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Discussion on interaction between electromagnetic wave and vacuum space
and some cosmology issues

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: At present, the ACDM cosmological model (the cosmological constant or dark energy-cold dark matter
model ) can well explain the spiral galaxy’ s rotation speed curve and the cosmological redshift-distance relationship
by supernovae observations. However, the dark energy and dark matter particles has not been detected directly, and
there is still much controversy about the nature of dark energy and dark matter in theory, and some modified gravi-
tation theories have not obtained common agreement. In author’ s previous paper, by assuming that vacuum virtual
particle pairs can scatter electromagnetic waves (or photons) , combined with the Einstein-de Sitter model, the cos-
mological redshift-distance relationship of supernova observations can be fitted well. However, further analysis
shows that based on the above assumptions and other cosmological models, redshift-distance relationship of superno-
va observations can also be appropriately fitted. Therefore, it is necessary to further study the physical mechanism of
the cosmological redshift-distance relationship. Among them, establishing a reasonable theory of gravity is still one
of the focused researches. This paper attempts to propose a modified gravitational potential equation and the corre-
sponding modified gravitational equation. Based on this, the issues of dark matter and dark energy are discussed
preliminarily.

Based on the assumption which the mass of graviton is not zero, this article assumes that the gravitational inter-

action potential can be modified as follows
-r/A 1 -r/A -r/A -r/A

C [ = em(C 4 g
r

V(r)=- GM( dr) (1)

r r, r r
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Among them, r_is a characteristic distance constant, and here —g=1/r_. This article does not consider the modifi-

cation of general relativity according to formula (1), and only considers the weak field approximation, and then the

modified Newtonian gravitation (MNG) equation can be simply expressed as:

dV(r)
dr

F=-

1 k-
m == GMm(— + q)ef’" (2)
T r

from whichk = 1/A, — ¢ = 1/r,.

Based on the modified Newtonian gravitational equation (2), and let ¢=-4.0x107'"/m, k=2.0x107"/m,
the qualitative estimation shows that without the introduction of the dark matter and dark energy assumptions, the
observations of rotation speed curve of the spiral galaxy, the cosmological redshift-distance relationship, the prob-
lem of “deficient dark matter” in dwarf galaxies, the difference of Hubble constant measurements by different meth-
ods, and the flatness of the universe in large scale could be explained appropriately. In addition, this article also at-
tempts to extend equation (1) as a general potential field equation (3) (¢g=0) for the other three interactions.

Here, the g, A values are different for different interactions.
—r/A —r/A

V(r) == e+ g ©

dr) (3)

;
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