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The Complete Demonstrations To Our Universe Impossible To Be Created From Singularity

====Part 2: Our Universe Didn’t Come From Singularity====
{Our Universe Was Originated From Planck Era, Not From Singularity Or The Big Bang Of Singularity . Just The
Birth And Combinations Of Very Large Amount Of Minimum BHs My, = m, = 1.09x10”g Created Our Universe

And Its Continuous Expansion Until The Present.)
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[ Abstract] . In this article, based on some general laws of astronomy, physics and many classical theories, the
calculated results can prove that our present expansive Universe was impossibly born from Singularity or from the
Big Bang of Singularity but from the Big Crunch of pre-universe in Plank Era. According to the principle of time
symmetry, suppose before the birth of our universe, there could be a final Big Crunch of pre-universe. Once the final
Big Crunch of pre-universe reached to Planck Era, i.e. time t< [k, (2Gx)/C’ 17 Be), t = - 0.5563x 10*s and
temperature T = 0.734x10*%k, every Planck particle (mp) simultaneously reached 3 states: 1. Reached Planck Era; 2.
The gravitational linkage between the closest particles broke off and the collapse stopped at the state of no gravity; 3.
Every particle (m,) at that moment would exactly become a minimum gravitational black hole (My, = m,
=1.09x107g). Just those 3 states could effectively stop pre-universe continuously collapse to singularity, and let all
My, explode in Planck Era. The strongest explosions of every My, in whole pre-universe synchronously formed a
so-called the Big Bang. After that, the new and bigger My, = 2My,, of longer lifetime could certainly occurrence
due to decrease in density and temperature caused by the Big Bang. Newborn 2My,, became the embryos of our
present universe. It was the process of genesis of our present Universe. The collisions and combinations of all
newborn My, = 2My,, would create an “Original Inflation”, and form the present expansion of our universe. The
whole process changed from the disappearance of old pre-universe to the genesis of new universe in Plank’s Era was
not reversible. Other important conclusions got in this article are those: Our universe has been a real universal black
hole (UBH), which accords with all laws of general black holes (BH); Hubble law is just the expansive law of our
universe to plunder energy-matters outside; the new and simple explanations and demonstrations to ” Original
Inflation”, etc.
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[1] . The Laws and formulas of Our Universal Evolution.

The laws of our universal evolution can be simply and precisely described by two different methods, which are
based on the achievements of modern physics and astro-cosmology. 1412
First, Figure 1 specifies the numerical values of time (t) corresponding to Temperature (T) at different time in
our universe’s evolution.**112!

Second, Formulas (1a) below precisely describes our universe’s evolution relevant from the Big Bang to
Radiation Era in Figure (1), (from t=10"%s to t=1/3x10° years). P42
Tt"?=k,, "B R =k,t"2, RT =k;, R=k4 A (1a)
t—Characteristic Expansion Time, T—Temperature of Radiations, R— Characteristic Size or Dimension of
the Universe, A--Wavelength of Radiation, k, k», k3, k;—Constants,
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Formula (1b) below precisely describes our universe’s evolution relevant within the Matter-Dominated Era in
Figure 1, (from t=1/3 x10°years to the present),F42

TP =ke, ! R=k,t*°, RT=kg,R=ko A (1b)

ke, k7, kg, k9 — Constants
R =k, t"? in Formulas (la) and R =k, t** in (1b) conform to cosmological principle, Newton’s Mechanics

and modern observations.

Right now, it has not been known all problems in Planck Era on the top of Figure 1 below by modern sciences,
such as the micro structure, physical states and characters, the genesis of our universe in that Era. This article will
describe and prove the mechanism of our universe born out from Planck Era.
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For example, in Matter-Dominated Era, the numerical values below calculated out from Formula (1b) accord
with the values on Figure 1 above.
R,=(t,/t,)*" P R T =R, T,, R /R,=4 /],
When t,= (13 x10°yrs) to t,= (4.0 x10” yrs), t,/t, = 32,500, (t,/t,)** =1, 000
R /R, = (12 x 10”cm) / (12 x 10**em) = 1, 000
T,/T,=3K/3,000K = 1/1,000, A,/A,=0.lcm/ 10-%cm = 1, 000,
From the beginnings of the Matter-Dominated Era to the present, the numerical values show that, as time (t) in
the universal evolution enlarged 32,500 times, its size (R) enlarged 1,000 times, its radiant temperature (T)
decreased 1,000 times, and wavelength (A) of radiation increased in 1,000 times. The results above are consistent

with the modern observations and MBR (Microwave Background Radiation).

[2] . About some essential natures and laws of black holes (BH), They must be obeyed by our universal black
holes (UBH). ! (see Part 1—<black holes> of this article in detail about the essential attributes of BHs)
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1*. The minimum BH-- My,,: According to Hawking radiation law of BHs and Schwarzschild special solution
to GTRE and other classical formulas, the relationship of many physical parameters on the event horizon (EH) of
BHs can be got as below: M, — mass of a BH, T, —temperature on EH of BH, my—mass of Hawking quantum
radiation (HQR) on BH, R, — EH of a BH, h—Planck constant = 6.63x107>'g«cm?s, C —light speed =3 x
10"%cm/s,, G —gravitational constant = 6.67x10 %cm’/s’«g, Bolzmann constant k = 1.38x10™'°g.cm’/s*<k, m, —
Planck participle, L, ---Planck length, T, ---Planck temperature,

Hawking temperature formula on the event horizon (EH) of BH,

Ty = (C*/4GM,) x (h /27k) = 1077/ My, (2a)

Formula of energy transformation (i.e. gravitational energy can transfer into radiation energy through valve
temperature) on EH of BH,

mg, = kT, /C* P (2b)
According to Schwarzschild special solution to GTRE,

GM,/ R, = C?/2 (2¢)

From (2a) and (2b),

mg My = hC/8nG = 1.187x10""%* (2d)

Formula (2d) is a general law effective on any EH of BHs. Furthermore, according to axiom of any part =the
whole, m is impossible > My, at the limited condition, the maximum mg = the minimum M, s0, My, -minimum
BH,

My = My = (hC/81G)"* =1.09 x 107°g ! (2e)

Owing to (hC/8nG)"? = m s (i) g0,

My = My, =(hC/87GY2 = m, = 1.09x 10-g.  (2f)

Ry, =L, = (Gh/27C*)"* = 1.61x 10 ®cm  (2g)

Tom =T, = 0.71x 107k (2h)

Rymmy, = h/(4nC) = 1.0557x10~*"cmg (2i)

The best important_conclusion: When a BH could get into the gravitational collapse because of emitting
Hawking quantum radiations (HQR) after engulfing all energy-matters outside, it would continuously shrink its size
Ry, lose mass M, , increase in T}, and m finally become a perfect minimum BH-- My,, equal to Planck particle--
m,, 50, My, =mg = (hC/8nG)"* = m,, and explode and disappear in Planck Era,

2*. From formula (21) below, an essential nature of BHs is that, once a BH was formed, no matter whether it
absorbs in or radiates out energy-matters, or collides with other BHs, it will only be a BH forever until it finally
contracts to a minimum BH— M, = m,, In other words, every BH to its owning , losing out and taking in energy-
matters knows very clearly, and the event horizon (EH) as a precise recorder can revise its size at any moment as to
suit the change of energy-matters in BH.

2G M, =C?R, (2¢)
2GdM, = C* dR,, (2i)
If there is another BH—M,, to collide or combine with My, so,
2G My, = C? Ry, (2k)
Formulas (2j) + (2k) + (2¢), then,

2G(My, + dMy, + My,) = CA(R;, + dRy+ Ry,) )

3", The reasons of Mpm_ = m, must explode, disintegrate and disappear in Planck Era.

Owing to once My, < (hC/8nG)* = m, = 1.09x 107, its my < 1.09x 107g, so, m¢ M, < hC/8nG
<1.187x10"°?, it violates formula (2d), which is the general law of BHs.

Furthermore, according to Uncertainty Principle,

AE x At=h/2=w (2m)

To Mym, AE =My, C*=«T, =10"erg,

At = Compton time = Ry,,/C = 1.61x10*/3x10' = 0.537 x10~*.

