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ABSTRACT

The authors propose a gravitational electro-magnetic vortex (GEM-vortex) as a basic model for the Universe having a vacuum field
fluctuation structure, in which, h, ¢, and G are three unvarying universal fundamental constants. The Einstein’s mass-energy relation is to
hold with a new form of quantum gravitation. The angular frequency of electro-magnetic vortices give rise to a concentration of energy, i.e.,
it formsthe gravitational center of mass, while the gravitational potential tends to smear the concentrated energy.

By this model, the gravitation field and electro-magnetic field may be combined into a single orthogonal structure of GEM field. The
difference between Dirac’s and Einstein’s theories of gravitational constant G may then be reconciled. The antithesis of vacuum space and
matter may fade away, and the whole of physics would become a completely enclosed intellectual system. Furthermore, the Primordial
Planck particle, Primordial Planck-Cosmos, Expanding Annex Universe, Present Cosmos, Chaos Universe and their classica universe
equations, universal quantum-gravitation equations, the conservation constant of Universe mass-energy, the constant of Universal

Quantum-Gravitation and all kinds of interaction coupling constants may all come out consistent with observations and experiments.



It is a challenging problem for physicists of our time to answer how one can succeed in line with A. Einstein's suggestion™ to unite
the gravitational field and the dectro-magnetic field into a single structure, and to rely on which to solve the Dirac's “Large Number
Hypothesis’ % puzzle of gravitation and cosmology <> which are presently unexplained.

Itisthelight' swave-particle dualistic nature that determines vacuum’s gravitational ectro-magnetic (G EM) field structure. It isjust
asthe left - and right -hand rules of eectric motor and generator, showing that the E M and G fields are perpendicular to each other and thus
form an orthogond basis structure.

By anaogy to the viewpoint of the vortex theory<4>, proposed in 1867-1887 by William Thomson (Lord Kelvin), and aso of similar
ideas considered by JA. Wheder>, who has noted that gravitational and electromagnetic field equations admit solution that describes a
reasonably stable concentration of energy and that such a gravitationa electromagnetic entity (he called the ‘geon”) bears an analogy to the
vortex ring of classica hydrodynamics. We propose that the primary particle of the Universe may be consdered as a basic energy packet
of the gravitationa eectromagnetic (G EM) vortex ring in the Universe vacuum. Then, we made three fundamenta assumptions asfollows:
(A) Thebasic packet modd of the whirl energy in the gravitational eectromagnetic fild (G*EM -fidld) for the Universe vacuum conggts of

the dualigtic gravitetiona eectro-magnetic (G*EM) vortex, having a vacuum field fluctuation structure. In contrast to the customary

view of the dudlistic gravitational e ectromagnetic wave (G*EM -wave) of the photon which is the propagation form of the energy in

the gravitationd e ectromeagnetic field of the Universe vacuum. Inwhich, G E M are three orthogona physical space, andh ¢ G

are three unvarying universal fundamentd constants. Denoting by| ,u, ¢ and K& the wave-length, oscillation frequency, propagation

velocity and the oscillation energy quant um of the propagation G*EM wave in the Universe vacuum, respectively; we can write
u-l =c @
E=hu @

where h is the Planck congtant, c is the light velocity in vacuum. In contrast, denoting by r, w, ¢, and E, the vortexradius, whirl

frequency (.e, angula-frequency), peripheral whirl speed and the whirl energy of the primary basic gavitationa EM -vortex

quantum in the Universe vacuum, respectively, we can write
Wrr=c¢ (€)]
Bw = wW @
Egs. (3) and (4) arethe EM -vortex relation and itswhirl energy, respectively, here— =h/2p. (Note: U andw=2pu refer to different
frequencies))
(B) For the above primary basic energy packet of the dudistic gravitational EM -vortex, the Einstein® mass-energy relation isto hold with
anew formas;
—w=md (5)
where misthe gravitational rest-mass, concentrated into the EM -vortex centra point, and = W is the whirl energy of the EM -vortex

quantum. So we call the basic energy packet of the dudistic gravitational EM-vortex as “the primary basic quantum particle of
gravitational electro-magnetic vortex (G’EM -vortex)”.



