohr and others forgot to take adoount

the magnetic energy due to the magnetic momentum of

hydrogen f,.qy,+) arising from those of the electron and

proton? The present author has calculated this magnetic

energy using Larmor's relations and finds that &qual

to Emag: Umag,H HH = 'Ecoul where Hl = '(ZHHQM/G) is the
magnetic field andy, is the angular velocity. This shows
that the electron and proton are separated by e B
radius in a stable hydrogen atom due to the balahtiee
attractive coulombic and repulsive magnetic foraethis
distance. Thus the ionization energy (1) of hydrogethe
sum of the energies,

| = Egin + Ecou + Emag= + 13.56eV 2]

This explains the experimental finding that 13.56aee
“required” to ionize the hydrogen atom.

Amongst the other interesting results, it tuonit that
due to the electrical and magnetic properties ef th
electron and proton, the de Broglie waves assatiatth
matter are in fact electromagnetic waves of vejogjg =
vy = ac wherea is the fine structure constant and c is
velocity of electromagnetic radiation in vacuumugh
a is the refractive index of electromagnetic radiatiio
passing through the atom.dtalso the ratio of the
Compton wavelength\¢ = hju,c) to the de Broglie
wavelength Xgs = hiuyVgp).
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