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Abstract 
 

Considering the concept of a "Klein bottle" applied to a four-dimensional universe or higher, where N+1 is at least four(greater than or equal to 
four), is an important step in examining why our universe continues to expand. In fact, many scientists are trying to understand why the universe 
expands; some say it is caused by the Big Bang (Big Bang theory), but apparently, none of them can provide clear and satisfying answers. Since 
a Big Bang is just a once-and-for-all action, which may not persistently provide energy that causes the universe to persistently expand. In this 
research paper, we aim to interpret the gravitational wave of a conceptual idea, developed from the collision of two neutron stars assumption, 
which involves two black holes. This creates a wave similar to a micro Big Bang wave, which spreads throughout the universe (at the edge), 
causing a rippleeffect that pushes the universe forward to expand. We believed that these gravitational waves may become and accumulate to 
form a force, which we believe is part of dark energy.  
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INTRODUCTION 

 
Considering the idea of a "Klein bottle" applied to a four-
dimensional or higher universe, where N+1 is at least four, it is 
crucial to explore why our universe continues to expand. Many 
scientists try to figure it out but have not yet provided 
completely satisfactory answers. In this paper, we aim to 
interpret a gravitational wave concept generated by a neutron 
star collision which involving two black holes. This event 
could produce a wave similar to a micro“Big Bang” wave, 
spreading throughout the universe. Such gravitational waves 
would create ripples that eventually get trapped at the 
universe's different layers of dimensions since they involve the 
blackhole tunneling event, which may accumulate and 
transform into a force that we believe is part of dark energy. 
 
In exploring this complicated concept, we need to use new 
ideas concept to integrate into our new theory as assumptions 
and predictions. As we know, although technological 
advancements have dramatically improved today, we still 
understand very little about our universe. For example, we 
barely understand about 5% of our universe and cannot even 
see the complete picture inside. Therefore, in this research 
paper, we hope to uncover the full mechanism of dark matter 
and dark energy creation. With our innovative assumptions, we 
may gain a clue to uncovering the complex mechanisms 
behind the universe. 
 
In fact, there seems to be a correlation between dark matter 
formation, which eventually transforms into dark energy. 
Although there is still little proof of this, the paper suggests 
that gravitational waves will be trapped in the universe's space 
indifferent dimensions. These waves will accumulate into a 
form of energy that ultimately pushes our universe to expand 
continuously. 
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DISCUSSION 
 
As we may understand, it is impossible to explain these 
complicated concepts without using the innovative concept 
involved. Therefore, this paper will use the Klein bottle as a 
basic concept to explain why energy is trapped and shifted. 
Most importantly, our discovered assumption may aid in 
further discovering space events and the mechanisms inside 
them. We understand that it's impossible to eliminate the 
singularity of the Klein bottle in three-dimensional space R^3, 
regardless of how it is deformed, whether you use one method 
or another. However, if the surrounding space is four-
dimensional space R^4, or higher than 3+1 dimensions in the 
formation assumption, this singularity can be removed through 
deformation. 
 
In our approach, if we assume the space universe as a bottle, 
then we can utilize parallel movement to resolve the 
singularity of the black hole as a kind of singularity point that 
exists in the universe (Klein bottle) within R^4. We consider 
the Klein bottle's existence within the tangent plane of the 
fourth coordinate x_4=0 of the four-dimensional Euclidean 
space R^4. In this approach, the singular point of the Klein 
bottle emerges at the intersection between the hose part and the 
cross-section of the curved surface, giving rise to a circle as a 
whole. This circle can derive an infinite number of axis points, 
which we can interpret as universe expansion. Similarly, a 
circle of pi represents an infinite decimal series, and the sum of 
this series will eventually exceed 1, making it a plausible 
explanation. The small twist in the circle is a differential 
concept that can be applied in the same way to understand the 
acceleration of matter in the universe. Assuming we need to 
keep the "hose part" at coordinates x_1, x_2, and x_3, then 
move it parallel to the x_4 axis until x_7=1. At this point, with 
x_7=1, the space R^3 contains no other geometric figures 
besides the circle after the shift. Only one of the intersecting 
circles reaches the tangent plane when the fourth coordinate is 
x_7=1. As a result, there are no intersection points on the 



surfa
secti
allow
R^4 
curva
conc
in R
curve
with 
coord
these
powe
some
even
creat
conti
cause
to an
trans
unive
then 
dime
bene
This 
causi
to ex
 