AE x At=10"x0.537x10 " = 0.537x10" ", but h/2n=6.63x10" /2= 1.06x10" 7,

Obviously, AE x At < h/2zm, it violates Uncertainty Principle. Thus, My, could impossibly exist, but only
disintegrate and vanish in Planck Era, so, it has no way to contract to singularity.

[3] . The Transitive Condition Occurred from Big Crunch of Pre-universe to Big Expansion of Present Universe.
Based on the principle of time symmetry, suppose the final collapse of pre-universe obeyed the same expansive law
of our newborn universe.
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From formulas (la), (2b), R = k, t'2, when pre-universe contracted its size (R) to the Big Crunch,
correspondingly its Temperature (T) would increase, and its time (t) would too much shorten. At an extreme

circumstance, when (R) contracted to such an infinitesimal dimension, the real distance between two neighboring
particles would finally become greater than the product of (C) (light speed) multiplied by time 2(t ). It shows that
there would not be time enough to transmit the gravity between neighboring particles. At that moment, all adjacent
particles had to instantanecously break off the linkage of gravitational forces and lead the pre-universe to stop
contraction and disintegration. No gravity between particles could certainly stop the contraction of particles. Thus,
the pre-universe would change its state from the Big Crunch to the Big Expansion caused by the explosions of all
My, = m, in “universal package” The strongest explosions of all My, = m, may be called “the Big Bang” in this
article. After that, owing to decrease in density and temperature because of the explosions of old My,,, the new
Mpmn=2Mp, could certainly be formed and become the embryos of our present universe. The combinations of
newborn My, created the “Original Inflation” at the genesis of our universe and the present universal expansion.
That is the simple process of the birth of our present universe. Such a process is different with the Big Bang at an
infinitesimal explosive point of Singularity known by most people. Of course, the detailed process of changing
states should be extremely complicated in Planck Era.

The transitive condition occurred from the Big Crunch of pre-universe to the Big Expansion of the present
universe is demonstrated by Formula (3) below.

dn = Cx[2t], i.e.d ,2C = t, t<-d,,/2C,t=1/C (3)

t — Characteristic Expansion Time, d,, — Distance between two closest particles, C — Light Speed = 3X 10"
cm/s,

Let p = energy-matter density g/cm’, M = 4xpR?/3, (3aa)

H = Hubble’s Constant, H=V/R = 1/,

From 4mpr’/3=m, and m=«T/C? B! (2b)

. £ <3kT/4npC’ (3a)
From p =3H*/8rG = 3/(8nGt),!?] (3ba)
S t<TQRGK/CY), (3b)

From (la), Tt"?=k, (3ca)
o P2 <k, (2GK)/C°, or t<[k; 2GK)/C]* (3¢)

Formulas (3a), (3b), (3¢) are all derived from Formula (3), and have the same value of (t).

Now the numerical value of (t) can be calculated as below. First, select two corresponding values (t) and (T)
from Figure 1 into formula (1a) to get value of k;, such as take t = 107" s, and corresponding to T = 10*°K, from
Figure 1, so,

ky =Tt"?=10"x10""s =3"2 x10'"° =1.732x10"°, and from formula (3c),

2 <[2GK)/(C?)]xk, =1.732x10"[(2GKk)/(C, (3ch)

G=6.67X 10"80m3/gs 2 C=3X%X10"m/s, «=1.38X10 "légcm/s K.,

2 <[(2x6.67x10™® x1.38x107"%) / (3x10'%)°] x 1.732x 10'%)]=0.075758x1077*x 1.732x10'° ~ 0.1312x10 "%,

£2=0.017217x10 712 = 0.17217x10 "%, now let t = t,, below for convenient calculations,

tm=0.5563x10 =*s, (3d)

St <0.5563x10%s, and t,, >0.5563x (-10"2) s, (3d)
Let t =t,,, be the disintegrated time of all particles m,, and pre-universe. Correspondingly,
Tw=k/t"* =1.732x10"%/( 0.5563x10™)"*= 0.734x 102K, (3e)
mass of a particle m,, corresponding to above temperature 0.734x 10°°K:
m,,, =« T/C*=1.38x107"°x0.734x10°%/(9x10*")=1.125 x10~°g, (39

p = 3/(8nGt?) = 0.5786x10"g/cn’, (3g)
From formula (3aa), the radius r, of m,,,
I'm = (3m /4np)"” =1.67x10Fcm, (3h)
dpn =Cx[2t]1=3.34x103cm, dy >2r1,, (=3.34x10* cm) (3i)
S (dn =21 ) (3j)

(3j) shows that, the gravitational links between two adjacent particles were surely broken,

The density p, of the “universal package” formed by infinite particles m,,,

pu =my, /d,,*=0.302x10"g/cm’ (3k)

(pu_< p ) shows that, the density of pre-universe had a little decrease due to particles m,, disintegrated in whole
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“universal package”.

m,, C*=1.125 x10°x9x10%°= 1.013x10", and « T = 1.38x10"° x0.734 x10** = 1.013x10"°

Ny=m,C/T=1 (3D

Formula (31) indicates that, in the “universal package”, the Crunched every particle m,, was a whole particle of
no contracting forces inside. In addition, they were the broken gravitational links between adjacent particles m,,
outside. Thus, the only way for all particles m,, of pre-universe could be only disintegrated into powders with pre-
universe together at the highest temperature of 0.734x 10**K in “universal package”,

Conclusions: The calculated values of (t < 0.5563x10~*s, T = 0.734x10*K) are almost equal to the beginning
values of Planck Era in figure 1. It is said, once the Big Crunch of pre-universe collapsed into particles of above
calculated values of (m ,, =1.125 x10°°g, 1, =1.67x10 cm, T ,, = 0.734x 10°*K), pre-universe reached Planck Era
and all particles m,, = m, = My, = 1.09x10">g. No gravity is equal to no power for contractions of particles, so, all
m,, could only be disintegrated into rays of the highest energy. and then T ,, = 10 k become the highest
temperature in Universe. With no gravity, the only way for the pre-universe and for all particles m,, had to stop their
contraction and then started the expansion. Thus, pre-universe could only disappear in Planck Era, but have no way
continuously to collapse to singularity.

Between t=-10""sand t=+10"*s, there might be appearance of time (t = 0). However, time (t = 0) does not
signify the presence of Singularity of infinite density at all, since at the virtual point of (t = 0), the temperature T =
10°2k, T was not infinity. The density p = 102g/cm? # 0, and the actual radius of universe R # 0. So, the virtual
point of (t = 0) was just a bridge from contracted state (t = -10=**s, +R) into expanded state (t = +10"*s, +R).
Above viewpoints let the universal evolution accord with the law of causality and the second law of
thermodynamics as well as all classical theories and laws.

Owing to that, the “universal package” was formed by all particles m,, their simultaneous disintegrations and
explosions in Planck Era could certainly lead the disappearance of pre-universe as well as the space expansion and
decrease in density inside. Probably, if people used to consider that, there must be a Big Bang as the genesis of our

universe, then, the explosions of all above m,, and the disappearance of pre-universe might be called the “Big Bang”
creating our present universe in this article. As the result, in the sealed “universal package”, the tiny powders of the

highest energy caused by exploded m,, had infinite opportunity to re-collide and re-combine into new particles and
new minimum black holes (My,). The presences of a large amount of new My, could become the embryos of our

new universe, their combinations created ”Original Inflation” and our present expansive universe.

[4] . Minimum Gravitational (Schwarzschild) Black Hole (My,y,), Planck particles m, and particles m,, above
were all the perfect same thing, they came from final collapse of pre-universe. Formulas (4a) , (4b), (4¢) and (4d)
come from formulas (1f), (1g), (1h) and (1i). "

My = My, = (hC/81GY2 =m, = 1.09x 10~g. (4a)
Ryn =L ,P1= (Gh/2rC*) ' = 1.61x 10 Fem (4b)
Tom =T ,"'=0.71x 107k (4¢)
Rymmy, = h/(4nC) (4d)

Let’s compare the numerical values between My,,, m, and m,,. m,, was particle of the final collapse of pre-
universe in the state of no gravitational linkages between any two adjacent particles. My,, was the minimum
gravitational BHs come from the final collapse of BHs, they would finally become Planck particles m,, and explode
in Planck Era.

