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The New Concepts to Big Bang and to Black Holes:
Both Had No Singularity at All
==== Preface====
{The fundamental defect of the General Theory of Relativity Equation is that any
particles in EGTR has no thermodynamic action. It leads finally the gravitational

collapse of a definite energy-matter only go to Singularity.) May/2010

New Edition
Dongsheng Zhang Email: zhangds12@hotmail.com
Graduated in 1957 From Beijing University of Aeronautics and Astronautics. China.

[ Abstract] : Right now, the General Theory of Relativity Equation (GTRE) is almost linked together with
all new physical concepts, such as the Big Bang, black holes (BH), Singularity, zero point energy, dark
energy, N demission spaces, etc. Perhaps say it in another way, all above new physical concepts are squeezed
into GTRE by the modern physicians as the reasonable coats in the mainstream of physics. However, the
observed facts have demonstrated that, those new physical concepts may be illusory. The obvious examples
are singularity and the density of vacuum energy. About 40 years ago, R. Penrose and S. Hawking
discovered Singularity losing the time-space significance in EGTR, but there would not be any indications of
singularity of infinitely great density observed in nature. They further derived from GTRE that, our
universe was originated from singularity, which would certainly exist in any BHs, and even have naked
singularity in universe. They also proposed out “the hypothesis of cosmic censorship” for explaining
singularity better in nature, In addition, according to J. Wheeler’s calculations, the density of vacuum
energy would be up to 10°>g/cm’. All above arguments are unimaginable, unrealistic and may have no way to
be observed and demonstrated forever. In this article below, author will demonstrate with Hawking’s laws
of black holes that, there would not be any singularity in BHs, and our universe was not born from
singularity or the Big Bang of singularity at all. Singularity can only be a product from GTRE, but
impossibly appear and exist in real nature. [Academia Arena, 2010;2(8):1-26] (ISSN 1553-992X).

[ Key Words] : General Theory of Relativity Equation (GTRE); singularity; black holes (BH); big bang;
Planck era; Planck particle--m,; minimum gravitational black holes-- My,

mechanics and thermodynamic laws. Thus, BHs
can become to have the general law of life and

[1] . The different results and conclusions of
the scientific research can be decided by scientists

with their different research method. However, the
correct result and conclusion must accord with the
observed and practical texts.

Why had the problem of Singularity troubled
scientists for over fifty years? Because in GTRE
which have only the sole gravitational forces
between energy-matter particles and have no heat
pressures as resistant forces, the results of the pure
gravitational collapses would certainly and finally
lead to the appearance of singularity. Therefore,
GTRE which violates the causality and the second
law of thermodynamics is only a mathematical
equation, it cannot reflect the reality in nature.

In this article, some Hawking laws about BHs
will be applied, as to study the changes of physical
parameters on the event horizon of BH._The
superiority of Hawking theory about BH is that,
the variations of physical parameters on the event
horizon of BH can completely obey quantum
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death like everything in nature. Owing to applying
Hawking laws accordant with thermodynamic

laws on the event horizon of BHs, and regardless of
the variations of states and structures inside BHs,
as the results, the final collapse of the event
horizon of any BH would finally become minimum
BH (M), i-e. Mym = (hC/81G)"?=10"¢g = m,, and
minimum BH (M,,) can just be Planck particle
(m,). It shows that the final collapse of any BH
would only become m, and explode in Planck Era,
but impossibly continuously collapse to singularity.
The above correct conclusions don’t need to solve
the complicated GTRE.

[2] . The second law of thermodynamics is the
causality in nature. It shows the time direction and
cannot be violated by any ultimate theories
included GTRE. How would physicists violate the
thermodynamic laws in the process to solve
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GTRE? All the famous physicists included
Friedmann, Schwarzschild and Einstein himself
proposed two hypotheses to solve GTRE, the first
one is the gravitational shrink with equal mass, the
second one is the “universal model of zero
(constant) pressure”. Just those two hypotheses
have violated thermodynamic laws and lead to
appearance of singularity in solve EGTR.

Suppose a definite (equal) amount of energy-

matter particles (M) is in a shrinkable process,

1*. When M change from state 1 to state 2,
according to the second law of thermodynamics,
S TdS = C + (Q, - Qy), in above formula, Q—
quantity of heat; T—temperature; S—entropy; C—
constant. It shows that, M in the heat-insulating and
free state can only produce expansion and lower its
temperature T due to increase in its S, but
impossibly produce contraction.

2*, Let M = M; + M,, according to the
thermodynamic laws, in case M; in the shrinkable
process could only decrease in S and increase in T
and pressure with emitting energy-matters outside,
and M, would get the corresponding increments
from M,;, then M; could gradually reduce its
energy-matters and shrink its size, Once M, could
not remove out any energy-matters from inside, M,
would stop its contraction at once. If M; as a
original nebula could shrink its size and increase in
T = 2x10°k and reach the temperature of nuclear
fusion in its center , thus, a new star would appear
in the sky. In the star conditions, once energy
produced in a star core (M;) from nuclear fusion
could be equal to the amount of energy discharged
out from M;, star (M;) would keep its constant
temperature and pressure inside, and no more
shrink its size in a long-term period. Only in the
shrinkable process losing energy-matters, the
process can really accord with thermodynamic
laws. It clearly shows that, if no energy-matters
emit outside, a definite amount of energy-matters
(M) cannot shrink its size with the sole gravitational
forces by itself.

3*., If M, could shrink its size to Schwarz
child’s limited condition, i.e. M; = C? R;/2G, due to
emitting energy-matters outside and increase in
temperature, M; would become a complete BH. R,
is the event horizon of BH M,. After M, become a
BH, M, would expand its size and decrease in its
temperature and density with engulfing the greater
energy-matter particles from outside, and shrink its
size with emitting the smallest Hawking quantum
radiations to outside. Once M, could engulf all
energy-matters outside, M; would non-stop emit
Hawking quantum radiations (HQR) to outside,
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contract its size and increase in its temperature,
finally, up to M; = My, = (hC/82G)"*=10"g = m,,
Planck particle (m, = M,,;,) had to explode in Planck
Era at once, but impossibly continuously collapse to
singularity. It will be demonstrated below.

It can be seen that, the appearance of
singularity in GTRE is due to the wrong hypothesis
of contraction of equal energy-matter and the
hypothesis of constant temperature and pressure in
solving EGTR.

[3] . Since singularity derived from GTRE by
physicists is not accordance with reality in nature, it
clearly shows that, GTRE has the basic defect
hardly to be overcome. GTRE was not built on the
reliable experimental foundation, but was a product
from Einstein’s brain. In GTRE, there are only the
gravitational forces, but not heat pressure as
exclusive forces between all particles in the whole
body. Thus, every particle m, in the body could only
be in the unstable state, so, the exact and real
movement of any particles my in or outside body
could not be got from solve EGTR. For getting a
model of stable state of the universe, Einstein added
a_universal constant A as the exclusive forces in
GTRE several vears later. However, A is added
outside the body, A as a acting force can only push
the whole body to do some whole movement, but A
have no way to resist the gravitational forces of
every particle inside body. Therefore, the
movements of every particle inside are not certain
yet. It is the reason why GTRE is born weak and ill
cared for after birth.

However, even though GTRE has some
important defects, GTRE as a new universal
outlook to integrate time and space together can
have very great significances on science and on
philosophy.