(©) Themasses of the homogeneous primary basic G*EM -vortices attract one another and the relative gravitational potentia energy is- G
nf/2r, (where Gisthe universal gravitational congtant); the reduced whirl frequency is Ws (See Fig.1 for two coupled vortices).

|
Wr=c - Wr=c

NN

Fig.1 Potential energy of gravitationa attraction @nt / 2r are balanced by the whirl energy — W between two similar vortices. Then
following the argument for zero total energy first clarified by Edward P. Tryorn™, the reduced whirl energy - wk and the relative
gravitational potential energy -G*nf/2r must satisfy the following relation for avacuum field fluctuation structure™, so net energy of our
Universeiszero:

-wWg G nf/2r=0. ©®)
BecauseWi® 2r = ¢, andW®r = ¢, SO

VR =W/2. @

And we may have -w Gm/r=0. )

Eq. (8) isthe duaistic G’EM -vortex equation of the basic energy packet. BecauseW® = ¢, Eq. (8) can be rewritten as:

m=(~+ dG)¥? ©)
and because - w = e, Eq. (8) can also be rewritten as
mé G*m’/r=0 (10)
ie, r=(G/é)*m (11
or wee = 'mir’ (12)
ie, clr=Geomir? (13)

So, Egs(8), (9), (10), (12), (12), and (13) illustrate that a primary basic quantum particle of energy n?c’ is constructed out of a quantized
basic GSEM -vortex = w (in Universe-vacuum) which will hold itself together by it's own gravitationa attraction for avery short period of
time 20 (See Egs. 21 and 22). The gravitationa acceleration needed to hold the G’EM -vortex in a circular orbit of radiusr is of the order
of GIc2. The accdleration available from the gravitation pull of a concentration of whirl energy = w of mass m is of the order @m/r?. The
two accelerations agree in order of magnitude when theradiusr is of the order r = GmM/&, but the primary particle mass m of the order of
(-~ dG)¥? is described only by the constant quantities h, ¢, and G, i.e,, the quantized @EM-vortex = w constructs the primary basic
quantum particle mass m without any massive object but the gravitationa electromagnetic field. (See Eq.9). In brief, on the collection of the
primary quantized electromagnetic vortices, each ~ w of which is held together in the way of gravitational attraction = wir, i.e., Gon#/P,
(See Egs.10 and 8), the primary “gravitational electromagnetic vortex (G’EM-vortex) entity” concentrates the primary classicd object m
into the EM -vortex central point.



Based on the above three fundamenta assumptions (A), (B) and (C), and on the three unvarying universal congtants h, ¢, and G
mentioned above, for the primary EM -vortex in the Universe vacuum, from the dudistic @EM-vortex equation (8) of the basic energy
packet, with its mass-energy relation (5), and its basic EM -vortex relation (3), we can get a set of the classca Universe equations, formed
by the primary particle m just as aprimordia cosmos:

G*m/c*r=1 (14)

and itsintrinsc EM -vortex periphera whirl relation:
wer=c (15)
also, we can get a set of the Universal quantum-gravitation equation, formed by the primary basic quantum particle m, namely:
Gent/- *c=1 (16)

and its quantum relation is easy to deduce from mass-energy relaion— w = mé:

mecer=- (17)
Then, from Eq. (17), we can get the rest-mass m of this primary basic quantum particle

m=( °/G)"?=218x10°g (18)

whoseintrinsic energy is
me?=(- *¢/G)?=12x10"GeV  (19)

and from Egs.(19), (5) and (3), we can get the EM -vortex radiusr and the EM-vortex whirl frequency w of this primary basic quantum
particle, respectively,

r=(G* /c)¥?=162x10%cm (20)
w = (/& )2=186x10%=c?  (21)

Here, the EM -vortex radiusr = 10 cm isjust equal to the minimum length which is the so called “Planck-length’; so the EM -vortex radius
r isthe “Planck-radiusr- " of the primary basic quantum particles EM -vortex, then the rest-mass of the primary basic quantum particle m
[=(— dG)Y2 which is unexplained while using <Gravitation and Cosmolagy>=> ] is the “Planck-mass m. ”, the intrinsic energy of the
primary basic quantum particle mé isthe “Planck- energy m. ¢, the EM -vortex whirl frequency W is related to the “Planck-frequency W
" of the primary basic quantum particlés EM -vortex; and aso the “Planck-timet-” of the primary basic quantum particlés EM -vortex just

asfollows:
t.=2pr- fc= P /W, =2p(G*- /2 (22)
=339x10* sc

In short, the primary particle-like concentration of whirl energy with the basic gravitational EM -vortex isjust the “ Planck-particle” (= -
particle).