Table 1: comparisons of numerical values between My, m, and my,

[3]

m,, _of no gravity M pm —minimum BH m,-Planck particles™
m, =1.125x107g Mpm =1.09x107°g m ,=1.09x10"g,

tm =+0.5563x10*s tpm = 0.539x10%s t, =0.539x10™s,

T = 0.734x10°%k Tom= 0.71x10%k T, =0.71x10%k,

I =d,/2=1.67x10%cm R yn=1.61x10%cm L ,=1.61x10"*cm,

It can be seen from table 1, the numerical values of m,, have a little tolerance with values of My, and m,. The
reasons are that, m,, comes from formula (3f), but in the derived process, the numerical values of time t and
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temperature T got from Figure 1 are not very precise. Thus, in reality, m,, should be completely equal to My, and
m,. So,
m, =My, = (hC/87G)"* =m, (4e)

It can be seen from (4e) that, particles m,, of the final collapse of pre-universe should be the same with
minimum BHs--My, =m,,. After m,, became Planck particles m,, they could explode and disappear in Planck Era at
once with the same results of Mbmzmp.ul

[5] . After pre-universe disappeared in Planck Era, how could our universe be born out from Planck Era?

From (4e), once the final collapse of pre-universe came to Planck Era, all particles m,, in “universal package”
would become minimum BHs-- M, =m,,, and explode and disappear in Planck Era at once. That explosions could
be so-called “the Big Bang” to the genesis of our universe. Energy-matters from pre-universe were the origination
forming our universe. It may be said, no death of pre-universe, no energy-matters as the substantial foundation of
our new universe.

How could our new universe be born from the ruins of pre-universe in Planck Era? The key problem is that, the

waste energy-matters from disintegrated pre-universe could re-gather and re-form to new and stable minimum
gravitational (Schwarzschild) BHs-- M.

Once pre-universe finally collapsed into Planck Era, which would have extreme high temperature of 10’k and
density of 10”g/cm’ in the sealed “universal package” . When all particles m, =M, =m, exploded and formed
the Big Bang, it could certainly created the space expansion and lowered the temperature and density of “universal
package “.

Acceding to Hawking law (5a) of the lifetime t, of BHs due to emitting Hawking quantum radiations (HQR),

M,—mass of a BH, Ry—the event horizon of a BH, t,.—Compton time, which indicates the necessary time to form a
stable BH. The necessary condition to form a new stable minimum BH—M},,, was as below.

T =102 My (s) (52)
tpe = Ryp/C (5b)
Ty > the, ie. 1072 My® > Ry/C, from (2¢),

Mp = My = 2.2x107°g (= 2 M) (5¢)

T, = (C3/4GM, )x(h 27x) = 107/ M, =0.45x10%%k,
From (5¢) above, a Myy,> 2.2x10=g ~ 2 Mpm_can be got. It is said, once the new and original Mpm,>

(2.2x10°g ~ 2 Myy,) were formed and occurred, they could impossibly disappear again and only grow up with
absorbing energy-matters of very high density outside or combine to other smaller BHs. How could M, certainly
occur? Owing to decrease in density and temperature in _“universal package” occurred from the explosions of all
particles m,, =My, =m, could lead: 1*. My, could easily appear from combinations of two or more My
=1.09x107g in Planck Era, because decrease in temperature let My, have the longer lifetime. 2*. From (2a)
above, lower temperature could more easily form the bigger BHs, s0, Mpm, = 2 My, would inevitably and easily be
formed and become the stable embryos of our new universe. 3*. Particles smaller than My, could grow up bigger
and then collapse to My, due to absorb energy-matters outside, just as a neutron star absorbs energy-matters
enough outside to collapse a BH. 4*. Particles of mass more than M, but density lower than M, could contract
its size to become a real My,,,,. 5*. In Planck Era of the highest temperature and density, energy and particles could
only nonstop instantly transfer each others,

Once a My, was formed, it could nonstop plunder energy-matters of the highest density outside or combine or
collide with other Mymn, and create the “Original Inflation”. It just was the birth of our new universe. Thus, through
expansions of 137x10%ears, the combined My, grew up to a gigantic universal black hole (UBH) of 10°°g.

Conclusions: The genesis of our universe came from two key and necessary steps. First, the final explosions
and disappearance of pre-universe with its all old My, =1.09x10”g in Planck Era provided the needed energy-
matters for our universe and decreased in temperature and density in “universal package”. Second, the new
minimum stable BHs-- My, = 2.2x107g could be formed to become the embryos of our newborn universe. It must
be known, only new minimum stable BHs-- My, as the embryos of our newborn universe can nonstop plunder
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energy-matters outside and lead our universe to grow up bigger and bigger. In a word, no BHs as embryos, no our
present gigantic universal BH appears, because only BHs can nonstop plunder energy-matters outside and keep
them inside forever. According to the essential nature of BHs stated on above [2] , once a BH was formed, it
would be a BH forever until it finally contracted to become My, = m,, and vanished in Planck Era.

[6] . Our present universe is a real gigantic universal black hole (UBH) of M, = 10°°g. The complete
demonstrations are derived as below. The expansion of our universe is the results of collisions and combinations
caused by a very large amount of My, or My, -

1*. The real observational numerical values had demonstrated that, our universe is a ball to have various
precise and reliable values. A, The real and precise age A, of our universe is: A, = 13.7x10%yrs.”®], then, the event
horizon R, = CxA, = 1.3x10® c¢m, density p,= 3/(8nGAu2) =0.958 x 107 g/cm3. so, the total mass of our universe
isM, = 8.8X102g._ B. Hubble constant is another reliable observational value, H,= (0.734£0.05) x 100kms"
lMpc'1 [9], as a result, the density of our universe p; : p, = 3H02/(8nG) = 10"29g/cm3. The age of our universe is: A,2=
3/(8nG p,), A,=0.423 x 10'%s = (13.4+£0.67) x10%rs. The total mass M, = 8.6x10°°g.

Thus, Mass of our universe has a very precisely observational value. For convenient calculations, let M, = 8.8x
10%g, A, =13.7x10%rs, R, = 1.3x10% cm, p,= 0.958 x 10 g/cm’ below.

2*_ If our present universe is a real gigantic universal black hole (UBH), it certainly came from the collisions
and combinations of a very large amount of original Mymy, 0r My, = m,, :l.O9><lO'5g, its Ry = 1.61x 10 >*cm, its
Tym=0.71x 1032k, its HQR my =1.09x107 g. Let Ny, is numbers of our present universe M, owning My, then,

Niu = My/ My = 8.8x10°°/1.09x10°=8.0734x10% (6d)
If our universe is a real UBH formed from Ny, x My, then, Ny, = 8x10%° should be suitable with the same
precise proportion of their event horizon as below (if let My,,,; replace My, the same result can be got):
Nipu = Ru/Rpm =1.3x10%/1.61x 10 **= 8. 075x10% (6e)
Owing to (6d) = (6e), it demonstrates clearly that, M, are actually formed from Ny, XMy, and M, is a real
UBH.
3*. The Hubble’s law of universal expansion is just the expansive law of our UBH due to plunder energy-
matters outside.
Apply Hubble’s law to the boundary of our universal ball,
M, =4np, R’ /3 = 4n(3H,* /87 G)C* t,°/3 = 4n(3H,* /87 G)C*t,/3H’=C*t, 2 G=C*R, 2 G

(6)
From Schwarzschild solution To GTRE, i.e. formula (2¢), 2G M, = C*R,

My = RyC¥2 G=C"ty, 2G=R,,C*2 G (62)

Right now, owing to M, = My, t, = tpy, 50, Rpy = Ry.. So, our universe is a real UBH, and the Hubble’s law is
just the expansive law of our UBH due to plunder energy-matters outside. When might t, # t,,? Once our UBH
plunder all energy-matters outside in future, it can no more expand, Hubble law will be no longer effective, then, the
universal age t, > Compton time ty, of our UBH.