According to Einstein’s explanations to
GTRE, as a steel ball presses on a tight circular
rubber web, the web should be crooked. Sun can let
lights outside crooked like above rubber web.
Though the system of GTRE had included some
rational contents of Newton’s system. However,
GTRE had only solved few important problems
which were not solved by Newton’s system in the
past 100 years . It shows that, GTRE is also a
uncompleted great system like Newton’s system
before. In his old age, Einstein said: ”Every body
think that, I would feel calm and satisfied, while I
look backward about the works in my life. On the
contrary in fact, I firmly believe that, there would
not be any concepts proposed by me in the past
which had been stable like a huge rock. I’m not sure
that, whether or not I was in the correct orbit in
total. ” Only an epoch-making scientific giant
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created many marvels could modestly state a
common truth with his splendid achievements.

[4] . In the real universe, how could the state of
temperature and the gravitational forces between
all particles of M in a definite ball, affect the
movement of a particle mg inside or outside the
ball? Suppose a definite mass (M) in a rubber ball
with a radius R, its temperature T, the elastic forces
of rubber ball can be neglected.

1*. In case m, outside the ball, R, is the
distance between mg and the center of ball, mg does
the curvilinear motion effected by the gravitational
forces of M, the radius of curvature at R is k,,
temperature T,. If ball M expands due to increase in
temperature from T; — T;, because R and M
become bigger, the distance from R, —R becomes
shorter, then, the gravitational forces of M to my
become bigger, so, the radius of curvature kg
become bigger too, and ky; > K, then, the motion of
m; would shorten R;.

2*, On the contrary, in case ball M and R
becomes smaller due to decrease in temperature
from T; — T,, correspondingly, k, < K, then, the
motion of m; would lead R; become longer.

3*. In case my inside the ball M, the distance
R, would becomes shorter or longer while
temperature of M becomes lower or higher. It is
said, the change of temperature in a body M has to
affect the motional orbit of any particle mg inside or
outside the body.

Conclusion: It can be seen that, applying the
hypothesis of “universal model of zero (constant)
pressure ” to solve GTRE cannot accord with the
reality in nature. Temperature and pressure of
every particle cannot be neglected in GTRE at all,

Once neglecting the heat pressure of all particles as
exclusive forces to gravity, it would certainly lead to

the appearance of singularity. That just is the
tragedy of EGTR.

4*. A ball of particles in the heat-insulating
and free state can only expand but not shrink. It
shows that, the heat pressure of particles would be
bigger than its gravitational forces, Therefore, the
hypothesis that a ball full of energy-matters could
shrink its size under the heat-insulating and free
state, is a “artificial proposition” . A ball of
particles would shrink its size, only its heat could
emit outside and decrease in temperature.
Specifically, once a star BH formed after the
explosion of supernova, owing to BH having no way
to emit energy-matters outside except extremely
faint Hawking quantum radiations, and owing to
BH inside having no way to produce super higher
pressure than the explosion of supernova, as the
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result, energy-matters inside BH could absolutely
impossible shrink with the gravitational forces of
themselves. It can be seen, singularity is an absurd
result of GTRE caused from hypothesis to violate
the thermodynamic laws.

[5] . At first, GTRE has only two items, i.e. the
first item is Einstein tensor to describe the
geometrical characteristics of time-space; the
second one is energy-momentum tensor to describe
the field of energy-matters. In reality, GTRE should
be a unstable dynamical equation, it could hardly
describe the motions of every particle in or out a
ball which is shrinking. It is the reason why GTRE
must set up two false hypotheses to violate the
thermodynamic laws for getting a solution of stable
state , one is “definite energy-matters”, another one
is “universal model of zero pressure”. Just those
two false hypotheses let GTRE to inevitable
appearance of singularity. Thus, only the states of a
ball of energy-matters are extremely approximate
to above two hypotheses, GTRE may be solved and
get some better results. For examples:

1*. In case M is the total energy-matter in a
ball (region) great enough, owing to stability of
density and pressure in the ball, so, the orbit and
curvature of motion of particles m; (included light)
outside may be approximately got from solving
GTRE. Scientists often applied the principle of
GTRE to calculate light deflection near star or star
cluster, but the result not precisely.

2*, When mercury passes by sun, owing to
that sun is a stable ball, its density distributions can
be easily got, so, the calculated value of the motion
of mercury at perihelion got from GTRE is more
precise than got from Newton dynamics.

3*. Let sun as a ball of stable temperature and
constant diameter, the light deflection appeared
near sun cannot be explained and calculated by
Newton dynamics, but only be solved by GTRE,
because according to special theory of relativity
(STR), any light must have no mass. Suppose lights
would have some corresponding mass, Newton
dynamics might also solve the problem of light
deflection near sun.

[6] . In our universe, either any stable thing or
body, or a stable ball of matters, their stable
structures are all the results of balance inside
between gravitational forces and heat pressures as
exclusive forces under the condition of some definite
temperature and pressure. Thus, keeping the limits
of permitted temperature and pressure can just be
keeping the stable existence of the structures of that
thing or body or a ball of matters. It shows that, the
stable and solid structures of a matters or a body,

editor@sciencepub.net



Academia Arena

2010:2(8)

but not broken, can resist the gravitational collapse
of great amount of matters. If the sole contraction
of gravitational forces of definite energy-matters
can’t overcome the resistance of solid structure, the
contraction can only be stopped.

1*. In our universe, any body of mass <10'g
always has a little solid core, which can support the
gravitational collapse of a great amount of mass
outside the core. Any planet has a solid or liquid
iron core to resist the gravitational collapse of mass
outside the core. Sun and all other stars must have a
stable core of very high temperature and pressure
producing nuclear fusion, which can maintain the
high pressure in core to resist the gravitational
collapse of matters outside the core. Every white
dwarf has a solid core of high density about
10°g/cm’. Any neutron star has a solid core of high
density about 10'°g/cm’, which can only produced
by the strongest explosion of supernova in our
universe. Generally, after a supernova of the
original mass > 8 M, (sun mass) exploding, its
survivals may form a star BH with density of about
10'%g/cm’. In any star BHs, the highest density in
core may < 10'%g/cm’ .

2*. In our present universe, the strongest
explosion may only be originated from supernovae,
it can only presses matters to density of 10'g/cm’,
neutrons can’t be broken in about density of
10'%g/cm®. Thus, inside any star BH, it could
impossibly produce the supernova explosion again.
Therefore, the gravitational contraction of matters
in star BH could absolutely not collapse to
singularity. What is more, the bigger BH is, the
lower its density will be, so, the bigger BHs inside
could more impossibly collapse to singularity.

3*. At the time of building GTRE, Einstein
only knew two forces-- gravity and electromagnetic
force, but not know other two forces—weak force
and strong force. Scientists even didn’t know white
dwarfs and neutron stars, and their high density in
core to 10°g/cm® and 10'°g/cm® at that time. Perhaps
they considered that the gravitational collapse of
matters is a simple and natural process. Now,
scientists know that the matter density may be high
to 10”g/cm® under combined interactions of above 4
forces, but the strongest explosion of supernova in
our universe can only press matters to the high
density of 10'%g/cm’. Thus, the resistance of density
from 10'°g/cm’ to 10°g/cm® could be too high to be
overcome by the gravitational collapse of matters in
our universe, the density of singularity >>10"g/cm’
could impossibly be overcome by any present
natural forces.

http://www.sciencepub.org

[7] . It can be seen, 1*. if wanting to get the
stable orbit of any particles m; in or out a ball of
energy-matters from GTRE, then, the exclusive
forces of heat pressure must be added into item of
energy-momentum tensor in GTRE, but not A
added outside the item of energy-momentum tensor.
2*, In case a ball of energy-matters have the
gravitational collapse, a solid core and its structure
must exist. In reality, above two conditions (heat
pressure and structure of high density) should just
be the mechanisms or origin in nature to obstruct
the occurrence of Singularity. However, the current
GTRE has no way to be added in those two or any
other supplementary conditions, it would certainly
break the perfection of GTRE and impossibly be
permitted by Einstain and GTRE. Those are
reasons why GTRE just has a showy appearance,
but hardly had practical use in the past 100 years.
Furthermore, R.Penrose and S.Hawking got a
monster of inconceivable singularity from GTRE.