Furthermore, the mass-density and the energy -density of the “ Planck-particle” are respectively given as
I m~ =m-/ (@4p/3) *r- *=1.23x10%%m® ()

Mo *C=m- & (4p3) or- 3= 111x10"cm®  (24)



and the intrinsic temperature of the “Planck-particlé’ is
To =(rm-*c/ad” = 1.1x10%°k  (25)

where ‘a is the Black-body constant.

All of these are the fundamental dimensional quantities that appear in gravity, being obtainable by equating the gravitationd potentia
energy to the rest-mass energy. These have recently been recognized as naturd units for the whole field of particle physics, leading to the
current super-gravity models of super-unification of al fundamental interactions.

In the view of the above results regarding the intrinsic properties of the Planck-particles, such Planck-particles may be taken to
congtitute just the “Big Bang sight of the Primordial Cosmoses within the first 10" sec, with the maximum temperature 10%2°K, which
were described by S. Weinberg in hisbook “The First Three Minutes’, 1977. Therefore, the “primary particlelike concentration of whirl
energy with the Basic G*EM -vortex” isjust the“Primordial Cosmos. Namely, “Primordial Cosmos’ is just the “Planck quantum-particle
of the Primordial Cosmos ' itself, and the “Primordial Cosmos' may be called “Planck-Cosmos (= -Cosmos), but in al of them, there are
no singularities. Then it may be detailed as follows: from Eqs.(14) and (15), we have a set of classical universeeguation for every single *
Primordiad Planck-Cosmos”, and the sum total of innumerable Primordial Cosmoses congtitute a collection of Planck-particles in the

Universevacuum:
GM. /@R, =1 (26)

W, R, =c (27

Also, from Eqgs(16) and (17), we havea st of the universal quantumgravitation equation for the single “Planck quantum-particle” of every
sngle “Primordial Planck-Cosmos™

G'm. %/~ =1 (29)
and its quantum relation is easy to deduce from massenergy rdation— W, =m_ ¢

m- °c- =~ (29)
Here, M- , R, and W, are the whole mass, EM -vortex radius, and angular-frequency of the single “Planck-Cosmo’, respectively, and m.,
r. and W, are restmass, EM-vortex radius, and angula-frequency of the singe ‘Planck-particle’, respectively. And from Egs. (14), (15),
(16) and (17), we can consider that the “Primordia-Cosmos’ being just the “Planck-particle” itself, so that W, =w, , R, =1, and M- =

m- . Then, Eq. (28) can be rewritten as
G*'m. 2/~ *c=W, /w, (30)

(Note: thisisthe reason, why theratio W, W, cannotin generd replace W,/ W., , and should be seen in the deduction of the “ present
Cosmosquantum-particle’ equations.)

And Eq. (28) can dso berewritten as
m. 3= = 2W, /G% (31)

ie, m. °= = ?/G*R, (32)



In short, the fact deduced above is that the three constant quantities G, h, ¢ and the gravitationa electromagnetic vortex with angular
frequency W- should construct a Cosmos and its quantum-particle. Under the condition that the Primordiad Cosmos is its own quantumn:
paticlei.e, M- =m-, W, =w. ,andR. =r-, Eq.(32) isjust the same as Eq. (18), and only the constant quantities G, h, ¢ are required
to construct the primary Planck-particle mass, i.e., the minim gravitationd EM -vortex with the minimum radius of Planck-length for the
Primordial Planck-Cosmos.

In the spirit of the Perfect Cosmological Principle™, there should be innumereble Primordia —~ -Cosmoses uniformly distributed in
our Universe digtinct with al the others to begin with, and it can be calculated that there are about 107 Primordid = -Cosmoses as a
collection of 10%” Planck quantum-particles ¢ -particles) in a volume with the total mass of ~3x10% g and the radius of electron's
Compton wavelength / 2p.