4*. So-called “Flatness” (Q = p, / p, = 1) of our universe is really just the essential nature of any BHs included
our UBH. Our universe as a real UBH is certainly a sealed giant ball. To any BH, the exact amount of p, must
correspond to an exact amount of M, so, Q =p, / p, =1 is a certain result. Therefore, the argument about (Q = p, /
po.~1) in scientists over 50 yrs is really a false proposition.

Owing to the wrong proposition of (Q = p, / p, # 1), it led a lot of scientists to propose some wrong concepts,
such as “Seeking lost energy-matters”, “zero energy” and “dark energy”, etc. It can be seen from formulas (6d) and
(6e), Our UBH has not lost any energy-matters at all, , but only has matters not found out.

From now on, if no energy-matters outside to be plundered, our UBH will no more expand, and start to emit
HQRs, contract its size very and very slowly. According to Hawking law of lifetime of BHs (5a), the lifetime 1, of
our present universe will be about t, = 102" M, (s) =107 (8.8x10°°)’ =10'?yrs, due to emitting HQRs to finally
become My, to disappear in Planck Era. If there are energy-matters outside, our UBH will plunder all energy-
matters, and then emit HQRs to contract its size. Thus, the lifetime of our UBH will be much longer than 10"**yrs
until it contracts to My, and disappears in Planck Era.

[7] . In this paragraph, author propose a newest and simplest principle to calculate the mechanism, process and

3

terminal of “Original Inflation”. it caused from “combinations of the newborn minimum BHs--M,,”. Once all My,
in our universe M, were linked together to a “universal package”, ”Original Inflation” would go to the end,

“universal package” had to turn into slower conventional expansion until to the present.
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Let t, be the time needed by all Ny, (=8.8x10%° ~10°' )xMy,, linking them together in the “universal package”
in the newborn period of our universe, the total mass M, of our present UBH is M, = 8.8x10>g, which formed and
expanded from original minimum BHs-- My, = m, = 1.09X10*5g, i.e. My = NyyxMyy,. Therefore, after “Original
Inflation”, our universal expansion was just the completely expansive result of Ny, xMyp, =2.2x10% x 4x10'° (7-
4)(7-6) through their combinations of 137x10%rs.

For convenient calculations, let Mpn, = Mpy. Now let’s know how Ny x( My ~107g) could combine them
together. Ry, = 1.61x10*3cm was the event horizon of Myy,. Suppose a newborn My, wanted to combine its
adjacent companions in (2 or 3) times tyme, tome 1S Compton time of Mym, thme = Rpm /C =1.61x 1072/3x101% =
5.37x10=*s. In case light (gravity) went through 2Xty., My, should link with numbers Ny, of Myp, so,

N2 Rom> = (2Rpm)s . Npo =38 (7a)

Formula (7a) shows, when ty;,,. prolonged to 2 tyy., Mpm would link with other 8 My,,. How long could My,
link with all Ny, = 8. 075x10% of M, (=Nyy Mpm)?

Npo =8.8x10% =10 = (8°) (7b)

Formula (7b) shows, after original My, went through (2°"° ) Xtync, all Ny, (=8°7°=10°")xMy,, would be linked
together to become an original “universal package” of M,. However,

(267.5 ) ~ (1020.3)’ 1et Noy :1020.3 (70)

Now, with the same way to get N3 =27,

Nums Rom> = BRpm)s . Ny =27 (7d)

Ny, =8.8x10° =10 =(27%°),and (3"°)=(10°"), let ny =10,
: Ny, =Ny =Np3 ~ (1020‘3) (76)

From formulas (7a) and (7d), regardless how many times ty,. could prolong, the needed time to link all My,
together was the same time-- n, x tyy,.. However, owing to that, the combinations of all My, certainly created the
biggest space expansion, it was just “Original Inflation”. According to the essential nature of BHs and formula (2c¢),
in (7a), combinations of 8 same BHs certainly created 8 times space expansion of the event horizon Ry, so, 8 = 23,
Under the similar condition, in (7d), 27 = 3°. It is said, when time from tbme_prolonged to 2 tpmc. the combined
numbers of M, was not 23, but ( 2113 = 2% when time from tpmc prolonged to 3 tyy,, the combined numbers of My,
was 3°.

Furthermore, with the same way to get a general law of n,,,

Let N,,=n,’, andn, =10* (79)
But N, ~10°, ..10° =10 (7g)
X, =61/9=6.8, ny = (10%%) (7-1a)

Formula (7-1a) shows , under the condition of “Inflation”, t,,. only needed to prolong n, = 10°%3 times to link
all My, tohether. Now, according to same principle of (7-1a) , x, and n,, can be got from (7e), it was the
condition of “no Inflation”, it may be called as “‘conventional expansion”.

X, =61/3=203 .. ng,=10"" (7-1b)

S Mgy = Nyp°Or Ny =10 ng, (7-1¢)

1*. Formulas (7-1a) and (7-1b) indicate that, there could be 2 ways to link all My, together in M,,, the needed
time of 2 ways are all decided by value of M,,.

A. “Original Inflation”: t,; was time of the end of “Original Inflation”,
tol = tomeX Mo =5.37x10=x10%* = 0, 2x10 *s=2x10""s.  (7-2a)

B. ” conventional expansion”: t,, was time of the end of ”” conventional expansion”,

top = tome X Nop =3.37x10=x107%3=2x10"*'s (7-2b)
Lo/t o1=Ngo/ng =2x1024/2x10" = 10" (7-2¢)
The event horizon Ry, or Ry, of little BHs-- My, or My, | created after time of t ;, ort;,
Rypi=C t ;= 6x10"*"cm (7-3a)
Rypo=C t o =6x10"*cm (7-3b)
Ripo/Rop1 = 107 =t oo/t 1= N2/ =1o1” (7-3¢)
2*_ From (7-2a) and (7-2b), the newborn M, might have 2 ways to link all My,, in M,, together and created 2
kinds of great expansions to become to little BH--Myy, or My, A o “Original Inflation” : from (7-2a),

“Original Inflation” can be considered, the event horizons Ry, of newborn little BHs-- My, made the total
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“Inflation” of ny,/n,,_included its conventional expansion, after “Inflation of t o; =2x10—"s, Ry X Ngy/n,; turned
equal to Ry = 6x10~"*cm, so, 2x10—"s was the end of “Original Inflation”. ~ B. ” conventional expansion”:
Through. ” conventional expansion” created by the combinations of all My, to form little BHs-- My, after t ,, =
2x10724s, Rypy of My, reached to 6x10 “em.

Conclusions: Above A and B reached the same results to form My, = My, and Ry = Rypi. The sole
defference between both is , “Original Inflation” was prior to ”conventional expansion” to form M. My, was
formed at the end of 2x10"s, but My, at the end of 2x10 . o

3*, The other parameters of My,; and My, ; known number; Ry,,=Ct o, = 6x10"“cm,

Mipi= Mippz = 0.675 x10% Ry, = 4x10" g (7-4)

Pobl =Pbb2 = 3Mppa/(4nR iy ) = 4.4x10% g/em’, (7-5)

At the time of t o, = 0,2x10 %5 or t ,,= 2x10 s, density py, of M, was equal to pyy of Mypy, the event
horizon R, of M, was:

Ry = 3M, /41ppy)*=2.4 cm (7-6)
Nub = My My = 8.8x10%/4x10" = 2.2x10*
Nibm = Mipp/Mpm=4x10"/1.09x10> =4x10% (7-7)

4*, Now, let’s study the real conditions of “Original Inflation”. According to the informations and calculations
in paragraph 12.7 of (New Instruction to Astronomy) ,"*! from formula (la) R =k,;t"% R is Characteristic Size
the Universe, t is Characteristic time, at the time of t = 10 s, the universal size R_3s = 3.8 cm after “Original
Inflation”, At that time, the universal density pyy, = 3.8%10% g/cm3 , the size Ry, of our universe at t =5.37x10—*,

R .36 = 1.83x10%cmx(10%)"?/(7x10°x3.156x107 5)"* = 3.8 cm P! (7-8)
Pooy = 3M, /(47R 56°) =3.8x10g/cm’ ) (7-9)
Ry = (BM/4np,)"* =107 cm (7-10)
R36/R.us =3.8/10 2 =3.8x10" (7-11)

Above numerical values about “Original Inflation” have broad typical case. It pointed out, when t=10"%,
the size R 35 of universe increased in 10" times, the volume suddenly rose 10*° times.