The 
can l
an a
trans
unive
unive
recon
space
unive
force
know
cause
myst
wave
unive
form
tunne
subsu
that 
accu
energ
wave
[1][2
 

Figu
d

1074

ace. Initially, 
on, the surrou

ws for the exis
(which can b

ature. Therefo
cept can be ap
R^4. When th
e, you only n
the singular p

dinate, as me
e assumption
er, the gravita
e form of m

ntually transfo
tes a push e
inuously. The
e a form of e
n accumulatio
sform into a fo
erse is a six-d
our universe

ensional curv
eath the surfac

energy is 
ing a rebound

xpand. 

phenomenon 
lead to energy
ccumulation e
sform into a 
erse exists in 
erse like a 
nsider how w
e, the trappe
erse and even
e, which cont
w, there is a c
es gravitation
tery. This pap
es may flow t
erse forward 

m beneath our
eling), in dif
urface of the u
our hypothes

umulation is 
gy, which is
es. This may 
2][3][4]. 

re 1. The grav
ing when the g

43                         

the hose is c
unding area of
stence of a tru
be embedded
ore, we can c
plied to surfac

he singular po
need to move 
point parallel 
entioned abov
ns about the 
ational wave c
multi-layered 
orms into dark
effect that ca
ese wave spre
energy creatio
on process, w
orm similar to
dimensional s
e might not 

vature, trappe
ce of the univ
eventually t

d effect that c

of gravitation
y creation. Th
effect, and th
form of dark
more than 3+
rolling spre

we perceive 
ed wave ener
ntually transfor
tinuously exp
collision com

nal waves, but
per predicts th
toward the ed
to expand, a

r spatial real
fferent layers 
universe's spa
sis of gravitat
part of the 

s formed and
be somehow

vitational wave
gamma-ray bu

          Internatio

connected so 
f the hose disa
ue Klein bottle
d there), bene
conclude that 
ces embedded
oint part is a
the surroundi
along the dire

ve. So, a shift
concept may

could be shift
edge in the

k energy. This
auses the un
ead-out and tr
on. The trappi
which this pa
o dark energy
space like a ro
be as we pe
d energy wa

verse in a rolli
transformed t
continually pu

nal wave sprea
his trapped w
his paper prop
k energy. Wh
1 dimensions,
eadsheet, we
it. In a curv

rgy could be 
rmed by press
ands our univ

mplex in the n
t where these 
hat these kind
dge of the uni
and some bec
lm (due to t

hidden bene
ace. So, in this
tional wave tr
fundamental 

d transformed
w confirmed b

 

 detected by L
urst was observ

nal Journal of S

that in the x_
appears. This 
e closed surfa
eath the unive
the "Klein bo

d in R^3 as we
a one-dimens
ing curved su
ection of the fo
t will occur. S
y have predi
ted and trappe
e universe, w
s dark energy
niverse to ex
rapped effects
ng of waves 

aper suggests 
. If we assum
olling spreads
erceive it. In
aves are con
ing matter pat
through pres
ushes our univ

ading and trap
wave energy ca
poses that it c
hile assuming
, if we think o

e might nee
ved 6-dimens

held beneath
sure into a pus
verse. As we 
eutron star, w
waves go is s
ds of gravitat
iverse,pushing
come trapped 
the two black
eath the back
s paper, we be
ransformation
structure of 

d by gravitat
by NASA's ph

LIGO, followed
ved by Fermi [

Science Academic

_4=0 
setup 

ace in 
erse's 
ottle" 
ell as 

sional 
urface 
fourth 
Since 
ictive 
ed by 
which 
 then 

xpand 
s will 
leads 
may 

e our 
sheet, 
n six-
nfined 
ttern. 
ssure, 
verse 

pping 
auses 
could 
g our 
of our 
d to 

sional 
h the 
shing 
may 

which 
still a 
tional 
g our 

in a 
khole 
kside/ 
elieve 
n and 

dark 
tional 
hotos 

 

d by a 
1] 

 

Figu
th

 

 

Fi
 

 

