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Results of computations and measurements of energies of X-ray photons emitted from cold plasma,
with and without resonant cavity, are presented. The X-ray photon's energy is expressed as a function of the
optical-frequency photon's mass. Difference between computed and measured X-ray photons energies is
about I%. Photos taken by X-rays emitted from plasma in the resonant cavity show the phase shift, and the
main result of it is an enlargement of images.

INTRODUCTION

Low temperature plasma can emit non-optical frequency photons in the range of X and gamma rays.
This phenomenon is explained by Quantum Mass Theory (QMT) {I}. One of the basic assumptions ofQMT
is the existence of photon mass. It is also assumed that in electron- photon interactions in atoms, electron
absorbs photon by incorporating its mass. This happens when electron's de Broglie waves are resonant
with frequency of the incident photon. {1-2} Thus, the existence of the photon mass should be expected
to be demonstrated by enhancement of the electron mass. As a consequence of this hypothetical electron
photon interaction process, new plasma effects are predicted. The results of QMT analysis predict the
possibility of electron transitions in low temperature plasma, which produce emission of X and gamma ray
photons, besides the optical frequency photons.

As a result of photon capture by electron, the electron mass in the energy level with principal quantum
number 1 is: {I}

Z
mel = men +-mra

where m,It is the mass of the electron in the energy level with principal quantum number n when I > n, m/
is the mass of the photon in the visible range, Z is the atomic number and ct. is the finestructure constant.

The X-ray photon energy is defined by the equation: {I}

where K is a constant determined by the expression:

K =l..Zc2h

a
and 11 is Planck's constant, and c isvelocity of light in vacuum.

(2)

(3)

The X-ray photon with this energy will be emitted as a result of the J - n transition of the electron with
increased mass, which is a consequence of absorption of the photon mass mf

The analysis for the hydrogen atom is developed in more details. Thus, the X-ray photons energies
emitted from ionised hydrogen are given by the equation: {I}














