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Scattering of electromagnetic waves in vacuum and its effect on

interstellar extinction

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

Abstract: Modern cosmology does not consider the role of vacuum when studying interstellar extinction, cosmic

background radiation, and cosmic redshift. However, the vacuum is filled with a large number of quantum fluctua-
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tions or the generation and annihilation of virtual particle pairs. Therefore, we believe that when the electromagnet-
ic waves propagate in a vacuum, they may interact with vacuum, which has an effect on interstellar extinction, cos-
mic background radiation, and cosmological redshift. This paper mainly studies the scattering of electromagnetic
waves in vacuum and its influence on interstellar extinction. We consider that electromagnetic waves will be scat-
tered by vacuum virtual particle pairs when they propagate in the universe, which will affect the interstellar extinc-
tion. At the same time, the energy of the electromagnetic waves will be lost during the scattering process. The lost
energy is emitted in the form of photons and contributes to microwave background radiation (CMB). Based on this
theory, we have revised the theoretical curve of the redshift- apparent magnitude relationship, which can better fit
the experimental observations. At the same time, we also calculate the contribution of the released photons to the
microwave background radiation.

Key words: virtual particle; interstellar extinction; dark energy; cosmic microwave background ( CMB)