5%, Conclusions: A. The universal size 3.8 cm in (7-8), and the universal size 2.4 cm got by author in (7-6)
are all after “Inflation” of t = 10 %, the numerical values of 3.8 cm and 2.4cm are very approximate. It indicates
that, the mechanism, process and terminal of “Original Inflation” proposed by author are all right, i.e. the
combinations of all BHs surely created “Original Inflation”, which terminal was just all BHs in M, to be linked
together and formed new little BHs—Myy;. B. Owing to “ Original Inflation ” caused before the
universal time of t = 10~ s, it might impossibly be observed by mankind forever. If “Original Inflation” before
10% would be denied in future, the “conventional expansion” before 10 ‘s should be recognized. Through
calculations in detail in this article, that our universe was come from minimum BHs--M,,, should be a convincing
proposition. In reality, “conventional expansion” was also a “slower Inflation”.

6*. From Figure 1 of page 2, t, =0.2x10 s was in GUT Era.

[8] . Simple Reviews to Our Universe in the past, at present and in future

Our present universe is a gigantic universal black hole (UBH).

The age of our universe is: A, = 137x10%years,

Schwarz child’s radius of universe: R, = 1.3x10% cm,

Density p,= 3/(87GA,%) = 0.958 x 10% g/cm’.

The total mass of our universe is M, = 8.8x10%g.

If no energy-matters outside, the lifetime of our present universe may be: L, =~ 10'*yrs. If there still are energy-
matters outside our present universe to be plundered, then, L, >> 10132yrs.

Our universe was born from new My, = (hC/81G)2 =m, = 1.09x IOﬁg,_The expansion of our universe was
originated from the combinations of a large amount Ny, = 8x 10% of new Mpm.

The size of our original Universe of M,, in Planck Era looks like the size of a present proton R =1.54x 107 cm,

The numbers of proton mass of the Universe are; Nop:Mu/mpmto,,ZIO%/ 1.67 x107*~ 10,

After the end of “Original Inflation” at the universal expansive time of 0.2x10° 6s, due to all My, in M, had
linked together, the expansion of our universe was a conventional expansion due to decrease in temperature and
density of all (N, = 0.33x10%) M.

Mankind has exactly lived in the gigantic universal black hole (UBH), a great number of small and big black
holes have scattered in the boundless universal space.
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[9] . The further explanations, analyses and conclusions:

1*. Singularity is defined a point of infinite density. The conditions of point structure, no resistance (exclusive
forces) and universal model of zero pressure in General Theory of Relativity Equation (GTRE) would certainly lead
the occurrence of singularity in a contracted ball of definite energy-matters. It was demonstrated from GTRE by
SeHawking and Re Penrose 40 years ago that, our universe was born from singularity or the Big Bang of singularity,
and singularity would certainly occur in BHs. In this article, applying Hawking laws about BHs which is based on
quantum mechanics and thermodynamics, author has successfully demonstrated and derived out the new and
important formula (3c)--t ** < k;(2Gk)/(C’), and calculated out accurately the time (t) of final collapse of pre-
universe into Planck Era. Once pre-universe finally collapsed to t ~ -0.5563x10™"s, all particles in pre-universe
became minimum BHs of My, = (hC/81G)"* =m, = 1.09x 10=>g, which could prevent pre-universe continuously
to collapse to singularity and create new minimum BHs-- My,. The new My, occurred from Planck Era, would
become the embryos of our newborn universe, their combinations created our present expansive universe.

2*_In reality, John & Gribbin pointed out in his book—<Companion To The Cosmos>: “Our universe might
originate from such particles-- My, ~10°g.” ="~ “ (Planck Era ) was really the state at genesis of our universe.”™’
“In this article, author may just better demonstrated John & Gribbin’s above suppositions with correct Hawking
laws about BHs through the more precise calculations.

3*. Our present universe is a real universal BH (UBH), it completely accords with the laws of general BHs.
Hubble law better reflects the expansive law of our universe come from the combinations of original My, and to
engulf energy-matters outside.

4*_ The “Original Inflation” of our newborn universe was created by the combinations of all adjacent minimum
BHs--My,, of our universe. The end of “Original Inflation” was at universal time ty, = 0.2x10>%. That mechanism
of “Original Inflation” is firstly proposed and demonstrated in this article.

5%*. Whether our present universe expand or not in future will not be decided by the real density p ., but only be
decided by energy-matters outside the present event horizon of our universe. If there are still energy-matters outside,
our universe will continuously expand, and in turn if no energy-matters outside, our universe will contract. Our
universe as a UBH, p, =p. or Q=1 is its essential nature. Therefore, p, # p. or Q # 1 was a false proposition by
the most scientists in the past.

6*. The four difficult and complicated problems (Singularity, flatness, Event Horizon and magnetic monopole)
at the genesis of our universe had troubled scientists for several decades. After author has negated the occurrence of
Singularity and proved the flatness is the essential nature of our UBH in this article, the other two problems may be
easily solved. Moreover, the new concepts in this article have given the better explanations to “Original Inflation”.

7*. If the new concepts in this article could exclude the occurrence and existence of Singularity at the genesis
of our universe, scientists will not need to beg the marvels or to provide some special original conditions for solving
the complicated GTRE in future.

8*. All numerical values calculated from Hawking theory about BHs and classical theories and its formulas in
this article are precisely consistent with the observational results and the real evolutionary process of our universe in
Figure 1. Probably, the new concepts in this article may not be accepted and convinced by the most scientists and
scholars, because of no abstruse theory, no complicated mathematical equations as well as the old conventions not
broken down. However, as a reasonable explanations to the genesis of our universe, new concepts in this article are
much better than “Big Bang” of Singularity, because people do not need to be puzzled by uncertain Singularity.

The End
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WO R Ay, AT, Fmg, B HR A A RN BT My, 171 B, Mym = my = (hC/87G)'"? = m,, 37
BV 7E G B o AU R T 2K

2% W THHES AR mr AL, B — AN EAR RS — BRI, A8 TR
BN, G2 RN E RS MULE, B3RS WA RO ) BRI M, Z 1, BRI — A R
e M BT R (20),

2G M, =C*R, (2¢)
2GdM, = C* dR,, (2i)
A RN —A BIA—M,, 5 MG FFsE i, %R,
2G My, = C? Ry, (2k)
AR (2)) + (2Kk) + (2¢), T,

2G(My, + dMy, + My,) = C3(Rp + dRp+ Ry) ()

3% ST B R my, BN BT M y, =m, X SRTE N B v AR A S 2 1 SR A

HT7E My < (WC/81G)2 = m, = 1.09x 10°g i}, my < 1.09x 107°g, ATLA, mg M, <hC/8nG <1.187x10~
o2 X T — MBI AR 2d), AR LRSI, HAsmIEN k.

PR MRS ) A R B,

AE x At=h/2=® (2m)

XTI /NBIfAMpn, AE =My, C*=«T, =10"%rg,

At = Compton i [f] = Ry/C = 1.61x107/3x10' = 0.537 x 10—+,

AE x At=10"x0.537x10"* = 0.537x10"%", but h/2n = 6.63x10">"/2n=1.06x10"*’,

AR, AE x At < h2m, i, WM, =m WA, BUER/NEINAAE, Bl IR i K A HE R
Bo FTPL, Mpn =m, S BELET B v SR IETE 2%
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(31 . MHTSEFH0 “ RSk BIELA 58 OEAE ORI IR O A2 250 AR I TR PR B, Bse i 325
1 5 e SR A I A AT 3 OB A I R (R 2K R

U SRR A 35 T 0 R SR A ORI ) B B s O AT 5 o A A I 01 1) 5 {5 S 8 B ) S R, R
BB I H R AT 5 1 WA i s A 24 2 (L)t AT DS A 3t P 348048 i 28 5 o foc i IO SR A AL LR, T4
% Je AL S5 AR, HRAE T S A R AT B LA T A A R AT AR S O B ), R4, XA AT
IWARANRER Y, LA 24 &5 B AT 52 1] AN .