Astime goes on, the Primordia Planck-Cosmoses annex each another and expand suddenly, soit is called the“sudden expanding’, and at
the same time, the macro Cosmoses become digtinct from their own basic quantum micro particles, such processes may be declared as:

me[ mquamumpanicle[ m ° M- [ M gassical Cosnos[ M universe

where M iverse 1S the rest- mass3x10% g of our Universeasawhole, m isthe rest-mass of an electron; and the rest-mass of the Primordia
Planck-particle . , i.e,, the restmass of Primordia Planck-CosmosM- , so, m. =M -, equd to 2.18x10° g

And the relation between the micro origind quantum particle and the macro Cosmos e ectro-magnetic vortex can be obtained from Eq.
3 as

(rrhumtum) 3= = 2WCo'smos/G‘ c (33)
ie, (mquantum) = -7%G Rcosmos (34

For the present, our Cosmos whose ariginad basic quantum particle isthe pi meson,, so it is caled thep-cosmos, the relation between the

micro quantum particle pion and the macrocosm p-cosmos can be obtained from Eq. (33) as
3_ _2 o
mp =" Wp/ Ge*c (35)
ie,m’=- %GR, (36)

Just like dl the elementary particles, the quantum particle pion can aso be constructed out of an electromagnetic vortex ring, and aso
can be made to conform the Einstein's mass-energy relation with a new form of quantum-gravitation in GEM field, so that it is easy to

deduce the quantum-gravitation mass-energy relation from the pion's quantum relation mecr,=- as
= W=m? (37)
And then, from Egs. (35) and (37), we can rewrite Eq. (35) as

GemP /= *c= W,/ w, (38)



Note: in order to satisfy the limiting condition of minimum Planck-ength, the ratio W, W, in Eqg. (38) can not be replaced byw,, W,).
p/*p o/

Here, Eq. (38) and Eq|. (37) condtitute a set of the universal P-Cosmos quantum-gravitation equation and its quantum relation. And
their forms arejust the same as that of the Primordia — -Cosmos quantum gravitation equation and its quantum relation such as Egs. (30)
and (29), respectively.

As for the P-Cosmos gravitational EM -vortex of radius Rpand total rest-massM , which was annexed and expanded to (i/r- )* times of
that of the Primordial - -Cosmos, i.e., we have the expansion relation Ri= R~ (r/I- )3 and the annexation relation M= M- (rp/r- )3; then, a

set of the P-Cosmosclassical Universe-equations can be deduced from that of the Primordid - -Cosmos:.

1 G-M-/ R =G M- (/1) 1c% R (/1= =G Mp/ €Ry
ie,G- My R,=1 (39)

and using Egs. (29), (31), (34), and (36), it is easy to deduce the relation W,/ W- = (r- /rp)s; then, together with the expansion r dation R,/
R. =(ry/ r-)°, we can deduce from Eq. (27):

= Wa - (1 /1) (gl 12 ™ Re = Wa (WYWL ) (Ro/ R+ )+ R
i.e, theP -CosmosEM -vortex whirl rdation is:
W, Ry=c (40)

Here, the form of the P -Cosmos classical Universe-equations, Egs. (39) and (40), are dso the same as that of the Primordial Cosmos such
as Eqgs.(26) and (27), respectively.

Because Wy*rp= ¢, Eq.(38) can be rewritten as

=W, G*m’/r,=0 41

and together with Eq.(35), it gives
m,=(~ W,/G*c)™. (42)
Because W# Ry= C, Eq.(39) G *M o/ C® R,= 1 can be rewitten as
M*C G°*M//R=0 43)
i.e, R=(G/C)*M,

or Wy*c=G *M,/ R} (44)

ie, CIRy=G*My/ RS



Here, Eq.(41) isthe duaistic G’EM -vortex equation of the p-Cosmos. And Egs. (41), (42), (43) and (44) illustrate that the pion mass
and pion radius rof the P-Cosmos quantum- particle would be varied with the quantized p-Cosmos G*EM -vortex = W,, (in Universe-
vacuum) which will hold itself together by its own gravitational atraction for avery long period of time 20 / W, (See Egs. 42 and 44). The
gravitational acodleration needed to hold the p-Cosmos GEM-vortex in a circular orbit of radius R is of the order of G / R, The
acceleration available from the gravitational pull of a.concentration of P-Cosmos whirl energy = W, of total mass M, is of the order GM /
Ry The two acoderations agree in order of magnitude when the radius R, is of the order R, = G *M ,/ C, but the p-Cosmos basic quantum
pion particlemass mjis described only by the constant quartities h, ¢, G and the angular-frequency W, of p-Cosmos G*EM -vortex of the
order of (— 2 W,/ G 'C)”S, namely, the p-Cosmos G*EM -vortex — W, constructs the p-Cosmos besic quantum particle of pion mass my,
without any other massive object but the gravitational electromagnetic field and the p-Cosmos G*EM -vortex anguler-frequency W, (See
Eq.42). In brief, on the collection of p-Cosmos electromagnetic vortices, each = W, of which is held together in the way of gravitational
attraction G *M,/ R?, i.e, W,C (See Eq44), the p-Cosmos “gravitationd electromagnetic vortex (G’EM -vortex) entity” concentrates not
only the pion quantum particle mass m, but also the total mass M, of the dlassicdl p-Cosmosasawhole.

