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Fig. 1 Schematic diagram of two celestial bodies retreating
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Decay of electromagnetic waves in vacuum and cosmological redshift

XIAO Li-ye'*, WU Yue'
(1. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China)
(2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The vacuum is full of quantum fluctuations and zero point energy (ZPE), which has been confirmed by
various experiments. Then, when an electromagnetic wave propagates in a vacuum, it may decay by interacting with
the vacuum. In this paper, a theoretical model is proposed for calculating the decay of electromagnetic wave in vacu-
um. In this model, electromagnetic waves can excite quantum harmonic oscillator (i.e. , Stimulated Quantum Fluctu-
ations, SQF) or virtual particle pair, and then lose energy. The lost energy will reproduce photons in other forms (i.
e. , Stimulated Vacuum Radiation, SVR) , thus contributing to cosmological redshift and Cosmic Microwave Back-
eround (CMB). Based on this theoretical model, the observation results of cosmological red shift and CMB can be
properly interpreted. The calculation also shows that the redshift of starlight originated from both of SQF and expan-
sion has the same mathematical form. Based on the above calculations, the “dark energy” problems are also dis-
cussed.

Key words: stimulated quantum fluctuations ( SQF) ; stimulated vacuum radiation (SVR) ; decay of electromag-

netic waves; cosmological redshift; dark energy; cosmic microwave background (CMB)



