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Abstract:

In explaining the accelerating expansion of the universe, the space expansion theory is the current
theory used by most physicists. However, this theory is questionable in explaining why space expansion
happens in some place but doesn’t happen in some other place. It is also doubtful why space expansion
happened sometimes but doesn’t happen at other times even though the conditions are similar. In contrast, the
radiation pressure force and cosmic rays force theory can be used to explain these 2 questions perfectly. This
article also proposed a way to determine whether there is a space expansion or not.
Main Text:

It is a commonly-known fact that the distances between all of the remote galaxies are observed to be
increasing. This is called the expansion of the universe. Because the separating galaxies are very far away from
each other, the gravitational force between them is very weak, the expansion of the universe can also be
expressed as: the increase in distance between any two given gravitationally unbound parts of the observable
universe with time. And actually, the rate of expansion of the universe is increasing although there still exist
certain gravitational forces, albeit very weak due to enormous distances, between remote galaxies.

The current theory used to explain the expansion of the universe is space expansion. That is, the reason
for the current expansion of the universe is that the space itself is expanding although the galaxies are not
moving away from each other. Because the space between galaxies are expanding, the distance between the
galaxies is increasing although there is no force pushing the galaxies away from each other.

However, in my previous article named “A study on the forces that cause the universe’s accelerating
expansion”, the radiation pressure force and cosmic rays are discovered as causes for the universe to expand.
Specifically, the overall effect of the gravitational force and the radiation pressure force of a star will cause
nearby matters to contract and cause faraway matters to expand, and cosmic rays cause matters to expand
further. Now, more detailed and comprehensive calculations which includes all related factors may be needed
before arriving at a more thorough conclusion. Nevertheless, the radiation pressure force and cosmic rays will
either be the only reason to explain the accelerating expansion of the universe, or it will be one of the reasons.
At this point, the author wishes to question the validity of the current theory of space expansion in the following
aspects.

Firstly, if the space itself expands, it should expand undifferentiated. It should never choose to expand
in some place and not to expand in some other place. However, the current theory of space expansion says
conveniently that the space where there are matters doesn’t expand. For example, the earth, the sun, a banana in
your hand, and the space around the entire Milky Way don’t expand. The reason given by this space expansion
theory is that there are gravitational force bounding the matters together, so there is no space expansion where
there are matters and relatively stronger gravitational force. This explanation is fundamentally flawed because
the space expansion is a change of the space and any change of space must have an effect on matters otherwise
the definition of “the change of space” will become meaningless. Some might argue that space expansion does
have effect on matters because faraway galaxies are separating away from each other. But this argument is
powerless because any physical law, such as this that the space expands, must apply to the entire universe and
cannot just apply to part of the universe it chooses at will. For example, according to the theory of relativity, the
space around the sun is distorted by the gravity force of the sun, then this distortion of the space will
overwhelmingly affect the movement of Mercury and any other object within range and therefore change their
orbits. No, the physics doesn’t have a will. It has to be universal. If the space between 2 faraway galaxies has
doubled during the past 10 billion years, the space between 2 quarks should have also doubled during the same
period of time. If this doesn’t happen, then what is happening is not a space expansion but a force pushing
things apart. If there is actually a force moving things away, the space between 2 quarks will reasonably not
double because the force that bounds the 2 quarks together is so strong that it easily overcame this force that
pushes things apart.

Also, if we suppose that space expansion theory is correct and matter will automatically stop space
inside it and near it from expanding, a question can be asked: for an atom floating in the vast space between 2
remote galaxies that are expanding away from each other, how much space will this atom govern and stop from
expansion? One meter long or one km long? Then, will the space expansion between these 2 galaxies stop when
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we put sufficient numbers of atoms at a certain interval? This means, we can easily tie any 2 huge and remote
galaxies together by just a long line of atoms? Or, we can replace the line of atoms with an extremely long hair.
For a 1-meter-long hair, its weight is 10^-3 gram. Then a 10-billion-light-years-long hair will
weigh9.46x10^19kg, which is only less than one ten thousandth of the weight of the earth. So can you believe it
that so little mass can stop the galaxies 10 billion light years away from expanding away from each other if we
connect the 2 galaxies with this hair? Remember here that it is not the extremely weak gravity pull of the hair
which stop the galaxies from expanding but the existence of hair which is matter because matter automatically
stop the space from expanding according to the theory of space expansion. Therefore, the theory of space
expansion seems very doubtful.

Furthermore, if the space does expand, it should also expand undifferentiated in terms of time. It should
never choose to expand in some time and not expand in some other time if the situations are the same or very
similar. Because at a very early age of the universe, it is extremely hot and dense. Compared with the sun which
is now also very hot and dense, the gravitational force of that time is much stronger than the sun, but the space
still expand overwhelmingly at that time. The gravitational force of all matters including quarks and neutrons
didn’t prevent the space from being expanded. Well, now, in the solar system or inside the sun when the
gravitational force is much weaker, the space expansion is easily stopped by the weak gravitational force. Seems
very illogical.

In contrast, the theory of radiation pressure force discussed in my previous article can easily explain
this. Because in early age of the universe, when it is very hot and dense, much energy may take the form of light
and this strong light can be a huge force to expand the universe at a extremely fast rate in the early life of the
universe even though the gravitational force is very strong. Let’s look at the typical picture, shown by figure 1,
showing the expansion of the universe, we can easily find a positive correlation between the universe expansion
and the brightness of the universe. Thus the radiation pressure force being the cause of the expansion of the
universe seems perfectly logical.

Figure 1
Now, we can reach at a conclusion that, in explaining universe expansion, radiation pressure force, plus

cosmic rays, is a better one than the space expansion theory if we have to choose only one explanation. As
mentioned earlier, it is possible that several causes function together and result in the expansion of the universe.
Actually there is a scientific way to inarguable determine whether there is a space expansion or not during the
process of universe expansion. That is, if we can know the actual distance of a remote star, we will be able to
determine whether the space is expanding or not. Suppose, for now, there is a remote star which is A light years
away from us, and its light has traveled B years to reach us, and B years ago the remote star is C light years
away from us. Then, we don’t need to know A. If B=C, there is no space expansion. If B>C, there is space
expansion. For example, if we already know that a remote star is born 1 billion years ago at a distance of 1
billion light years away from us , and we can receive its light now, this means there is no space expansion
between this star and us although this star can be rapidly moving away from us. Then the moving away is not
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caused by space expansion but by a force. However, if the light of this star has not reached us now but will
reach us maybe many many millions of years later, we will know that there is space expansion between us and
this star.
Conclusion:

 The space expansion theory is questionable because the space expands in some place but doesn’t
expand in some other place inside universe.

 The radiation pressure force, plus cosmic rays, can be used to explain why the universe expands in
some place and doesn’t expand in some other place.

 The space expansion theory is doubtful because, in some place, the space expanded before but doesn’t
expand now even though the actual conditions are similar.

 The radiation pressure force, plus cosmic rays, can be used to explain why the universe expanded
before in some place but doesn’t expand now even though the actual conditions are similar.

 If we can know the actual distance of a remote star from us, we can decisively determine whether there
is a space expansion or not.
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