Taking the massvalue of pion, we calculate the radius R,the total rest-massM ,, the total energy M ¢?, and the mass-density I y,of P

Cosmos:
R,=1.08x10°"cm
And  M,=146x10"g
M ,C?=1.3x10% Joule
M up=277x10% gecm®

It is of interest to note that all these figures not only agree with that of Einstein's steady-state Universe, but aso fall in the range of values
estimated by JA.Whedler in his classical theory of the“geons. So we consider that the present Cosmosis the p-Cosmos and may be called
“the present p-Cosmos’. And it can be calculated that there are about 107 p-Cosmos (their total mass (~3x10%%g) still equals to that of 10%7
= -Cosmos) in our Universe (not only). So at present, the cosmoses are il annexing and expanding .

Asfor, the annexing cosmoses various stages of our Universe the universa form of the dlassical Universe-cosmos equation is:

G-M/C R=1 (45)
and its EM -vortex whirl relation is
WeR=C (46)
the Universal quantum-gravitation equation is
G- M2/= *c=W/w @7
ie,m=- W/G- c)®® (48)
and its quantum relation is: m-c-r=- (49)



where M, R and W are the total rest-mass, the radius and the angular-frequency of the whole Cosmos gravitationa EM -vortex,
respectively, and where m, r and W are the rest-mass, radius and the angular - frequency of the annexing Cosmos basc quantum -
particle EM -vortex, respectively.

On the basic of the above deduction and quantitative argument, we obtain exactly the present 0 -Cosmos quantum-gravitation equation
(38),i.e., E0.(35) suchasmg=(— 2 Wp/G'c)“3. And this quantum-gravitation equation (35) no longer appears as a hypothesis, so it is not
only different from Dirac's Hypothesis, i.e, my~ (= 2H /G *C)"> but aso shows directly the single “Large Number” to hold covariant
for the coupling relation between the micro quantum-gravitation of the pion quantum particle and the cosmos scae EM -vortex of classicd

p-Cosmos. Also, it appears to offer a quantitative argument for the origin of our “Large Number” on the basic of the gravitationa

electromagnetic vortex structure of Universe vacuum and the vacuum fluctuation. Then, our single “Large Number” can be calculated with
the mass-value of pion from Eq.(35), i.e.,, Eq.(38):

= e/ Gomy' = wp/ W (50)
=7.65¢10"
Correspondingly, one of Dirac’s “Large Number” is calculated with that of the mass-value of proton:
- *c/G*m>=1.7x10" (51)
In addition, the ratio between Eq. (39) and Eq. (38) appearsto offer the square of our “Large Number:
M,/ m,=(7.65x10°)? (52)

Correspondingly, another one of Dirac's “Large Number” is calculated with the ratio between the present static-state Cosmos total mass M

and the proton mass m,:
M/ mp = (34x10°Y (53)

In short, our “Large Number” is based on W, and my, whereas Dirac's “Large Number” are based on H and m. In this way, we can
construct another two relations of “Large Number” just as Dirac did, and also hold intact the value of our single “Large Number”:

Dirac's Large Numbers Our single Large Number of p-Cosmos Present
(a)* meocd/ &€H =7x10% 2m, 3/ & W,=7.65x10%
(b) €/G*myme=2x10% €?/ 2 G *m,*me=7.65x10%°

* Dirac's another manifestation of this “Large Number” being

C *tuniverse/ ( €/ me*&) = 4x10%.



Then, we can say that our single “Large Number” no longer appears as an unexplainable and inexplicable hypothesis but also shows the
coupling relation of the classica macro cosmos and its own micro quantum-particle, and determined by the Universal quantum-gravitation
equation, especidly it is related to the Universe evolution stage. As for the primordia Cosmos, i.e, every nonrsingularity Primordia
Planck-Cosmosisjust its own Planck quantumparticle, so every primary “Large Number” of the salf-coupling Planck-Cosmos is merely
1; and then, about 10%” Planck-Cosmos of our Primordial Universe annex and expand till now. At the present, our p-Cosmos‘Lage
Number” is incressed to (7.65<10™, (see Eq.52), findly, the “Large Number’ of non-divergence chaos-Universe will be increased to
M /m,=(5.69x10*)?

