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ABSTRACT. — Light quantum is known to exist in the general structure of light which is concidered in the
electromagnetic  spectrum.

It appears paradoxial when lihgt is considered to propagate as waves and at the same time carry discreat quanta.

In this article Maxvell equations are treated in the context of Helmholtz theorem and it is shown that the solution
of this system is the Schrodinger wave equation.

Thus a new demention to the paradoxial situation has been added.

INTRODUCTION

It is well known that the light propagates in the form of Electromagnetic wave. In this
context, maxwell equations are often used in the treatment of the propagation of optical wave
(Bateman, 1955).

On the other hand, the light has been the subject of quantum mechanics due to the pres-
ence of light quantum in its structure. The Importance of Schrodinger wave equation comes from
the fact that it explains one aspect of the nature of light. Sommerfeld, starting with the wave - Op-
tic differential equation derived Schrodinger wave equation (Sommerfeld, 1928).

In this article, discussion of Schrodinger wave equation in the context of the treatment
of maxwell equation system in the light of Helmholtz theorem is attempted. Thus a new demension
has been added to the dualty of wave - descreat mass paradox.

THEORY

Maxwell equations in the context of Helmholtz theorem

If an F vector field complies with all the general mathematical conditions, this vector field
may be considered as the sum of two vectors equation (1).

In this equation ¢ is obtained by the differentiation of the scalar potential function

and it is an irrotational vector. (4) is a potential vector an it is solenoidal.

In the context of this theorem the displacement - curreint density vector 8D may be the-
oretically wretten in a general form as in equation (2).
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It is aso possible to assume a medium where ¢ is hot zero.
If we now arrange Maxwell's equations in accordance with the above conditions and relations
we get equation system (3).
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(The units used here are M.K.S8. system).
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Here:

: Scalar potential function

: Magnetic field intensity vector
: Magnetic field induction vector
; Electrical field intensity vector

: Electrical displacement vector
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: Is defined by the relation A. D = p
The differential equations of the scalar function (o):
The solutions of equation system (3) are the differential equations of the scalar function ().

If we take the divergence of both sides of the first equation. In equations system (3) we
get equation (4).
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on the ather hand is equal to:
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Therefore equation (5) can be written
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and V velocity may be assumed canstant the variation of V, with respect to x, ¥, with respect
to y, and V. with respect to z is zero.
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Under these conditions equation (5) may be written as

o0 . ae - ae - 0 F:) d
-—A-( !-!'——}+——k)=——~—~ Va+-2 o+ -2 o)
o ™ oz Py (Vs P V) P (Vs

we may rearrange this as follows:
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One solution of this equation is equation (7).
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multiplying both sides of equation {7) by velocity vector in scalar form we get

{89 ax 3¢ 38y 39 82 \N_ ooprypa e
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from this relation equation {8} may be derived.

A% _ sy e (8)
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from equation (4) and (8) we can derive the wave equation (9).
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On the other hand, from equation (7) and (8) Hamiltonian equation (10) may be derived
o) (o) G R
( ax ar % e\ ot {10

{Bateman, 1955).

Thus, from the discussion of maxwell's equations in the context of Helmholtz theorem, the
wave equation and the important equation of geometrical optics and wave mechanics namely the
Hamiltonian equation were derived for the function

P = ¢ (5517

Derivation of the Schrodinger wave equation from ¢ function

Up to this point we derived the solutions of maxwell's equations purely an theoretical basis
and in the context of Helmholtz theorem.

Thus we have shown that ¢ potential function has a solution giving the following wave
function
1
QSq) —_ —— _3_32'
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and that this wave propagates with a phase velocity (V) it is also shown that Hamiltonian equation.
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is also a solution of the ¢ function which is the principle function of physical optics and wave
mechanics.
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Now we will attempt to dlucedate the physica implications in the wave mechanics of our
findings.

For a monochromatic light lets assume that (¢) varies in accordance with equation (11)
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From equation (10) and (11) we can derive equation (12)
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Substituting relation (13)

L L A O (13)
ik, 89 aq
in the equations we get
v = L SR v {14
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Here (S) is action function or Hamiltonian characteristic function. Difining the relation

whare k=mnk,

_EJV_ = k the wave number, (k,) is the volue of k in vacuum (n) refrective index with respect

to vacuum.

We also know that relation (16) exists.

(aaf)s+(_%;_)2+(aaf )252,,(5.\1) .................................... {16)

(A. Sommerfeld, Wave - Mechanics, New - York 1928 p. 3)

Here m is the point mass, E energy constant, V potential energy. All is the function of
X, y, z coordinats.

From equations (9), (11), (15) and (16) relation (17) can be derived.
Ay 4+ 2mEVNE Yy =0 .. beetventaeseerreeras SN et e an

here k, is 2 universal value and can take the value of

where % is plank’s canstant (Sommerfeld, 1928, p. 5).
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If we substitude (18) in (17) we get Schrddineer's wave equation for micro mechanics for
single point mass. Equation (19)

2m\*
Ay + 2 m (E-V) (—-;—) W=D i eeess (19)

This is the fundemental equation of wave mechanics. Here ( y) is the wave function.

If we assume that external forces are nanexistant than (V) may be assumed zero. Under
these conditions Schrodinger wave equation may be expressed by equation (20).
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equation (20) may be written in the form of equation (21)
A2y BBy = 0ot sssssssissasiesns (21)
If this function is integrated for plane wave conditions, for positive x direction we obtain relation (22)

W o= A R X eyt errrarhenatearatrirarr .t asratr ar ety ban—atsoasane s tanatan (22)
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