Why would the most scientists believe the
inconceivable singularity? Starting off from
singularity, scientists might dream of the more
inconceivable concepts: such as, white holes. Worm
holes, and how to travel to other universe, etc.

[8] . According to his imagination, but not on
the basis of observations and experiments, the
model created a new scientific theory of GTRE by
Einstein is widespread welcome and accepted by
scientists in the future, because they can build and
develop the new scientific theories and concepts
only with their intelligent brain. After that, various
new theories and concepts had been born out like
the bamboo shoots after a spring rain, such as the
Big Bang, Singularity, dark energy, N demission
spaces, string theory, film theory, theory of
everything, etc. An_important defect of GTRE
leading the occurrence of singularity is the point
structure of particles in GTRE. String and film are
not the point structure, so, singularity can
impossibly appear in string theory or film theory.

Most importantly, any new theory or concept
can impossibly be successful, if it has no
thermodynamic actions.

[9] . In Part 1 of this article, it will be proved
that, the final collapse of any BHs would be
minimum _BHs--M,,, (hC/87G)"”= m,, and
disappeared in Planck Era. In Part 2 of this article,
it will be proved that, our universe was originated
from minimum BHs--M;,= m, in Planck Era, not
originated from singularity, or the Big Bang of
singularity. =1.09 X 10°g
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The New Concepts to Big Bang and to Black Holes:
Both Had No Singularity at All New Edition
====Part 1: Black Holes==== May.-2010
{Black Holes: The Final Gravitational Collapse Of The Event Horizon Of Any BHs In Nature Would Only

Contract To Planck Particle m,= My, = 10°g And Disintegrate in Planck Era, But Impossibly Contract To
Singularity Of Infinite Density.)

Dongsheng Zhang FKIAAE Email: ZhangDS12@hotmail.com
Graduated in 1957 From Beijing University of Aeronautics and Astronautics. China.

[ Abstract] : In this article, author doesn’t propose any hypothesis and any supplementary condition, may
derive out directly “the finally gravitational contraction of any black holes (BH) could impossibly become
singularity, but Planck particles m, = M,,,, and disappear in Planck Era”. That result is got from Hawking
laws about BH and other classical formulas together.

The superiority of author’s method is to apply a group of formulas only to research the changes of
physical parameters on the event horizon (EH) of any BHs, regardless of the complicated state and structure
inside BHs. Thus, the final contracted result of EH of BHs could only become Planck particle m, = Mpy,
(minimum BH), but not singularity. Since the final collapse of EH of BH with its all mass (M;,) had to become
m,, if there were little BHs inside, it could certainly contract to m, in advance.

The fundamental defect of the General Theory of Relativity Equation (EGTR) is that, any particles in
EGTR has no thermodynamic action to resist the gravitational collapse, it would certainly lead to occurrence
of singularity. On the contrary, Hawking formulas of BH were built on the foundation of thermodynamics
and quantum mechanics, the heat pressure could resist the gravitational collapse forever.

According to above explanations and analyses, an important formula will be got as below:

mg, M, = hC/87G =1.187x10""g? @ad)

In above formula (1d), m is the mass of Hawking quantum radiation (HQR) on the EH, M, is the mass of
whole BH. miM,, is a constant. From (1d), in the real universe, M, # 0, and, my # 0, the smaller M,, is, the
bigger mg can be. According to axiom of any part =the whole, at the limited condition, m, = M, =
(1.187x10"°¢*)"2. Thus, M, is impossible become a singularity.

my, = M, = My = (hC/87G)"* = m, =1.09 x 105g af

Formula (1f) is the best important. correct and final conclusion in this article got by author. It clearly
shows that, the final gravitational collapse of any BH would become Planck particle m,, and explode in
Planck Era, but not continuously go to singularity of infinite density.

Many new concepts and laws in this article are all the further developments to Hawking theory about BHs.
In science, the simplest is the best. The demonstrations in this article is the simplest, whether it is good or bad
will remain to reader’s comments. [Academia Arena, 2010;2(8):1-26] (ISSN 1553-992X).

[ Key words] . black holes (BH); singularity; star-formed Schwarzschild (gravitational) black holes:
Planck particle--m,; Planck Era; Hawking quantum radiation (HQR); General Theory of Relativity
Equation (GTRE); minimum BH-- My,

In this whole article, only Schwarzschild (= gravitational) BHs of no charges, no rotating and spherical
symmetry will be studied as below.

[1] . Regardless of the states and structures in BHs, the final contraction of the event horizon (EH) and
mass M, of any BHs due to emit Hawking quantum radiations (HQR) could only become minimum BH (M,,,)
equal to Planck particle (my), it could impossibly contract to singularity.

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 on
BH, R, —radius of EH of a BH, h—Planck constant = 6.63x10"*’g.cm*/s, , C —light speed =3 x 10"’cm/s,,
G —gravitational constant = 6.67x10 *cm?/s’.g, Bolzmann conseant k = 1.38x107"°g.cm?/s’.k,

m, — Planck participle, L, ---Planck length, T, ---Planck temperature,
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Applying Hawking law and other classical formulas to derive out the final gravitational collapse of EH of
BH. Hawking temperature formula on EH of BH,

Ty, = (C*/4GM,) x (h 27x) = 10*/ M, *! (1a)

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

my, = kT, /C* M2 (1b)

According to Schwarzschild special solution to GTRE,

GM,/ R, = C %2 M2 (1c)

From (1a) and (1b), then,

m,, M, = hC/87G = 1.187x10""g* (1d)

Formulas (1a),(1b),(1¢), (1d) are 4 general laws effective on any EH of BHs. In formulas (1a) and (1d), due
to that, T, M}, = constant, m,, M,, = constant. So, my , T, and M, is impossible = or 0, then, my , T, and M,

all have its limit. Furthermore, according to axiom of any part =the whole, my is impossible > M,, at the

limited condition, the maximum mg = the minimum My-- My, so,

m, = My, = (hC/87G)"* =1.09 x 105g"! (1e)
Owing to (hC/87G) "> = m "' so,

m,, = M,,, = (hC/87G)"? = m, = 1.09x 107g. af)

Rym =L ,P'= (Gh/22C’)"* = 1.61x 10 ¥em (1g)
Tom =T ,”'=0.71x 10”’k (1h)
Rymmy, = h/(47C) = 1.0557x10 cmg (1i)

Similarly, my 7 0, Ry 7 0, S0, Ry, and mg all have its limit.

The best important conclusion: 1. From fotmulas (1b) , (1c), whether one of M, , R, , Ty, mgis 0 or
oo can not be judged. That is reason why singularity could present in General Theory of Relativity
Equation (GTRE). However, from formula (1a), (1d) and (1i), any one of M}, , R, , T}, and my can
impossibly be “0 “ or “=>”, so, each of 4 has to its limit. That are results of Hawking theory about
BHs to apply thermodynamics and quantum mechanics. 2. 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 R;, increase in Ty, lose mass M, and finally become My, = mg = m,,. In

addition, My, Ry, Thm, mg form a perfect minimum BH, and perfectly and individually equal to m,, L, T,
of Planck Era,

[2] . In the process of the gravitational contraction of any original nebula (matters), the principle of a
particle m; emitted to outside in nebula is the same mechanism with HQR emitted to outside from EH of a
BH. They are all from high energy (temperature) flowing to low energy (temperature). The final result of
both continuously contracted process are all the complete same, i.e. M, = m,= (hC/87G)"* =m, =1.09 x 10"
°g. Thus, Hawking quantum radiations (HQR) are just the energy particles, which have the lower energy
(temperature) than the valve temperature on EH and may flee out from the restraint of gravity of BHs to go
to outside.

