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THE DISCUSSION OF SCHRODINGER WAVE EQUATION ON THE CONCEPT OF POINT MASS
PAIRS

Sirrt KAVLAKOGLU *

ABSTRACT— As it is known, the light emission has both of wave and quantum nature. Because of the latter, it can be handled as a point
mass in the case of necessity. The wave properties of the light are investigated by Maxwell wave equations and the point mass properties by
Schrodinger wave equation. The purpose of the paper is to show that these two properties of the light can be treated by a single equation sys-
tem. To realize this aim, "Extended Maxwell Equation System" is proposed and it is shown that, this system, under acceptable limitations,
comprises both electromagnetic wave equations and the scalar wave equation from which Schrédinger wave equation can be derived. Thus it
is revealed that the symetry which is present between electric field vector and magnetic field vector in the "Extended Maxwell Equation Sys-
tem", also exists between wave front surface normals of y and ¢ of two scalar Schrédinger wave eguation. Since, the coefficients of
Schrodinger wave equation pair can be different, it is possible to assume the existence of two different mass points, associated to these two
wave front surface which arc perpendicular to each other.

INTRODUCTION

Maxwell equation system provides most effective means to investigate the electromagnetic fields (Straton, 1941).
The investigation of the electromagnetic wave properties of the light could be done with these equations (Bateman, 1955).

But, the direct investigation of the "light-quantum" properties of the light cannot be done with Maxwell equation sys-
tems. Only, after introducing the concepts of singular points, singular curves, the investigation of the electron model of the
light is done with Maxwell equation systems (Bateman, 1955).

As it is known, "pointmass-wave" properties of the light are investigated by using Schrddinger "wave-equation"
(Sommerfeld. 1928).

Events of the light comprise of "pointmass-wave" events as well as electromagnetic wave events. Therefore, it is
thought to be interesting to investigate all the events of light within the framework of one equation system. Maxwell equa-
tion system is considered a good approach to realise this aim.

As the first step, it has been shown that Maxwell equation system's can be extented by using Helmholtz theorem
(Phillips, 1933). Secondly, it has been shown that scalar wave function of the extension term, satisfies Schrodinger wave
equation. Since the coefficients of Schrédinger equation pair can have different values, there must be two point mass, differ-
ing from each other, connected to two orthogonal surfaces. Therefore, in any light emission event, point mass pair concept
has to be a concept which should be considered seriously.

Thus, it has become possible to investigate an electromagnetic wave event together with the associated pointmass-
wave event by using proposed extented Maxwell equation system. In this way , it has been proved triadl Maxwell symetry be-
tween electric field intensity vector and magnetic field intensity vector exist, aso, exists between the wave surface normals
of y and ¢ ofthe scalar wave equations of the system.

Therefore a concept of seperate pointmassrelatedto the two orthogonal surface,y and ¢ may be accepted.
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THEORY
EXTENDED MAXWELL EQUATION SYSTEM

Maxwell equation system (Bateman, 1955) is:

1 oH
VXE=2« — — VH=0
C (1)
1 2B
VXH= — — V.E =0
C 2t
E vector of electric field intensity
H : vector of magnetic field intensity
C velocity of light
t time

E and H are assumed as

E=Ey(x,y.2)c 1O @)
H=H,(x y. 2)ec 10t

Here, (w) is angular velocity, (x,y,z) are cartesion coordinates. According to Hclmoltz theorem, a vector F can be ex
pressed as the sum of one selonoidal and one irrotalional vectors as:

F=-W+ UXA ' (3)
Scalar () and vectorial (A) functions arc the functions of time as.

W=, (xy. 2)c o A=A, (x, v ?.)\':i(""l

Mathematically, according to the Helmoltztheorem, the following equation of

1 oE
—_— e =VXH
C ot

can be written as

1 JE
— — =~VyVXH 4)
C
OrF 4%
1 9 C
— —(E-i — Vy) = VXH 5
C ot W

Let's assume

C
$5=E-i— W
w



SCHRODINGER WAVE EQUATION

Under this situation, a modified, mathematically extented for of Maxwell equation system (1) is defined as

1 &H
VX8 =-—= - V.H=0

C at {6)
1 a8

VXH = — — Vs =¢

C o
In the paper, the Equation system (6) is called "Extented Maxwell Equalion System”.