M (1a) R = kot H(2a), (2b)FI &, 24T 352 5 7E 1) R IRRA AR HORSI RIS, AR R HORE 7 I FE T4
m, s MRR . AERIRREURAEE RE  (a S E BT ), S48 1,000 5, RAZEN 30 £, Priblt
EERWC A PR, SXFEURARI AR, B B — R PRI DL, e e 2 ZE A A BRI (RII,  AAH AT R R
A3t L 51 7 B 75 R I 1] /N 25 AN r 308 MR AT [, S AT m o 18] 1 L S BR B dy  AR A9 55 T 24 I P AH ATORE
TS ELPYEARZ AN 2r0 IXIN, A ARAR Z R RPRE 1 #8 2x BRD 51 3 JCin 18] 23k A= 51 F1 Wk, B Ay 48
B O BRI W ORI My, = my o EATZRIBTES] T R BEAET =
107Kl & 5 A0 3252 B 45 L WS T PR AR A, AT Je AR T 2 5 o (O T [ o e 3 i 11 2 A0 U %5
FERITBE. BZAKHISE R, —J7 Al “ 5 e a7 PR EEAN R BRI G D VRIS B, T 20 B E B T SR 45 4
HOBOR— RUBIRESE HRHT ) 250/ R --2M iy o IE S AE 5 57 60 P9 8 AR AR 237 A 1A i /N BRI 1l A 7 A AT
W E IR EAIRE 51 )5 G IR B 7 Tl AR “ BRI ERAKR " AT T I . X AT %
TOHOCORIRAE T B B v U AR S, A BORT R BRI T TR R BT R R R R AR R .

HIT3E Tl M RJE ) “ORIRRG 7 HAR BB T eI “ KIAK” AR, i LR KRB R IR 2
X (3) kKR,

- P AR SBAL T[] (KD SEPREE RS, m —H1 325 1 SR B i J5 (KR U, r—REFmifEA2, « —F R 7
Je LA 38 B AT L AR RN 8], C—, p— KL FmIRER-YI BT,  H—Maah w4,

dm = Cx[2t], Bld ,/2C =t, t<—d n/2C,t=1/C (3)

4 p=ftEEFg/em’, M =41pR*/3, (3aa)
H=EwE, FHaER—FKHE, H=V/R=1x,

M 4npr/3=m, m=«T/C* =*~ (2b)
. £ <3kT/4npC’ (3a)
Hip = 3H*/8nG = 3/(87Gt?), >~ (3ba)

o t<TQRGK/C), (3b)

M(la), Tt"*=k, (3ca)
L P2 <k, 2Gr)/CElEt< [k, (2Gk)/C)*? (3c)

A3 (32),(3b),Be)EBR M AT (3) HEFHKR, BFrPA==d 1 ¢ £EHEHM.

RO DR : e\ B i B — kB —ste, T EARN(2)Rk,, 24 Bt =10% s, Ed N HEX SR ET =
10K, 402,

ki = Tt"? = 10"x10"%s =3'% x10'° 21.732x10"°, W A = (3e),

2 <[2GK)/(C?)]xk, =1.732x10"[2GKk)/(C’, (3ch)

G=6.67X10"cm’/gs?, C=3X10"cm/s, k=1.38X10""%gem/s ’K,,

2 < [(2x6.67x107® x1.38x107%) / (3x10'%)°] x 1.732x 10'%)]=0.075758x107"*x1.732x10"" =

0.1312x10 =%,
£ =0.017217x10 7 = 0.17217x10 7%, NS5, FHEHAt=t,.
t

m.=0.5563x10 =5, (3d)
St < 0.5563x10*s, and t, >0.5563% (-10%) s, (3d)
AL, t 5t BT 5 AN BT 3 520 (R AR T TR) o ARG Rt
T =k /t"* =1.732x10"/( 0.5563x107)"?= 0.734x 10K, (3e)
my, —5 0.734x 10*2 KA kL1 B
m,,=kT/C*=1.38x107"°x0.734x10°%/(9x10*")=1.125 x10~°g, (39
p = 3/(87Gt?) = 0.5786x 10" g/cm’, (3g)
MA (3aa), my, FIER o,
m = (3m /4np)"” =1.67x10 cm, (3h)
dm=Cx[2t]1=3.34x10 cm, dp =21, (=3.34x10%cm) (31)
s >2r ) (3j)
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(31) WA ZE F H 4G Flm,, i, 2 ARk 2 (B 51 D& WEE T BT m BEMIASS, BAT m,d
RCF R B Ep,,
pu =my, /d,*=0.302x10"g/cm’ (3k)
HFp, <p, RUHTFHEEAS, BAFHE" BR%E BT R IE RS T SRR T n, K
CFEHA” B m, i AR NSNS TE S I RE R, BT LL R AR IRE A
m,, C?=1.125 x10°x9x10%° = 1.013x10"®, [Ei}, « T =1.38x10"° x0.734 x10**=1.013x10'°
SNMp=my C/KT=1 (31
458 TFEAEL < 0.5563x107%s, T = 0.734x10”KJ LB 75 & I A —F (Plank’s Era) HE[ 78 i
PR A . XTI T S AT 2E R U0, e 3340 2 B e N 1 TR dh o . BB TR R R AT 3
B — BURZE B RIR At = t,, =—0.5563x10%s, T =T, = 0.734 X 102K, A “ida” k7 #8545
B — AN B AR TE S DB R T H R m AR AT, AT AR, Bm o, = m, = My, =
1.09x107g (WL FH) o 5l st WGz 11, Fra R REAS “Rr3E52e 7 HOREAE 2 B o sk A e v
Ko MRASANT] BE P 4k SERAR BN “EF 17
7E PR AR TR 52 MR 2E 2 E V4R R B8 = 1 IO = AR AU K 1 R A i AR b B Bl = 0 19, (HIX
FHAEATFAGAR “AF a7, T R RPE 0 MIRZESTE A5 (-107%s, R)EIHT T i KR 46 5. (+10 s, R)Z
MR, BN, fEt =0 &, FEHRSTRA, WET=107K, MARLRAK, FiHEEp A=K,
M =3x10"g/em’s XF S A S TR ESIE., &R BRGS0 m) . Al RIAER &
KA eSS 1R, RS el BTt s .
TR Fm, REFTERNFE 0, HAEE B2, 538528 LB/ BiRm,, B L A K
TE 25 PH ) 52 F AL N 58 il e ATTTE S B 5 A0k [ e 7 0 X A A o] DABR 2 AR AT J 1« KIRIE” .
SRR R EE N I RN R AR, HH i R 68 BT A G BORA T AR 1 D SR -- 2M g,
BT P AERA TH IR . AT IR & H s i 1 AT T 5 A A AK -

(4] . &S00 CRELTE) - My 58 B 520 m, A1 S5 TR AT 38 5255 i 3R 400 Fm,, 78 42
A —Fh AR 7, XUl EAEE 4 R 5 B 51 e A AR B SR A O R AR . FTHA R (da)
(4b), (4c) F1 (4d) RIETRTTHIFI(2D), (22), (2h) AT (2i) «

my = My, = (hC/81G) =m, = 1.09x 10~. (4a)
Riyn =L ,P1= (Gh/2rC*) ' = 1.61x 10 Fem (4b)
Tom =T ,'=0.71x 10k (4c)
Rymmy, = h/(4nC) (4d)

FEAE M, m, 1 m, [EMESITE FIHFIRTD e m o, &R0 2EF 340 355 K 25 5] JPIRAES I 1 54
{E’ Mbm %%/J\%ilﬂo mp%%gﬁﬁ*j%y <1

R My, my, A m,, (8550 S50 HEE

m , LI PIRE My —55¢/) 2 m, B R T
m ., =1.125x107g Mpm =1.09x107°g m ,=1.09x10"g,
tm =10.5563x10 s tom = 0.539x10™"s t, =0.539x10"s,
T m =0.734x107k Tom= 0.71x10k T, =0.71x10%k,
rp=d/2=1.67x10"cm R pn=1.61x10%’cm L ,=1.61x10""cm,

MBI 1, AT, My F1 m, 2 5E 25 . 5 (22 m o, B S5Mp flm, A —SUMARZ, 5
HET my, KEAXGH, BAEHESEHRIEFES, iR RS T MBUE I E T AR 1. Frbl,
LR, my, My fim, =F N ZR AR W2 U, my 2R BAMy, . m, i ENSHENIZET
HE MM IS 8. BTUA,

m,, =M, = (hC/81G)"> =m, (4e)

HIETT L, (4e)aUR I, AT 2E T 07 R IR BIm Y, BUSCAmMy, = Mo =m,,, 1172 BEBIE R IR R AE
.