For examining the correctness of (1f); Suppose a particle mg in nebula and on the boundary of R, if m,
is in the state of thermodynamic balance and locate at the end of R, then,

dP/dR =-GMp/R* ¥ (2a)
P = nkT = pxT/ my (2b)
M = 47pR*/3 (2¢)

Formula (2b) is the state equation of gas or particles, Formula (2¢) is the formula of ball volume, P —
pressure of R end, M —total mass in radius R, p — average density of R ball, T — temperature of R end,

Applying formulas(2a), (2b), (2c) , (1a), (1c) together. Formulas (1a), (1c) are right to physical
parameters on EH of any BHs, so, the results of parameter values got from solving following equations are
all on EH of BH. Thus, to any BHs, in reality, M, R are all completely equal to M,,, R;, as below.

From P = pkT/m, = k/m, x(3M/4nR*)x(C*/4GM)x(h/2nx) = 3hC*/(327°GR’m),

dP/dR = d[3hC?*/(327GR’m,)]/dR = -(9hC?)/(327*Gm,R?), (..dP/dR <R %), (2d)

-GMp/R? = (GM/R*)x(3M/47R*) = -(3G/4nR*)x(M*/R?),

from (1¢), My/R,, = C*/2G = M/R.
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5. —=GM p/R* =-3C*(162GR?), (x R?) (2¢)
let (2d), (2e) into (2a) ,

--(9hCY)/(327°Gm,R*) = -3C*/(167GR’),

or 3h/(2n mR*) = C/R}

- R=3h/2aCmy), or

-.Rm, = 3h/(27C) = 1.0557x10""cmg @1))
From (2f) and (1c), then,
m, M, = 3hC/(4nG) (2g)

Comparing formulas (1d) and (2g) , (1i) and (2f) , only under the condition of m, = 6m,, as the
results, (1d) = (2g) , (1i) = (2f) . Why must m, = 6m,? Because in deriving process from (2a) to (2g),
density p and temperature T in formulas (2a), (2b) and (2¢) used as the average values in a ball M of R, but
not the real density and temperature on EH of BH, which < their average values, so, their combined effects
let mg = 6m,. Thus, under the condition of _m, = 6m,,

Somg=6mg, (1d) = (2g) , (1i) = (2 (2h)

Thus, the gravitational collapse and final destiny of any nebula (particles) is the perfectly same with the
EH of a BH. Their final destinies are all m, = My, = (hC/87G)"” = 1.09 x 10°g. In nature, any gravitational
collapses of anybody are the certain results of discharging energy nonstop to outside.

Analyses and conclusions:

1*. Since formula (2h) accords with the real conditions, it is a circumstantial evidence to formulas (1d),
(1f) and (1i). it shows that, the final collapse of EH of any BHs can reach to Planck Era, but not to singularity.

2*, Formula (2a) is really a simplified equation to Tolman-Oppenheimer-Volkoff equation. "' Formula (2a)
cancelled 3 complicated amended items from TOV equation. Thus, on the foundation of (2a), combined (1a),
(1c) and (2b) as the boundary conditions, the correctness of (2f) and (2g) should be reliable.

3*, There are no essential distinctions for any BH or a star or a nebula to emit out or to attract in energy-
matters. However, any BHs have very strong gravity, even light can’t flee out from EH of BH. Owing to the
very high density or big mass of current BHs, for example, a BH of SM,, according to formula (1d), it could
emit the extremely small energy of HQR equivalent to mg =1.187><10'44g and absorb in any energy-matters >
mg, =1.187x10*'g. A BH of mass =10'5g, its HQR = m = 1.66x107**g = mass of a proton. The current BHs in
nature are all star BHs. so in people’s mind, all BHs are rapaciously plundering energy-matters outside,

4*, How could HQR flee out from EH of BH? Just like a particle or quantum (energy or light) fleeing out
from the boundary of a star or any body, once average energy of HQR < kT on EH, or its instant
temperature < kT on EH duo to the heat motion and vibration, they could possibly flee out at a instant under
the state of little lower temperature and energy.

[3] . No. 1 essential attribute of any BHs: Once a BH could be formed, it would be a BH forever until it
finally become a Planck particle m, = M,,,, = (hC/87G)"* = 1.09 x 10°g, no matter whether it’s expansion
because of engulfing energy-matter from outside or it’s contraction because of emitting HQR to outside.

According to Schwarzschild solution to GTRE, from (lc) ,

R, =2GM,/C?, (3a)
.. CHdR, =2GdM,

C* Ryt dR,) =2G(MyxdM,) (3b)
Suppose another BH My, and,

C’Rp, =2GM,, (3¢)

From (3a) + (3b) + (3¢)

5 CE(Ry £Rp £ dRp,) =2G (M, My, =dM,) (3d)

Formula (3d) clearly shows that, any BH, no matter whether it would emit out or plunder in energy-
matters, or collide with another BH, it could only be a BH of different mass forever.

In 1998, two groups of U.S.A. and Australia discovered the accelerating expansion of our universe
(AEOU) through observations to the bursts of remote supernovas Ia, they pointed out, that remote galaxies
are accelerating away from us. Most current scientists explained AEOU with “dark energy” of exclusive force
in the universe. Author considered that, AEOU was due to the collision of our universal BH with other BHs in
their early ages. Formula (3d) was proposed as the theoretical foundation for above hypothesis.
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[4] . No. 2 essential attribute of any BHs: BHs are all the simplest bodies in nature. All physical
parameters on the EH of BHs are only decided by mass of a BH, and have_the same, sole, linear and single
numerical value corresponding to mass M;. In other words, any 2 physical parameters on the EH of all BHs
have_the same relationship of the sole, linear and single numerical value. Furthermore, no_matter how
structures and states inside different BHs, all EHs of BHs with the same mass M, _can have the completely
same _essential attributes. Therefore, there are not necessary for us for solving the complicated GTRE to
study the structures and states inside BHs. Once knowing the mass of any BHs, then, knowing its all. This is
Hawking’s great contribution to the theory of BHs. From formulas (1a), (1b), (1¢), (1d), it can be seen for any
BHs, then,

M, o< Ry, oc 1/T) oc 1/mygg (4a)

[5) . No. 3 essential attribute of any BHs: Non-stop emitting HQRs to outside or engulfing in energy-
matters from outside is other essential attribute of any BHs. Just like a star or a body to emit lights or
infrared radiations, energy would always flow out naturally from high energy to low energy, no exception for
any BHs to emit HORs.

The EH of any BH is its boundary. The exchange of energy-matters must pass through EH. It can be seen
from (2a), owing to that, HQR on EH would always be in the condition of heat motion, it could non-stop
vibrate and have no an instant precise temperature, so, any HOR on EH could be in the unstable state and
impossible to keep the thermodynamic balance at any instant. Thus, the exchange of energy-matters passed
through EH would only lead to Event Horizon oscillated.

From formula (1b) mssC2 = KTp, T}, is the valve temperature on EH, Really, EHs have become the switch
of BHs to transfer energy-matters.