Using our Single Large Number (a) in the above table, and from Eq. (50), we can get
2me* ¢/ €0 Wy= W/ W, (54)
1/w,= &/2me* & (55)

It means that the unit of time for pion is equal to €/ 2m.*c®, i.e, it is half of the atomic time unit €/ m.* ¢>, which has often been
remarked. And Eq. (53) shows usthat the physical meaning of our ‘Large Number” isthe ratio of thep-Cosmostime unit 1/ W, to the pion
time unit 1MW, or the ratio of the p-Cosmos scale R to the pion scae |, And its micro-physica presentation is the “fine-structure
constant”, so we can get the mass relation of the “fine-structure constant” from it:

&/~ °c=2me/m, (56)

Similarly, the massrelation of the “fine-structure constant” can aso be obtained from our Singer Large Number (b) in the above table,

and Eq.(50) yidds:
€/2Gm* me=- °c/G*m? (57
namely, &/~ *c=2m,/m, (58)
where the physical meaning of our “Large Number” is the ratio of the electric force (between two atomic electrons) to the gravitational force
(between pion meson and atomic electron). And also, it is restricted by the pion quantum-particle Universe-equation (38) and the “constant
of fine-structure’ relation (58).

However, these results show us that the set of p-Cosmos G*EM-vortex Universeequations (39) and (40), together with the set of pion
quantum-relation (37) and P-Cosmos quantum-gravitation equation (38), restrict the “constant” of fine-structure relation, and aso the
coupling relation of P-Cosmos and its own pion giantum-particle on spacetime scae of “dasscal macro p-Cosmos’ and “micro pion
quantum’. All of these are determined by t he Universe evolution stage which is described by our classical Universeequation and Universal
Quantum-gravitation equation. And it is represented by our single “Large Numbe” (the function of the Universe evolution stage).

Clearly, it is shown that there is also the Mach'’s Principle which revedls why equations like Egs. (38) and (39) are determined not
solely by considerations of microphysics, but in nattre aso by the influence of the whole Universés Mass and the whole Universes
gravitationd electromagnetic vortex (GC'EM -vortex) whirl frequency.

Furthermore, it is shown here that Dirac's Hypothesis of np ~ & 2H / GC )]j3 is correct and similar to our present p-Cosmos
quantum-gravitation equation of m,=(~ 2 W,/ GC)**,

Gx m2 A
Namdy, = (59)
hixc o
The"Great Thundering” of Chaos-Universe
and Chaos Fusion
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About 1.35x10°” Planck Cosmoases annex each other and expand. Findly, for the eectron Universe, which is called the chaos Universe,
its “Large Numbe’ increases to Me/ m. = (5.69x10*). This means that there are (5.69x10™ )? dectrons in the electron chaos Universe,
where m. is the mass of gection, M, isthe total mass of the whole dectron-Universe, and M is about 3x16P2 g,

Then, the classicd Universe-equation of chaos eectron-Universe, just like Eq. (39) becomes:
GM¢/R.=1 (60)
and its EM -vortex whirl rdetion is:
We® Re=c (61)

W, is the whirl frequency of the EM -vortex of chaos electron-Universe asawholeand Re isits radius.
Moreover, the Universa quantum-gravitation equetion of chaos eectron-Universe, smilar to Eq. (38), is
Gme/ = c= W, /w, (62)
The quantum relation of elections EM -vortex is
Me® C® = 63
where W, is the whirl frequency of the dection's EM-vortex and, isits radius. From Egs. (60), (62) and (63), we have the chaos

electron-Universe mass coupling congtant (— ¢/G) and the relation is:

+ (Me.m>)2 = - ¢/G (64)
From this relation and under the conditions of Egs. (45), (49) and Eq. (28), it follows that
re'/ Re=r-> (65)
namely re/ R =r.2IR, (66)

wherer- istheradius of Plank-Cosmos, it is caled the “ Servo mechanism”. Eq. (65) and Eq. (66) are the same relation as the chaos Universe
s Servo-mechanism, which states that the chaos electron-Universe returns to Primordial Universe of 1.5x10° Plank particle Cosmoses. For
each of them, the following relations hold:
M- =m-
M- c*=m. == w, == W, (67)
W °r- =c
W, *R. =c
m-®c®r- =~
and the classcd Primordid = -cosmos equation GM - / ¢R- = 1, and Primordia = -cosmos quantum-gravitation equation Gm, ENE
W, /W i.e,Gm: %/~ c= 1 They arejust the same as in Eq. (26), (30), and (28). Then, 1.35x10°” m. concentrate on a small volume
with the radius scaleof r.. Thus, it had to begin with annexing and expanding and to get a “sudden expanding”, which is so caled the “Big
Bang. However, dl of the 1.35x10°" Planck-particle cosmoses of our Primordial Universe annex and expand once again.
From its Classicd Universe-Equation (Eq.45) and Universa Quantum-Gravitation Equation (Eq.47), we can get for the annexing
Cosmosthe Universal Mass (of Cosmos M and Basic Particle m) and the Coupling Constant = ¢/ G. And the Universal Mass Coupling
Constant Relationis:

- c/G=%(M*nt)™? (68)
For = -Cosmos, Eq. (68) would be written as.
- c/G=+(M-*m-%)"2 (69)
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because M- =m, (70)
S Gm. %~ c=1 (71

ie, (- c/G)¥2=m, (72
Chaos Universe, full of (5.69x10*)? Fermion dectron, annihilate with “ Great Thundering’’ to Universal Boson dectron (&) Universe, and
the r ring with vortex radius Ry, without “ heat desth”:

e+e detr (73)

thate, Universefull of origind Boson dectrone, theorigind e,  Universe Mass Coupling Rdletion is:

= ¢/ G =% (Mg M )2 (74)
Classica Universe Equation of origind €,  Universeis:
GMg/C?Re =1 (75)
Universa Quantum-Gravitation Equation of origind e, Universeis:
M= 2/ GRy (76)
My 3=~ 2W,/GC (77
and origind me, -Quantum relation is
Meo® C¥Meo= (78)
From above Egs. (76), (77), and (78), there being the servo-mechanism of aigind e,  Universe:
2o R = foo ©)
where r-2=Gh/¢& (80)
which come from the Universal Quantum-Gravitation Equation of = -Cosmos:
m. == 2/GR. (81)
=- %/ Gr,
ie, Gm.2/-c=1 (82)
and the Servo-mechanism can be written as:
leoo/ Reg® = - 2/ Rg? 3

this Servo-mechanism supports thefusion processof g, Universe, to produce Planck-particle cosmoses of primordia universewith

radius re,, in Which, there are about 1.35x10% —~ -Cosmoses gathering together.

Sarvo-System of origind Quantum particle coupling relaion

The primordial first period coupling relation between boson status origina quantum particle of Planck (= ), Electron (e,), Primordia
Pion Py, Primordia Neutron ny,, and the second period Hyperon (ny;) denoting by their radius T, e M'p1, hor@d I thefirst period

servo-system of coupling relation can be shown as:

r- 2 *leo = rpnl3 (84)

r.? o1 = rnol3 (85)

- Ze rnol = rn023 (86)
and from Eqs. (84) and (85) o1 ™*feo =M ot (87)
from Eq. (84), (85), and (86) - Perey =rpon?’ (88)

Here, for Planck-particle isthe Primordia Hyperon nyy, itsradiusr- can be rewritten asr,,o;, SO thereis
rnol26 Teo = rn0227 (89)

where 1, isthe radius of the second period Hyperon n,,. Then, Eq. (89) can be rewritten as:

12



M2 ® oo = et (90)

where N=01, 02, 03,4 ¥4 are the numerica order of servo-system period when N=049. i.e, the 49" period of annexcosmos, thereare:

Classical Universeequation: G* Mg/ CRyppo=1 (91)
and Wioso® Rog =C (92
Universal quantum-gravitation equation:  G* Mypag’/ = €= Wigsg/ Wisg (W)
i€, Mo =7 °/ GRuy (94)
Moso® C* froao = (%)
According to Egs. (80), (90) from rny;=r- t0 ryue.
weget: Mhoso® C = 2319.03 MeV

Mose® C* = 140.096 MeV
Mhose® C = 909.941 MeV

then Po® P+Upy (96)
Nog+P°- MU n 97
n® p+e+u, (98)

where U, is neutrino of muon. P is pion meson, n is neutron, Pog is the 49" period origind pion meson Ry, Mo is the 49" period original
neutron i.e.,, n, p isthe proton, eis the electron and from
m* & =0511MeV

Myt ¢*= 0,528 MeV (indlude U , and binding energy)

My ¢ = 105.626 MeV

Mye ¢ = 134.965 MeV
we get the result: my* ¢*= 139.568 MeV

my ¢ = 939.280 MeV
and my & = 938.241 MeV, they are dl consistent of the result of experiments. So our cosmos at present is the 49" period p-cosmos.