(5] . FERTEM RAEE W SO S, BATHHT T 02 An T M B v M A= L ok 1 2
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AT (4e) BT WL, — FLRT3E 525 i o R0 O my, M 38 N5 B e A0, BT DAZE “ A" BRLT my,
= Mpm=m,, [MZRIZE B or ST I 25 S, A NS 0K A 152 17 AR T A U S SR BT — Ik “ R
YE” WG, 4, IXATA m,, 755 B o S0k AR X aof A i A AR 5 i AR o TR R AT 152 1 BT A 1)
RE -1 BT 0 2ok B AT 2E T BT E SR 8. BT DA, A AT2E T AETS, BiikA fe -V b o R4 152 d
(R4 o e pil

FRATVH 1 2 W Aar A TH 2 1 2 8 i AR R g 2 DG B I i T A T 55 AR S 1 2 T -0 IO e 160
BEAEAHNR NG F) CERPE) -~ My, F52, 76 10k FISERE 10™g/om® 938 B 0 45U Ak f /2 B 5
55 057 [ o S Y RN = A ) A A 1 o BRATT R A AR 7 A R T gl 2 R R, B Compton
time. [Flth, A ARt o KT RSN (B to I, 2RI F A BEAEIS R, TR R 1)/ JE T
A (2] e, BIE—BIRRG, B s 28 8 B b m, TR KETE 2R A0, Bk & — A~ &
Tilo tEME S BIRAGdm AN, BFAAEMT,,

Ty =107 M, (s) (5a)

tpe = Ry/C (5b) = 0.45x10%k,

ik, RAEMET, > to i, BI10727 M,® > Ry/CH, 722 1 EIFM, A fefiis, FEEWah A ie =20
MBI, M o), 151,

My =My, = 2.2x107g (= 2 Myy,) (5¢)

Ty = (C*/4GMy)x(h /27x) = 10*"/ My, =0.45x10%k, (5d)

M Ge)RATE L, RA YT B NI My, > 2.2x10=g ~ 2M, I, I15E AN A B E-1)5 ol (7
MR, M S AMEHAC R KR ERT S Ui, BT Ar2EFH 15D B My, = m, PR IEH K,
i ARERERC, A (5 RNATH, Mt INE] 2 Myn=Mom . 107k EAH R 5R R
o JT UM pmn AR D T L SRIE B o 1%, M 7T BAH 2 ANBUE L AN My =1.09x107°g RlEELE &R, KA
RFEBARS BIMpn 2 BOERRR . 2% (2a) FTHA, RERKEESHERBRANFHH/NETIMum ~2 Myn o

3%, N FMpm E B 10%g/em’® K125 5 WA K RS S0, KK B4R M o, 1E 205

REWISCAN A 5 T SR 4 RO SR B B —FE . 4% FRE KT My, 1025 BEBAR R 7 25 5 Wi
AR N BEAMm e — EMpm ERZ ST, EATR SRS T A 102 g/em? (1) RE &E-1)5UFN B AH £ I 1
AMEHA K e Mo SR FRATHT AR 09 52 5 FIEAR, AT R A AR — e, SR T 5 5 1 A
B, IR BAT T E AR LR R R . SRR fE , TN/ BB . ATk A IR I B R I
TER T BATBEST 137 (LRI IK 10 528

ZE: BATFEHE AR 24 BDELFARE: 1. ATFEFH &ILIHE/D BIFAM, = m,= 1.09x107gff]
RN FHIRME T Re - Yt 2. Br3EFHAHIFRDBIFMy, = m, FREME “FHa” B i
TREE FRAIG, T BR8P AR UK B BCK 75 i B AR 1R B /N B M. NP HT F B RIS o 3% H Mpma =
2.2x107°g fENIRRG, BEANTTREA BATIIEM E LT 3207, o R AT B A RE AW /b A ) B8 B - i KK
HEEAIE AR A H 25,

(6] . EABIERATIAE 528 & — A S N 10% g FLIE A B 5% 1 B3 (UBHD o JRAIT5= 5 AU il /2
RE /N R My ~ My, FEFEIIAEH~EBAKEIZER . HubbleE R R A F B HREIN R EEE-19
BB/ ARBO AR . T I AR (Q = p, / po ~1)/& T BRA A

1, ILACHE 25 (1 & bR SCERIR B Se bR I BE R B, BATFH B B AR S T S8 . A, kAT
FHEEARENER A, = 137 2 &, kb, HMAEER, = CxA, = 1.3x10%° cm, % p,=
3/(8nGA,) = 0.958 x 107 g/em’. FTLA, T+ B M, = 8.8x10%g. B. Hubble ‘i % 1) S (1) 0] FE U
HUE Z Ho= (0.73£0.05) x 100kms ' Mpc™ ) B 5 H 52 57 RISEBR T p, = 3H,(81G) = 10%g/em’. F£A5H
FHAER A =3/(8nG p,), . A,=0.423 x 10" = (13426.7) {24F . 45%, T EFUEM, = 8.6x107g.

O AT O, A ] A it 0 B P At 45 R L F 8 3. BRI, RT3 ol O B i R AE A
JEH R . B EE R M, = 8.8x10%g. FHERA, = 137 {44, MALER = 1.3x10%cm, FHEHE
p.= 0.958 x 10*g/cm?,

2% B AN FRATTIAE T 2 — AN E LM E L H 7 B (UBH), Bl %8Rk B KEF 5 /DB Mpm
~Mpn &3 RIHETE, BB My, = m, =1.09x107%g, 2 Ry, = 1.61x 10 P em, H Ty, = 0.71x 107k, 3
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ELEH T my=1.09x10"g. 2 Ny, & M, FH Mpn I8 H o AR o 1EN T, RSB M 2
_*iﬁf‘]" %Mbmn =~ 21v[bm°

Niu = My/ My = 8.8x10°%/1.09x107°=8.0734x10%° (6d)
TANFRATFEH 2 — N H Ny, D Mo A FEM R F 5 2, B4, FHEOR MM ZERIZER, 1 Ny,
=8x10% %, HHEERUT:
Npu = Ro/Rpm =1.3%10%%/1.61x 10*= 8. 075x10%° (6e)
HT (6d) = (6e), XIRiFHMUEN, BATFEHM MAEAE Ny N BIAMp, S IR 8T 525 2
e
3%, FH K Hubble 72 HE5 & 5 8 IR AR 4 A58 &-90 50 K 1 .
4 Hubble & iz FH 2 FA 15 H BRI AT,
M, =4np, R’ /3 = 4n(3Hy* /87 G)C* t,°/3 = 4n(3H,* /87 G)C't,/3H,=C*t, 2G=C*R, 2 G
(6a)

MR LTS SCHSHE SRR A, A (2¢), 2GM, =C°R,

M, = RyC¥2 G=C’ty, 2G=R,,C2 G (6b)

PAE Tty = thus Rpu.= Rys My = My, (62) = (6b). MHHATF 0 & — AN EIER) T8 2, B AERE
SARBER-Y) R ELE 5 HE BIRE I AT AN . K Hubble 5& /3 FT S S 0 57 5 5 £ B IR 7] f1) 486 K 115 1F B4
WK, IER RIFARSN R -V K. AT Al it £ t,,? — B RIFRFR TN RV,
MRS AT I, bRt 8 LA, Hubble AR T« FHTERR L, # I Compton B [Hty,.