1*. Only in case kT), of HQRs on or in BH, which instant temperature T}, is a little higher than outside,
could flee out. After they fled out from EH. because of decrease in a little energy of BH, BH would contract a
little size and increase in a little temperature, then, the energy distance would become bigger between EH and
the fled HQR, which could impossibly return back into BH again. Thus, after losing a HQR, BH would
continuously emit HQRs to outside, until finally become a Planck particle m, = My, = (hC/87G)"* =1.09 x 10
g, and explode in Planck Era.

2*, Obviously, in case outside particle m, > my or outside temperature T, > T}, m, and radiation energy
KT, outside can be attracted into BH. Thus, BH can nonstop attract in all energy-matters outside with
increase in mass M,, and decrease in T, on EH. After that, BH will nonstop emit HQRs to outside, until M,
finally become a Planck particle m, = My, = (hC/87G)"* =1.09 x 10”°g, and explode in Planck Era.

3*. In case m, = mg or T, = T}, generally, because the number of particles and T, outside are more then
those on EH of BH, so. BH can attract in more energy-matters than those fled out. After that, the process and
result will be the same with above 2* section.

The character of any BH is always nonstop taking in all energy-matters from outside at first, then,
emitting energy to outside until its final vanish in Planck Era, its Event Horizon would be oscillated nonstop.

According to Hawking’s theory, the rate of radiating energy of a BH is:

dE/dt=10**M erg/s,> (5a)

Suppose M = My =2x 10¥g = My, dE/dt = 107*° erg/s, based on such extremely tiny rate, a BH of sun
mass (M) needs about 10®years to radiate out all its energy-matters and explode in Planck Era.

Suppose M = My= 2x10%g, its HQR = m = 1.187x 107"/ 2x 10**) = 6 x 107*g. So, m, is too small. It
shows that, mass of a BH equal to sun can almost absorb any tiny energy in the current space. If no energy
outside, that sun BH can radiate HQR of 6 x 10~*g, It is much smaller than a proton mass of 1,66 x 102*g.

It can be seen, Hawking theory and laws of BHs to emit HQRs are all right, but Hawking’s explanations
to emit HQRs are not correct and convincing. Normally, Hawking and the most modern scientists may
explain HQRs with the concepts of vacuum energy. They recognized that a pair of virtual particles would be
suddenly born out from vacuum, then annihilate and appear repeatedly. '". After negative particle on EH of
BH being captured by positive virtual particle of vacuum and annihilating, then, the positive particle of BH
would remain and appear outside BH and become a HQR fled out, Such explanations of them is a deliberate
myth with the new physical concept. The energy value of HOR on EH of BH is certain, why could a pair of
virtual particles appeared have the same energy value with HOR on EH and both could meet at the same
time and same place? In addition, the explanation of so-called “virtual energy” has not a reliable and certain
numerical value right now in any theory and may have no way to be observed and examined forever.
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Right now, whether BHs would emit energy-matters or not with other ways except Hawking’s radiations
remains a question.

[6] . No. 4 essential attribute of any BHs: After plundering all energy-matters outside, any BH could only
contract its size Ry, decrease in M,, increase in T}, and m. because of emitting HQGs continuously. The final

destiny of every BH could only become minimum BH (M,,,) equal to Planck particle (mp), then, explode and

vanish in Planck Era at once. See formula (1f),

My = My, =(hC/81G)"? = m, = 1.09 x 10°g

Why could My, be impossible to become < {(hC/81G)"> = m, = 1.09 x 10°g} and continuous contraction?
Surely impossible.

1*. Once My, < 1.09 x 107g, its HQR (my) < 1.09 x 107g too. Thus, mg My, << ((hC/87G). It violates
formula (1d) of BHs.

2%, Once My, reach 1.09 x 10~5g, its gravitational energy = M,,,, C* = 10'"°erg, its radiation energy = kT, =
1.38x 1075 0. 71x10%*=10"’erg too. . So,

Mpm C2= kT, =1016erg (6a)

It can be seen, the reason why BH can emit HQR is that the bigger BH has surplus gravitational energy
to transfer to radiation energy of HQR. However, once My, reach 1.09 x 10”g, the whole M,,, is a whole
particle and has no surplus energy as HQR, it can only throughout explode, and wholly transfer M, C’ to
many and many small y—rays of the highest energy of 10%k.

3*. Owing to My, reach 1.09x 10'5g, Mym = mssCz, it is said, the whole My, is a complete particle, no
gravitational forces inside could continuously contract to resist the highest temperature of 10%k inside the
whole My,,,, thus, the whole My, must crushingly explode.

4*, According to Uncertainty Principle

AE xAt=h/2 = (6b)

To My, AE =My, C>=kT,=10"erg, At=Compton time = R;,,,/C = 1.61x10>*/3x10"" = 0.537 x10—*.

AE x At=10"x 0.537x10~* = 0.537x10", but h/2n = 6.63x10*"/2n = 1.06x10~",

Obviously, AE x At < h/2m, 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.

[7] . Various substantial structures just are the best and last mechanism to resist the gravitational
contraction in nature. Bodies of no gravitational collapse in nature have always a solid and stable core.

From the process of formation of star BHs, the reasons why singularity can impossibly appear and exist
in star BHs will be clearly known. In GTRE, the appearance of singularity is base on the hypotheses of that, a
ball of definite energy-matters could free and infinitely contract its size with no resistance. However, in
reality, the contracted process of anybody must at least overcome two resistances: the first is the heat
pressure of its energy-matters, and the second is its substantial structure.

1*. Any body of mass <10"g, its chemical structure can support its gravity, needs not a solid core. Mass of
10%g has 10* (=10"%/1.67x10**) protons. 10* is a Dirac’s large number.

2+, Planets of mass between 10°g and 0.08 M, (1.6><1032g) must need a core of liquid or solid irons to
resist its gravitational collapse outside the core.

3*, Stars of mass > 0.08 M, (1.6><1032g) : Owing to existence of the very high and stable pressure and
temperature supplied by nuclear fusion, all stars cannot collapse in a long-term period, until nuclear fusion
stopping in its core.

The pressure P in the core of sun is estimative about as below,

P, = p, kTy/m, = 10°x1.38x10™"°x1.5x107/1.67x10 = 1.5x10" atm.  (7a)

4*, White dwarfs: It is generally estimated that, after finishing its nuclear fusion and through red giant
star, the original star of mass < 3.5 My could compress its remnant to_become a white dwarfs of mass <1.44
M. 1.44 M is called Chandrasekhar’s limit. It is said, after a white dwarf plundering energy-matters outside
or colliding with another companion star, its mass might go beyond Chandrasekhar’s limit >1.44 M,, and
become a neutron star. White dwarf has a solid core of density about 10°g/cm® and has very long lifetime. In
the solid core, the distance between atomic nucleus is 10"*cm, Electrons can freely flow and have the strong
exclusive forces to resist the gravitational collapse outside the core. Once mass of a white dwarfs could
approach 1.44 My due to absorb matters outside, it would become a carbon-oxygen white dwarf and occur the
strongest explosion of Ia supernova, and turn into powders scattered in space.
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5*. Neutron stars: It is generally estimated that, after the original star of (3.5~8) Mj finishing its nuclear
fusion and after the strongest supernova explosion, its remnants might be contracted into neutron star of
mass between(1.5~2) M. It is said, mass of neutron stars may be (0.1~1.5~2) My. Their density in core about
10" ~5x10"g/cm’. Diameter of the biggest neutron star is 33km. The structural figure of neutron stars as
below:

Parameters of neutron stars: mass of most M, = (1.5~2) My;_density in core [)_,.%1014 g/cm’;
distance between neutrons, d,~1.2x10"® c¢m; numbers of neutron in cm’, n, = 10* /em®’; A _and I are
hyperons or solid neutrons in core.

