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The mass of Photon is one of the important and controversial subjects in modern physics. In standard
physics, the photon is regarded as a particle of zero rest mass, and its energy is obtained from the
Planck relation. Within the framework of Saleh Theory, however, the photon is regarded as a stable
particle possessing a definite and constant mass.

The purpose of this section is to present a set of theoretical and empirical reasons that may be
examined in support of the hypothesis that the intrinsic mass of the photon is constant for all photons,
and that changes in photon energy do not necessarily imply a change in its mass.

The fundamental relation for photon energy is written as follows:

Ey=hf=he/,
where:
* £, is the photon energy, h the Planck's constant, f the photon frequency, c the speed of light and A
the photon wavelength. The eight principal reasons are presented below:

1. The Origin of the Photon and the Constant Rest Mass of the Electron

Each photon is produced or emitted in electromagnetic processes associated with charged particles,
particularly the electron. The mass of the electron is a fixed and definite quantity:

m.=9.109 x 10" kg

If the process of photon emission from an electron takes place under identical conditions, and the
fundamental properties of the producing particle remain constant, it may be proposed that the
resulting photons likewise possess a constant mass property. Within the framework of Saleh Theory:

my, = constant

Therefore, differences in photon energy need not necessarily arise from differences in their mass;
rather, they may arise from differences in frequency, wavelength, or other energy components.

2. The Relation Between Photon Energy, Frequency, and Wavelength
One of the most important properties of the photon is that its energy is dependent upon frequency:
E,=hf
and, given the relation:

f=c/A
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it follows that:

Eyzhc/g

Therefore, if the wavelength of the photon changes, its energy changes accordingly. For two
photons of different wavelengths:

—h
E 1200 C//11
—h
E Yy T c/ﬂz
Consequently:
E v, * E -

However, this difference in energy alone does not indicate that the intrinsic mass of the two photons
differs. Within the framework of the constant photon mass hypothesis:

my, =my, =my

Thus, differing energies may be explained without assuming any change in the intrinsic mass of the
photon.

3. Evanescent Waves and Penetration Depth

In the phenomenon of the evanescent wave, the field intensity decreases locally in the vicinity of the
interface, and the penetration depth of the wave depends on the conditions of the medium. The
penetration depth may generally be considered a function of the following parameters:

dp = f (n1, n2, A, 0)
where:

* dp = penetration depth
* n1 and ny = refractive indices of the media
* A = wavelength

* 0 = angle of incidence

Under many conditions, an increase in wavelength may result in an increase in penetration depth. On
the other hand, according to the energy relation:

Ey=hc/A

as wavelength increases, photon energy decreases:

AT — Eyl
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Therefore, a photon of lower energy may exhibit different propagation or penetration characteristics
within a medium. This indicates that the behaviour of the photon within matter cannot be explained
solely by a change in photon mass, since the observed variations may arise from the interaction
between the wave and the medium. Within the framework of Saleh Theory:

my = constant

4. The Differing Response of Solar Cells to Different Wavelengths

Solar cells do not respond identically to different wavelengths of spectrum. The amount of electrical
energy generated depends on factors such as the semiconductor material, cell structure, absorption
coefficient, and energy conversion efficiency. According to the photon relation:

Ey=hf=hc/A
For red and violet spectrum:

Xred > 7Wiolet
Therefore:

Ered < Eviolet

That is, the energy of each red photon is lower than the energy of each violet photon. However, in an
actual system, the amount of electricity generated does not depend solely on the energy of a single
photon, but also on the number of photons absorbed and the conversion efficiency. Therefore, if under
particular conditions red spectrum is able to produce a greater electrical output, this does not
necessarily mean that the mass of the red photon is greater. Under the constant mass hypothesis:

Mred = Myiolet = My
Hence, differences in photon energy may exist without any change in their intrinsic mass.
5. Change in Wavelength in a Laser Owing to Cavity Temperature Change