4* RTBATFEH P EPE L BIQ =p, / p, = DA, FBIHI T E R, fE# & 1 FEM, T 2AH
—AMEE . BATFEHEN A FIER T BRSNS ERERAE, FTAQ = p, / p, = 1) & RIFT
A, RWIRIIEER . ARefl. Bk, 504k, BHEFATN (Q = p, / po =) 5B —AZ TR L
iR

T8 THRIWE (Q=p, / po # 1), CEIFEFZRFEZIGH I ERIUWE, i 22
CTFHRFHZRNBE-YT, HR A6 5 WBieE S5m0 Bk, WA (6d) 1 (6e)kE, K
1585 2 UBH — miReE- iR Bk, —mtAd, [RBAZ,

MIRAERES, WR T8 BIR AN A e -0, T8 B 2 6 R AR E e dm i A e s, B3
JE AR A Bt 7S B -- M TR XS 2R, T AR AR L0 1 = 10077 My, (s) =107 (8.8x10%)° =10"4E.
WERAMIDE B RERE-VIE, T2 BIASS AR e E- Y my K, KA EAWR A S st =-Y 0
JG o A AN b G R EE 4 A 1T B S WA B M, PRIV R LR H(S2) T 5.

[7] . fEEHFHEET “H/DBFRM, K& FI, F5E “JEPRK” KL, SR mA g T
FOHT Bt (] B R AN 5 . DN TR R T AR I TRt A A T T ML, P T JRLUAE B /N BT M SEE R
— B AR FERE.

MR, FRATTILLE SR 5 R M, = 8.8%10%g, EIK H T HTIEAE I Ny, = 8x10% AN/ 241
My, = m, = 1.09x10 [ &3F. Rk, BATFH BIE I 137 A4 BAK a2 A818 2 f5/0 B3R & R BT AR 11 i
Mo Foks A EE U A PR JE G A AT 4LRM, B3R/ B IFIN G, XMy, 32 B — 2R B9 BT 18] E At
HFMpn TR Rym = 1.61x 10 cm, BEMy (EHEA 5 2 2 80 3 A5 (K tome I 1) B FLABITIOIN,, A
Mom JEZAERK,  tome BHAEMpn HICompton B JE], tyme = Rpm /C =1.61x 107°%/3x10" = 5.37x10~*s. 245% (5]
1) FE 2xtome s Mpm FTRESS IS I H B M b FIECH 9 Nipmo

N Rpm > = (2Rpn)’s . Np,=8 (7a)

(7a) XKW, ZMyy, 151 JAE I 7] A tpme EARF 2 tome 5 My, BEWSIERE 8 MMy, A, My i 2
SEK L DRI A R T M, H I Ny = 8. 075x10% A My, i i — 1AW ?

Npu = 8.8x10% =10 = (8°"~) (7b)

(7b) REH, FEMpn 151 E Q7 YR tome)7 > I HINp, (=87 =10%") x My BB — BN T i
M) HIRP] “FHE” 1.

(267.5 ) ~ (1020.3)’ _/\?\ Noa :1020.3 (7C)
AL LRI RE R 7 20K Nis
Nus Rom® = Rpm)’s oo Ny =27 (7d)
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Ny, =8.8x10%=10°" =(27%%), 11 (3%°)=(10"7), 4 n, =10"",
’ Ny =N =Nz~ (1020-3) (76)

H(7c)RT (Te)AT AT, AN tome LAJUREHIRT I SEK:, JEREEAM, BT (R A2 —RE, BI 10%° &b, fE
(7a) 1 (7d)E, BT RBIMAEHBIRE 2 “CREEIK” , AQo) eI 51, XFh S A I ™= 4 7 5/ _1
TR, M(Ta)E, My EEIL TR 8 MMy, HRy, tHHK 8 4%, B 8 = 2°f%. FFETE (7d), Rom
WK 27 = 3%, AR, tyme IEKEF 2 tyn i, HFTEREN My, BEETE 23, M2 20 =2° R, 4t
] tome ZERKF] 3 tome, FLFTERE M, IS E N 2 3°.

i R T 2R — A Y n,

4 N =n,", Fln, =10 (7)
fH Ny, =10%", - 10%" =10 (7g)
X; =61/9=6.8, Ny = (10%%) (7-1a)

(7-1a) & “BIK” I Ntome LK AIRTEN, » ITEM(Te)RIL IO JHEE, BH—ANERE “Zik” 15
LT Ix, Mingy, AIRRA “IEHEK” .

X, =61/3=203 .. ng,=10"° (7-1b)

SN =0yt HFE e =10"n,, (7-10)

1o A3(7-1a) Al (7-1b)UER] T K AT M, JE AT A “ Tl #9442 Fra; AR LRy
2o R PITA M E B ML T 75 KIS T2 FEML, (M P R 1 o

AT to = tomeX Ny =5.37x107x10%% =0, 2x10 %s=2x10""s,  (7-2a)

B. IE#K: to = tomeX N» =5.37x10=x10%=2x10"**s (7-2b)

S toa/t 1= Nga/ng =2x10 24210 = 10" (7-2¢)

FHt o0 FHt o FTREAE BRI/ BRI My FH My AR T A2 R poa FIR o1 73 A 2 ¢

Ripi=C t o= 6x10*"cm (7-3a)

Riypo=C t oo =6x10cm (7-3b)

Ripa/ Ripy = 107 =t o/t = 0o/ gy =1y (7-3¢)

2%, J\(7-2a) F (7-2b) T A1, WA 1 B8R/ B TAM o A 2 A 7 RAEYE M, 2 A KK, ik
M, BT M JE 1 Ao FTk: FH(7-2a) Ht o FEAERCEPIEREK”, X PGSR LA AR My 7

A IR, N B My LA 42 Ry Bne/ng 500 <887 o Wk, 2t = 2x10~ s/l 245
CERIKR” JF, Ry ZHNRy X ngp/My = Rpps  Bo IEJK: F8(7-2b) it oo FTF= A I My, 1E 55 25 I 110 5 1
KK . ZAIKTE o = 2x10 *sBF 45T, BT B AR 7N BB M pop AR A2 R o o

ghit: LI ARTB P A TR B 28 S —RE A, B, BB IR 45 AR AR ppo B/ B3, B My =
Mo F1R by = Ripr e HAIESE “BGK” B, My 7Bt o = 2X10sHE SRR 1o T “IEHKE” B, My 2 rEt
2= 2x 10— AT R o

3%, /NI My My 0, L E S H; CAIR = C t o = 6x10 “em,

Mpi= Mippz = 0.675 x10%* Ryyy = 4x107 g (7-4)

Pob1 =Pibz = 3Mippa/ (4R p2) = 4.4x10%* g/em’. (7-5)

TEIRES, tor = 0,2x10 >%s BUEt o= 2x10" 2sif, M Aoy, SMupn i pore A& —FERT. M, TEALET AIAL
ﬁﬁéﬁéRubT\Eé:

Ru = BM, /41pipe)*=2.4 cm (7-6)
Nub = My My = 8.8x10%/4x10"° = 2.2x10%
Nibm = Mipp/Mpm=4x10"3/1.09x10> =4x10* (7-7)

4%, BUERAFGHT “JERI Rk MR 0 RO CHrRSCFREE) 12,7 e R A5 AR YR
X (la) R = k"2 RAHFHE R, CANFHOARRFHER, 6t =10 5K, FHLE “%ik” m
RSP NR 56 =3.8 cm, M, SR FHEE pwy = 3-8X1053g/cm3, FHEMpn RS, Bt =5.37x10ﬂw

ﬂ R 4.
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