PHYSICAL MEANING MAXWELL EQUATION SYSTEM

The following wave equations, can be written easily, from equations (6), as

1 ¥
VS -t
C at
@
1 PH
V2H - — — =0
c? a2
From them
@l
V25, +—— $o=0 (8)
C 2
@?
V2Hy+—— Hy=0 %
c?
differential equations can be wntien.
Since
C
So=Ey- i— V¥,
w

(Eq. ¥, arc recl), and substituting it in (8), it is got

C o? o?
V2 (Eg- i—Vyp) + — | V2Vt — V] =0
o c? c?

By scparating reel and imaginary terms in this equation the following differential equation is got.

, 02 C ) I':'..'2
VE"*FI Eg-i— [V3(Vyy ey Vy) =0 (10)
0

To find the solution, these are writlen as

w?

V2E,+— E,=0
CZ
mz

L Vyy+ -E—ZV‘PO= o

are writien,
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Therefore the solution of the equation system (6), is reduced to the solution of the following three differential equa-

tions.
mz
ViE+ — E=0 a1
Cz
mz
VIH+ — =0 an
C2
mz
V(W) + — Vg =0 (13)
CZ

Equation (13) is the part of the "Extented Maxwell Equation Eystem".

Because of (11) and (12) equations, (1) and (6) equations systems have all the properties of the electromagnetic wave
propagation. Additionally, (6) equation system contains a scalar ({) function.
To reveal the properties of (V), (13) differential equation is written as:

2
()

V(Viy+ — gy )=0
C2

From this,

o?

Vigs — g =1
CZ

{ 1) is an integration constant.

The latier equation can alsa be wrilten as:

Vzw(i--L-)wo (14)
c? v

Let's assume 120 and,

(1)2 ! (r)z
c? v a? (15

(16)
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"a" is the phase velocity and because of (15), it is the function of posilion,
W C
Letspot — = k,— =n andk=lpn
a a
Here, (k) is wave number, (n) is the refraciive index of the space.
Then, the equation (16) becomes as,
VZy +nlkly=0 an
To investigaic the propertics (n?), Jet's assume
y=B ek T

where (B) and (T) arc the luncuions of (x,y,2) cariesian coordinates. In this case
ar |2 ar |2 ar
(-BT ) + ('g_) + (

2
— ) =ar
This is Hamillon dilferential equation (Sommerfeld, 1928).

Here AT, = n?
On the other hand, AT, is
ATI = 2m| c-U(x.y.2)|
Here, m, point mass; ¢, energy constant and U is potential energy.
‘Then differential equation becomes,
V2 + 2m (e-U) k2 y=0

or

Viy +2m(c-U)( n )zw =0
h

where (h) is Planck's constant (Sommerfeld, 1928). This is the well-known Schrédinger's wave eguation.
As, it has been shown, the () function in the equation (6) justifies Schrédinger wave equation.

Therefore, it becomes possible to investigate all the light events comprising of wave, pointmass-wave characteristics
of thelight, by using "Extended M axwell Equation System".

1 dH
On the other hand, if the similar operations are done in the — — field, one wave front () function orthogonal

C &
to wave front function () will be specified. Consequently, it will be possible to infer the presence of two different mass
points associated with these functions.

Manuxcript received May 11, 1990



64 Sirrt KAVLAKOGLU

REFERENCES

Bateman, H.,1955, The Mathematical Analysis of Electrical and Optical Wave-Motion: Cambridge University Press.
Phillips, H.B., 1933. Vector Analysis: Cambridge.
Sommerfeld, A., 1928, Wave Mechanics: E.P. Button and Company Inc., New-York.

Straton, J.A., 1941, Elektromagnetik theory: McGraw-Hill Book Company, Inc., New York.