In certain laser experiments, including systems employing a resonant cavity, a change in cavity
temperature can alter the resonance conditions and, consequently, change the wavelength of the
output radiation. If the output wavelength increases:

A >\
From the photon energy relation:
Ex=hc/h
and:
E> <E;

Therefore, the output photon may possess a different wavelength and energy. This change may be
attributed to a change in the physical conditions of the system, such as the refractive index, the
effective cavity length, and the resonance conditions. Consequently, a change in the wavelength or
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energy of the output photon does not necessarily signify a change in the intrinsic mass of the photon.
Within the framework of Saleh Theory:

my = constant

6. Differing Types of Photon Motion and the Independence of Mass from Energy

Within the framework of Saleh Theory, various components of photon motion are considered, such
as linear, wave-like, rotational, or helical motion. In this model, the total energy of the photon may
comprise several distinct components:

Etotal = Elinear + Ewave-like + Erotational + ...

Consequently, a change in the total energy of the photon may arise from a change in the contribution
of any of these components. Therefore, if the energy of the photon changes, it need not necessarily
be concluded that its mass has also changed. Within this view:

my = constant

Ey #E,,

Y1
may hold simultaneously. In other words, a difference in energy between photons does not necessarily
imply a difference in their intrinsic mass.

7. Redshift and Blueshift

One of the most significant phenomena demonstrating a change in photon energy is redshift and
blueshift. In redshift:

Ared > Minitial
Therefore:
Eiea = hc/ Xred E:ed < Einitial
In blueshift:
Ablue < Ainitial
Therefore:
Eblue > Einitial

Thus, the energy of a photon may change at the point of observation. However, this change in
energy does not necessarily signify a change in the intrinsic mass of the photon. Within the
framework of constant mass:

My eceivea = Memitrea = M
Therefore, the change in photon energy may be regarded as independent of any change in its intrinsic
mass. This constitutes one of the most important foundations of the constant photon mass hypothesis
by Saleh Theory.
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8. Conservation of Mass in the Process of Photon Emission

In the process of photon emission from an atomic or electronic system, energy is transferred from one
state to another. For an atomic transition, it may be written:

AE=E; —E;
and the energy of the emitted photon is equal to:
Ey=hf
Therefore:
AE=hf

In this process, the energy of the system changes; however, this change in energy alone does not
constitute a reason for a change in the intrinsic mass of the photon. Within the framework of Saleh
Theory, the photon, once produced, possesses its own constant mass:

my = constant
and its energy may be determined by its frequency or wavelength:
Ey=hf=hc/A

A distinction may therefore be drawn between the intrinsic mass of the photon and the energy of the
photon.

Conclusion

Examination of these eight arguments demonstrates that a distinction may be drawn between the
intrinsic mass of the photon and its energy. The principal photon energy relation:

E,=hf=hc/A

shows that photon energy is directly dependent upon frequency and wavelength. Therefore, a change
in wavelength or frequency may bring about a change in photon energy.

On the other hand, within the framework of Saleh Theory, it is assumed that:

my = constant

and, for different photons:

mV1 = sz = mVs
Consequently, it may hold that:
EV1 * El/z
while
mV1 = sz
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In this way, phenomena such as changes in wavelength, differences in photon energy, the behaviour
of evanescent waves, the differing response of solar cells, changes in laser wavelength, and redshift
and blueshift may be examined as phenomena related to changes in energy and to the interaction of
the photon with the medium, without necessarily assuming any change in the intrinsic mass of the
photon.

Within the framework of Saleh Theory, it may therefore be proposed as a hypothesis that the photon
is a stable particle of constant intrinsic mass, and that a change in its energy does not necessarily
signify a change in its mass.

It should be noted that, at present, these eight points must be regarded as theoretical arguments and
motivations for the empirical investigation of the constant photon mass hypothesis. For this
hypothesis to be transformed into an accepted scientific conclusion, a more precise mathematical
model, testable predictions, and independent empirical evidence are required.
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