Conclusions: 1. It shows clearly from above analyses and demonstrations that, before overcoming the
very high density and crushing the extremely solid structure of its core formed by supernova explosion, any
stars, no matter how great its mass is, can’t continue or complete its gravitational collapse to compress
matters to >10'°g/cm’ in core.

2. From figure.1 below, the core of the density of neutron stars p ,~10"~ 1
core of neutron star may be solid neutrons, or hyperons A and .

3. If a neutron star could become a BH due to absorb energy-matters outside, only matters outside the
core can be greatly compressed, the density in core can hardly increase any more, because the density
between a little BH of 2M, and a neutron star of 2Mj, is almost the same, just their sizes have the great
difference. Diameter of a neutron star of 2Mj is about 33km, but diameter of little BH of 2M, is about 12km.

Figure. 1. Structural figure of neutron stars,
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0'5°g/cm’. The formation of
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(Plcture LKL Astro-Group)[ ] Hyperons A and Z of 1 3x1015g/cm in blue llttle core.

[8] . Star BHs: Singularity could be impossible to occur in star BHs. The formation of star BHs,
Generally, the mass of star BHs may be between (3~10) M,.

How could star BHs be formed? It is said, after nuclear fusion having finished and through supernova
explosion, the remnants of the original stars of mass > 8My might become a star BH of mass>3 M. Besides, if
a neutron star could engulf energy-matters outside or collide with its companion white dwarf (or another
neutron star), it might become a star BH of mass > 3M,. 3M,y_is so=called Oppenheimer-Volkoff limit.
However, those two conditions are just the theoretical inference, but no real observations can be as evidences.

Parameters of a BH of mass =3 My: M 3 = 3M, = 6 x10*g, its Ry; = 8.89x10°cm~9km, Ty; = 1.3x 107k,
HQR--m,; =2 x 10 *g. p 3 =2x 10"g/cm’, [see formulas (1a), (1b), (1¢), (1d), (2¢)]

In 2006, a smallest star BH called XTE J1650-500 ' was discovered, its mass = 3.8 M,. According to
imagination and calculations by scientists, limit of mass of the smallest star BHs not still discovered in
universal space might be (1.7~2.7) My, then its density calculated is about_py, ~5x10"g/cm’.

Many important inferences and conclusions can be got from above calculations and analyses:

1*. Comparing the density of core between neutron star p , ~10"~ 10'>*g/cm’ and density of the smallest
star BH, their p ,; = 2x 10"°g/cm’ to py, ~5x10'5g/cm’, so, the core of small star BHs and neutron stars are the

same thing, which may be all hyperons A and ¥. or solid neutrons. They have almost the same density, and
are all originated from the explosion of supernovae.
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The distance d, between two adjacent neutrons in the core of neutron stars and star BHs,
No = pa/m, =5x10"/1.67x 10~ =10%
d,=(1/Ny)"”=10""cm (8a)

From (8a), in the core of neutron stars and star BHs, The distance d, between two adjacent neutrons is
equal to diameter of a neutron or a proton. Thus, under the density of about 5x10"° g/cm’, atomic nucleuses of
neutrons or protons are just closely contacted together, but far away from break.

2*. Owing to no star BHs < 2Mj existed in nature, the forces and pressures produced by the supernova
explosions are the strongest forces in current universe and later. Thus, the matters of density p>5x10"g /cm’
have impossible to appear and exist in nature afterwards, then, matters of density p, = 5x10"°g/cm’ are the
highest density in nature.

3*. Since star BHs are all originated from the superstar explosion, supernova explosion would
impossibly occur inside any star BHs again. Thus, star BHs inside would impossibly continue its gravitational
collapse, so, it have impossibility of appearance of singularity.

4*, Owing to that, the bigger a star BH is, the lower its density can be. Thus, all BHs (> star BH of 10
M) inside can be more impossible to produce > density of 10'°g/cm’, so, absolutely impossible to produce
singularity inside.

5*, Since matters of density ~ 5x10'°g/cm’ in star BHs are hyperons or solid neutrons, it shows that,
protons having become hyperons are not broken or disintegrated, and still keep their own quark chains, i.e.
keep their proton formation. Maybe it is reason why protons have so long lifetime of about 10* years.

6%, Since protons can keep their particle formation at about density 5x10'3g/cm’, how great density
may let protons disintegrated into quarks? Author consider that, protons may be disintegrated in density

about 1053g/cm3.

According to Hawking’s theory of BH, in the collapsing process of any star, its entropy always increased
and its information capacity always decreased. Suppose Sm--original entropy before the collapse of a star,
Sp--the entropy after collapsing, My-—mass of sun = 2x10 *g,

Sp/Sw= 10" M,/M, (8b)

Jacob Bekinstein pointed out at the ideal conditions, S, = S;,, or, the entropy did not change before and
behind the collapse of a star. From formula (8b), M, will be 10'°g, and M, = original mini BH = M,, "' *!

Density of (M, =10"g) iS P p =0.7x10%g/cm’; Rpo = 1.5><10*13cm; Tho = 0.77x1012k;; Mg, = 12><10*24g;

7*. The best important conclusions from Bekinstein’s explanation to Hawking formula (8b) about
entropy of BHs is as below. Bekinstein only did a well mathematical arrangement to formula (8b), but
neglected the profound physical implications of (8b). Author think, (8b) should be applied to explain some
significant physical process.

Firstly, the gravitational collapse under the condition of density < 10¥g/cm’, the collapsed process should
not be equal entropy. It clearly tell us that, protons can keep its particle formation, and not be disintegrated,
so, protons as particles must have heat motions and frictions, and can change entropy more or less..
Hyperons A and X are only protons of high temperature, and still formed from quarks.

Secondly, however, since in_the changed process of density from 10*’g/cm’ to 10*°g/cm’, entropy can
impossibly change, it shows that, protons must be disintegrated, and become into quarks. It also shows that,
quarks might only be changed in the ideal state between density region from 10%g/cm’® to 10"g/cm’, no
matter whether they were in_expansive or contractive process, which were all the ideal process of equal
entropy. In other words, quarks might have no heat motion and frictions changed between 10*g/cm® and
10”g/em’.

The best important conclusion: The strongest pressure in present universe produced from the supernova
can only compress matters into density of about 5x10'°g/cm’, what could be the most powerful force in nature
to_compress matters to_density of 10*g/cm’, even finally to 10*°g/cm’ of Planck particle (m;)? The most
powerful force is only the contracted force of very small BHs (<< star BH) due to radiating HQRs
continuously, it can let BHs (mass <10'°g ) to contract nonstop to Planck particles. It obviously shows that,

BHs only radiating nonstop its HQRs outside can nonstop go on its gravitational contraction until becomin

to minimum BH-- M, =(hC/87G)"* = m, and disappearing in Planck Era.

[9] . Original mini BH = M,,, 51015g, Could those M, be found in the universe at present? In nature, the
great significance of M, is its density of 10*g/cm’, only substantial density > 10*g/cm’, protons can be
broken and disintegrated. That may be an important reason why protons_have so long lifetime of 10*years,
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From formula (8b), the mass of original mini BHs = M,,, 510'5g. Its other parameters are:

Ry, = 1.5><10*13cm; P bo =0.7x1053g/cm3; Tho = 0.77x1012k;; Mg, = 12><10*24g

From formula (6b), lifetime of My,, T .~ 107 M, > (s) = 10"/ 3.156x10s = 3x10"’yrs.

Compton time t ;,, = R,,//C = 5x10_24s,

Numbers of proton: n,, = M,,/1.66x10** = 10**, n,, is other Dirac’s large number.