Interaction Coupling constants

It iseasy to deducethat all kinds of interaction coupling constantsis governed by the cosmos Quantum-Gravitation constant:

[ G~ 2/ C]*[ R/ feol (99
fromr- % reo=rypr", I+ 2 Reo=y01> ad Mo == %/ GRygy.
we can get: Rp1=re, (200)

So asfor thefirst period, its Quantum-Gravitation constant is:
[G~ 2 (102)

As for the present p-cosmos, its Quantum-Gravitation constant is:
[G YICT(Ry Teo) (102)
and dl kinds of interaction coupling congtants are;
[G~ *IC] (R reo) {8 (SroNg)] poosodtng.  (103)
e’ (EM)] peosmos (104)
=2[GM ] pcosmos (R T€5) Ty’ (105)
where the strong interaction coupling congtant is:
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[g,z(strong)] pcosmos =27 (o / I’pQZZ" qmpa /my) (106)
[&EM] poosios =27 € (/Ted)= 27 oMo /M)~ (107)
[Grq)z] peosmos 1S the gravity pion with the physical dimension of [ergem] which can be deduced from
mCe ="
mpz c? rpL__| 2
[Gm1=(G %/ Crf)  (108)
Sincer. =G~ /C the above Egs. (103) and (104), and Egs. (106) and (107) consist of Servo-System relations:

2=l (109)

M2 Moo=l (110)
and servo-mechanism relaion "Ry (112)
Eq. (105)/Eq. (104) gives 2[G MY pcosmos ( Reo/feo)

[€7EM)] p.cosmos
ie, 2[G MA pcosmos! [EAEM)] poosmos =Feo! Ro=1/(2.8x10%")  (112)
Eq. (105)/Eq. (103) gives:

2GMTpcosmos(RPS/TE) 2[GMT p cosmos (ROS/TE)! [6(EM)] poosmos ROSI&,  ROTE, 1

[gDZ(SI'OI"Ig)] [p-cosmos [g,z(strong)]/ [Q)Z(EM)] pcosmos (rpo/rn))2 (mrb/rr‘:)o)2 1-2X1039 (113)

All of the above resultsin Egs. (112) and (112), are consistent with the physical experiments.
From Eq. (107), we can get the fine structure constant as:

[&X(EM)] poosmos/ ™ € =2 p/leo=2Mey / Myp= 1/137.003 (114
Theresult of Eq. (113) isaso condst with the fine-structure experiment vaue, i.e::
€/~ ¢c=1/137.036 (115)
Summary

Based on h, ¢, G, which are three unvarying Universal fundamenta constants, we propose the dudigtic gravitational €lectro-magnetic
vortex mode and the vacuum’s fluctuation mechanism. Considering that A .Eingtein’s mass-energy relation may be shown in gravitationa

eectro-magnetic form, we tried to unite the gravitationa field and the dectro-magnetic field into a Single structure and relying on which to

solve the puzzle of Dirac’s Large-Number Hypothesis. Especialy, we find that primordial Universe comes from chaos Universe's “ Great
Thundering”, not from a singularity, and there are about 10%” Planck quantum-particle Cosmoses gathering in a volume of the dectron’s
scale with the total mass of ~1¢°", and begin with sudden annexing and expanding, which we cal “ Sudden Annexing”. We also find that our
Universe should Ie findly going to the non-divergent chaos of eectron-Universe. Based on the annihilation of eectrons, the “Great
Thundering” gives a bright ring of high energy r light, according to the servo-mechanism, and the chaos Universe returns to the Primordid

Panck Universe with fusion process, as for the present p-cosmos. We find that al kinds of interaction coupling constants are governed by
the “ Cosmos Quantum-Gravitation Constant”, and al of these calculation results consist with physical experiments.
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