CHAPTER V
DISCUSSIONS AND QONCLUSIONS
The most outstanding success of quantum mechanics has been

in the understanding of __
the hydrogen atom :

simple atoms, especially,

n this thesis we have

| —

taken our quantum mech is important achievement,

i.e., to an under: hydrogen atom. The
solution of the hyt wn. The energy

easily from

function of the hydrogen-atos into that'of a harmonic oscillator by
transforning the Liie-pareneter-as-weii-as-coordinate variable (10).
Such a conversian%ﬁ e : tlﬁ mapping called the

Kustaa:ﬂlﬂmu-snefe];gansfomatmwuch converts the hydrogen

atom pmbleﬂ ntg frl TSkrBRiE odci Ldator Broblem id R! subjected

to a r:onstral t for the dimensional reduetion. The discrete energy

spectiap 1 aldbivld | oot Melabies d ank bicma lebibn in v

exactly transformed Green's function.

Let us now recall the treatment given in this thesis. We
have discussed the method used by Pauli to obtain the hydrogen
spectrum within the frameworks of matrix mechanics. Though, the
matrix method is theoretically simple, but, in the pratice, it

involves very complicated mathematics. In the matrix mechanics,
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Hamiltonian of classical mechanics reduce to relations between
infinite matrices and are extremely cumbersome to solve. Even the
problem of harmonic oscillator, which in classical mechanics is one
of the simplest, becomes complicated when treated by the matrix
method. The difficulties are further aggravated when we deal with
systems having several degrees of freedom. The success of the Pauli's

trum, is an elegant illustra-

The solution of the

it can be obtaine ] dch 2 ;5f s equation or from
Feynman's path i
mechanics can be

In his tre i had use e conserved vector in

the Kepler problem, nstructed matrix equations

which comprise the const : "if-n'the problem. Nevertheless,

e L
et "/-la-:""'l o

this treatment 1furathar "real" hydrogen

atom problem, a spgin-orbit interaction has to bel included in the
consideration. I@:ihe presence ¢ -'spin-qE}it interaction, T

is no longer a constant. of the matlnﬂ. When an spin angular

woncm P AABTIINE L i
aﬁmﬂﬂ'ﬁﬁmfnwmaﬂ

will be a constant of the motion. One should extend the present
treatment to the real hydrogen atom problem by adding up the spin-
orbit effect in order to obtain the realistic solutions of the

hydrogen atom.
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