According to calculations above, the lifetime 7 ,,, of original mini BH=M,,, = 1015g s T bR 3x10'’yrs. The
age of our universe is 1.37x10'’yrs, which is the same scale with 7 .. In 1971, Hawking proposed, M, might
exist in our universal space, if some of them could be survivals from the newborn time of our universe.
However, in 1970s, many scientists attempted to observe and find out such original mini BHs in universal
space, but their efforts about 10 years were all in vain. It clearly shows that, no such My, could remain to the
present.

In the newborn time of our universe, at least before the end of Hardron Era, i.e. the expansion of our
universe from density 10”g/cm®to 10%g/cm’ could have perfect homogeneity, because that expansive process
would be completely equal entropy known from above paragraph. The numerical values of 3 main
parameters p ,, Tp, and t ,, of My, are all in Hadron Era of universal evolution. At that time, all M,, in
universe were closely and evenly linked together into a whole, and had no way to exist single. With their
expansion later, they could only combine each others and become bigger and bigger. In other words, in_the
universal expansive process, any original BHs of high density could not exist single at all, no matter how great
they were, because BHs linked together could only combine and expand, but have no way to exist
independently. Only after Radiation Era of universal evolution, because radiations separated from matters
and led to lower temperature in matters, then, matters could do a renew contraction. As a result, the nebulas
could have a great gravitational contraction to become the compact stars or a BHs through supernova
explosion.

[10] . The super great BHs of (10" ~10'>) M, and Quasars.

In the center of every galaxy and star cluster, there is a super great BH, its mass can reach to (10’
~10"*) M. Recently, a super giant BH called Q0906+6930 discovered by an astronomy group of Stanford
University in the remote center of our universe. Its mass more than 10'° My, and it formed 127x10® years ago.
i.e. after 10° years of the birth of our universe. "

Let that BH be My, = 10" M, = 2x10*g, so, its R ,, = 2.96x10'%cm, its p,,=1.74x10 ~*g/cm’.

The simple calculations to Quasars in the 8th chapter of Prof, He Xiangtao’s book “Observation
Cosmology” P! are as follows:

The mass of a Quasar must be satisfied by the following formula,

Mg > LoMy/1.5x10* = 3.3x10°*M, (102)

In above formula (10a), Lg = 5x1046erg/s.

If the light period of a Quasar is 1 hour, its scale D should be:

D < CAt = 1.1x10"cm, (10b)
For a Schwarzschild’s BH of the same size , its mass Mg should be:
Ms = RC*2G = 1.9x10® M, (10c)

It can be seen, Mo~Mys, the numerical values of both are very close.

Conclusion: Really, Quasars should be the predecessor and the childhood of super great BHs, which
might all come from the evolution of Quasars.

There has been an important problem in astronomers and cosmologists: Was BHs formed before as a
core to contract its outside energy-matters to compose galaxy and star cluster, or substantial particles
contract to form nebula at first, and then ignite the nuclear fusion in the core to form BH through supernova
explosion? Author think, the later can accord with the real circumstance in nature, because forming a galaxy
needed time is << forming a BH needed time.

[11] . The simple summations, further analyses and important conclusions as bellow:

A: No matter whether the EH of any BHs or a large ball of matters (mass of a nebula 5 My ~8 Mg) would
be, their finally contracted destinies could be the perfectly same, i.e. mi, = M;, = My, = (hC/871:G)”2 =m, =1.09
x 10 g, but impossible to contract to singularity of infinite density. It proved that, Hawking laws about HQR,
Schwarzschild solution to GTRE, uncertain principle and other classical dynamic laws are completely

http://www.sciencepub.net 12 editor@sciencepub.net




Academia Arena 2010:2(8)

harmonious and identical, No singularity shows that, General Theory of Relativity Equation (GTRE) has had
the fatal weakness.

B: The fatal weaknesses of GTRE are to neglect the thermodynamic effects to resist the gravitational
contraction of matter particles. For simplifying the difficulties to solve GTRE, the most scholars proposed
two bad hypotheses which violate thermodynamics, i.e. the contraction of equal matters and the “universal
model of zero (constant) pressure”. Just those two bad hypotheses lead gravitational contraction to
singularity in GTRE. Of course, GTRE may have other important defects, such as, permitting the infinite
contraction of participles of point structure. In addition, GTRE is hardly to be solved. The hypothesis of
inertial mass equal to gravitational mass has no reliable evidences, etc.

Particles of point structure, which may be infinite contraction in GTRE, must have a limit. It is just
Planck Era, in which time and space are not continuous, ' and it certainly leads GTRE lose effect.

C: Hawking theory and some important laws about BHs based on quantum mechanics and
thermodynamics are very correct and effective, they avoid and overcome the important defects of appearance
of singularity in GTRE, just as quantum mechanics could demonstrate that, electrons could not fall into
atomic nucleus in the past. Similarly, Hawking theory and laws about BHs demonstrated that, GTRE lost
effectiveness in Planck Era, just as GTRE demonstrated that, Newton mechanics had lost effectiveness in the
movements of near light speed.

However, the explanations of Hawking and modern physicists to HORs with the concept of “a pair of
virtual particles would be suddenly born out from vacuum” may be a deliberately mystifying with the new
physical concept. HQRs flow out from the EH of BH to outside, just as energy or matters naturally flow down
from high position to low position, or from high temperature to low temperature.

D: Through studying star BHs, the conclusion is that, singularity could have no possibility to occur in
BHs. After the Big Bang, the strongest explosions in nature have been the supernova explosions, which
explosive forces can only compress matters to density about 10'°g/cm’, i.e. the density of core of neutron stars,
in such level of density, protons cannot be broken yet. Only the substantial density reaches to 10*g/cm’ of
original mini BH (M,,), protons can be destroyed. Protons are the most stable and solid particles, and have
the longest lifetime of 10*° years. The forces to destroy protons have not appeared in nature as yet. Of course,
no more powerful forces can compress matters to the density 10”g/cm® of Planck particles (m, = Myy),
except the contraction of BHs < 10"°g due to emitting HQRs.

On the contrary, if there were singularity or smaller BH in BHs, certainly, singularity could explode at
once and change into rays of extremely high energy in BHs. At the same time, the smaller BH could absorb
energy-matters of its outside, finally, the event horizon (EH) of smaller BH could enlarge to combine with the
EH of BH together.

E. Here author makes a guess: In BHs of >10° My, (10° M, is guessed by author, because nuclear
fusion had finished before any star BHs of <15 My was formed.) owing to no nuclear fusion occurred before
BHs forming, so, nuclear fusion might occur in BHs because of the contraction of matter particles. Thus,
energy-matters would discharge outside BHs until nuclear fusion finished.

F: Only the contracted forces of mini BH, which mass (M,, = 10"°g) due to radiate HQRs, could
compress protons disintegrated into quarks. After that, the contracted forces of mini BHs of mass My,,; < (M,
= 1015g) due to radiate HQRs could raise the density of M,,,; and decrease in distance between quarks in My,,;.
The finally contracted results of M,,; would just become to (m, = M,,,), and explode and disappear in Planck
Era.

G: A few words out of this article about the destiny of our universe, if the current mass M, of our
universe is about 10>°g, and no energy-matters outside can be absorbed. Thus, our universe can only nonstop
emit HQRs to contract its size up to become m, = My, =10"5g, and explode and vanish in Planck Era. The
lifetime of M, will be (= 102’M,’) about 10'years.