F
kilo

 
Sug
 
This
rema
gene
such
loca
laye
trans
fund
And
tunn
will,
forc
conc
high
in u

c Research, Vol. 

ure 2. The deb
he speed of ligh

igure 3. Light b

Figure 4. Swift
nova (top left i

gestion 

s means that
ains a mystery
erate gravitati
h gravitationa
ated beneath 
rs on the o
sformation an
damental comp
d this black ho
nelling to the 
, in turn, trans
e that drives 
cept of a "Kle
her, where N+
understanding 

06, Issue 10, pp.1

ris blasts away
ht, producing a

bursts from th

ft’s Ultraviolet/
in the inset) on

the galaxy N

t, although th
y, it is known
ional waves. 

al waves may 
the surface o
other side. T
nd accumulat
ponents of the
ole vapor (dis
different laye

sform into a f
the expansion
ein bottle” to 

+1 is greater th
the continue

10742-10744, Oc

y in particle je
a brief burst of

he collision of t

/Optical Telesc
n Aug.18, 2017
NGC 4993[4] 

he destination
n that collisio
In this paper
be confined 

of our univer
This paper 
tion of gravit
e basic structu
ssipation) of t
ers of the uni
form of dark e
n of our univ
a four-dimen

han or equal to
ed expansion

ctober 2025 

ts moving at n
f gamma-rays 

wo neutron sta

cope imaged th
7, which occurr

n of these w
ons in neutron
r, we propose
within a stru

rse, within h
suggests that
tational wave
ure of dark en
the energy m
verse. This en

energy, provid
verse. Applyin
nsional univer
o four, is a key
n of our univ

 

nearly 
[2] 

 

ars. 

 

he 
red in 

waves 
n stars 
e that 
ucture 
hidden 
t the 

es are 
nergy. 
ay be 
nergy 
ding a 
ng the 
rse or 
y step 
verse. 



These events generate large-scale gravitational waves, 
including neutron-star collisions and black hole collisions, 
which spread throughout the universe, creating a wave-like 
scattering. We incorporated this idea into the bottle theory and 
predicted that these gravitational waves could build up at the 
universe's edge, forming a force that we believe is a 
component of dark energy. To push and expand our universe. 
It seems that there is a correlation between dark matter 
formation and its eventual transformation into dark energy. 
However, there is currently little evidence to support this. This 
paper claims that gravitational waves produced by the micro 
Big Bang, originating from black holes altering some dark 
matter, create wavelengths that spread throughout the universe 
and are trapped. These waves then accumulate as a form of 
special energy, ultimately causing the universe to expand 
continuously. Such gravitational waves can build up as a 
unique form of energy, potentially transforming into dark 
energy in a six-dimensional universe. This trapped wave may 
convert into a special type of energy believed by this paper to 
be dark energy that is held beneath the universe in a curved 
six-dimensional space. It could be transformed into a pushing 
force, continually driving the expansion of our universe. 
 
Conclusion 
 
In conclusion, our exploration of complex concepts involves 
integrating theories into our assumptions and predictions. 
Although we know that gravitational waves were caused by 
black hole collisions, our understanding of the universe 
remains limited. In our universal model, it is difficult to prove 
the existence of dark matter and dark energy. However, in our 
research paper, we believe and predict that uncovering the 
origins of gravitational waves and dark matter can provide 
insight into the universe's intricate mechanisms through 
innovative assumptions. Our research also predicts that the 
phenomenon of gravitational waves spreading and trapping can 
lead to the formation of special energy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

We believe this is part of the makeup of dark energy. 
Additionally, this trapped wave energy may result in an 
accumulation effect, possibly transforming into a form of dark 
energy. Assuming our universe exists in six dimensions, 
similar to a rolling spreadsheet, in a curved six-dimensional 
space, the trapped wave energy could be held beneath the 
universe. We believe that, eventually, this energy could be 
transformed by pressure into a pushing force, continuously 
expanding our universe. This paper suggests that gravitational 
waves will synchronize and align, creating a form of dark 
energy. Furthermore, we suggest that black hole vapor 
(dissipation) of the energy may have been tunnelling to 
different layers of the universe. This energy will, in turn, 
transform into a form of dark energy, providing a force that 
drives the universe's expansion. Hope this research article can 
contribute to society and the world.  
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