The problem is to judge whether energy-matters have or no outside our current universe. Author think,
if the real lifetimes of some bodies in nature measured by scientists, such as some celestial bodies or aerolites,
are the same with Compton time of our current universe (UBH), and Hubble constant has a certainly reliable
value as normal, it may shows that, there might still be energy-matters outside our universe. Correspondingly,
our universe will plunder all energy-matters outside, after that, it can nonstop contract its size with emitting
HQRs until become m, = M, =10"g, and explode and vanish in Planck Era. Thus, its lifetime will prolong to
>>10"2years. If the real lifetimes of some bodies in nature > Compton time of our UBH, and Hubble constant
= 0, it shows no energy-matters outside our UBH.
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However, if a insolated star BH of 3My had no energy-matters outside to be engulfed, it could only
contract its size to m, = My, =10'5g, then, explode and vanish in Planck Era too. Its lifetime = 10'27(3M9)3 ~
10%years is too long. It is much longer than lifetime = 10*’years of protons.

H: Author’s few words: Author may only forge ahead a little step from Hawking theory about BHs with
simple explanations and calculations to BHs in this article, and get many important and basic conclusions. It
may help people to understand many fundamental and principal concepts to BHs from profound theories and
complicated mathematical equations of modern scientists.

The End
7. Wu, Shi-Min: A Course in the General Theory of

References: Relativity: Beijing Normal University Publishing
1. Jean-Pierre Luminet: Black Holes; Hunan House,
Science-Technology Publishing House, China: Beijing, China. 1998. 8.
Chinese Edition. 2000. 8. John & Gribbin: Companion To The Cosmos.
2. Wang, Yong-Jiu: Physics of Black Holes; Hunan Hunan Publishing House. China. 2001, 9
Normal University Publishing House China. 2000. 9. An oldest and biggest BH was discovered by
o astronomers.
3. He, Xiang-Tao: Observational Astronomy; http://tech.sina.com.cn/other/2004-06-
Science Publishing House, Beijing, China. 2002. 30/0752381423.shtml
4. John & Gribbin: Companion to the Cosmos;
Hainan Publishing House, Hainan, China. 2001. Author: Dongsheng Zhang, graduated in 1957 from
Chinese Edition. Beijing University of Aeronautics and Astronautics of
5.Compact star: China, retired now. Permanent Address: Seventeen
http://hometown.aol.com/Iklstars8/15b.htm Pontiac Road, West Hartford, CT 06117-2129. Email:
6. http://popul. jgeq. com/bigh/natural /2007 zhangds12@hotmail.com.

08/187918038. html

The New Concepts to Big Bang and to Black Holes:
Both Had No Singularity at All Nov.-2005

====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 M,,,, =

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 (2G1<)/C5]2/3 3¢), 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 (my)
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at that moment would exactly become a minimum gravitational black hole (Mpm = m,
=1.09x10""g). 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 Mpm
in whole pre-universe synchronously formed a so-called the Big Bang. After that, the new
and bigger My, = 2Myy, 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 Mpp, = 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. [Academia
Arena, 2010;2(8):1-26] (ISSN 1553-992X).

[ Key words] . the genesis of our universe; singularity; the Big Bang; black holes (BH);
cosmology; minimum gravitational black holes (M,,); Original Inflation; Planck Era; Planck
particle (m,); Hawking quantum radiations (HQR);

[1)] . The Laws and formulas of Qur 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. */1*/?!

First, Figure 1 specifies the numerical values of time (t) corresponding to Temperature (T) at
different time in our universe’s evolution.”*”?

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). Bl
Tt =k, “IPL R = kt"*, RT = ks, 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,
Formula (1b) below precisely describes our universe’s evolution relevant within the Matter-
Dominated Era in Figure 1, (from t=1/3x10°years to the present)."!*Z!

Tt = ke, B! R = kst RT = kg, R=ko A (1b)

ks, K7, Kg, k9 — Constants

R =Kk, t'? in Formulas (1a) 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/R,=(t/t,)** P R T =R, T, R/R,=}4/h,

When t,= (13 x10°yrs) to t,= (4.0 x10% yrs), t,/t,= 32,500, (t,/t,)*" = 1,000

R/R,= (12 x 10”em) / (12 x 10**cm) = 1, 000

T,/T,=3K/3,000K = 1/1,000, 2,/A,=0.1cm/ 10-’em = 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 (1) 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)

1*. The minimum BH-- M,,,: 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 = 6.63x10™’g.cm’/s, C —light speed =3 x 10'°cm/s,, G —gravitational
constant = 6.67x10*cm?/s>.g, Bolzmann constant k = 1.38x107"°g.cm?/s%.k, m, — Planck participle,
L, ---Planck length, T, ---Planck temperature,
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Hawking temperature formula on the event horizon (EH) of BH,

Ty, = (C*/4GM,) x (h /27K) = 107/ M, (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, M, = hC/87G =1.187x107"'¢’ (2d)

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

my = My, = (hC/87G)"* =1.09 x 105g ! (2¢)

Owing to (hC/8aG)"* = m,, "% 5o,

my, = My, =(hC/87G)"”> = m, = 1.09x 10”°g. (2f)

Rpm =L, "= (Gh/2aC*)"* = 1.61x 10 cm (2g)

Tom =T, "= 0.71x 10k (2h)
Rymm,, = 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 R;, lose mass M,_, increase in T}, and my finally become a perfect
minimum BH-- My, equal to Planck particle--m,, so, My, = mg = (hC/87G)"* = 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,, 2j)

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

2G(M,, + dM,, + My,) = C*(R;, + dRy+ Ry,) (3}

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

Owing to once My, < (hC/87G)"> = m, = 1.09x 107g, its my < 1.09x 10°g, so, m, M, <
hC/87G <1.187x10~"°g%, it violates formula (2d), which is the general law of BHs.

Furthermore, according to Uncertainty Principle,

AE xAt=h/2 & (2m)

To Mpm, AE =My, = KT}, =1016erg,

At = Compton time = Ry,,,/C = 1.61x10%/3x10"" = 0.537 x10—*,

AE x At=10"x 0.537x10~* = 0.537x10~"", but h/2x = 6.63x10~""/2% = 1.06x10™ ",

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

From formulas (1a), (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
instantaneously 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 M,,, = m, in “universal package” The strongest explosions of all M,
= 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 M,,,, the new M,,,,=2M,,, could certainly be formed
and become the embryos of our present universe. The combinations of newborn M,,, 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.

d, = Cx[2t], i.e.d n/2C =t, -t<—-d2C, t=1/C (3)

t — Characteristic Expansion Time, d, — Distance between two closest particles, C — Light
Speed =3 X10" cm/s,

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

H = Hubble’s Constant, H= V/R = 1/t,

From 4npr'/3=m, and m=xT/C? P (2b)
. £ <3xT/4mpC® (3a)
From p =3H?/87G = 3/(8nGt?),!* (3ba)
. t<TRGKY(CY), (3b)
From (1a), Tt"?>=k, (3ca)
. 2 <k; QGK)/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 =10 s, and
corresponding to T = 10¥K, from Figure 1, so,

k; = Tt = 10x10""s =3"2 x10"° #1.732x10", and from formula (3c),

2 < [2GK)/(CY)]xk, =1.732x10"[2GK)/(C’, (3cb)

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

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

£ =0.017217x10 72 = 0.17217x10 ~'?°, now let t = t,, below for convenient calculations,

t=0.5563x10 s, (3d)

;1 <0.5563x10s, and t, > 0.5563x (-107*) s, (3d)

Let t = t,, be the disintegrated time of all particles m,, and pre-universe. Correspondingly,
Tu=k/t"* =1.732x10"/( 0.5563x107)"*= 0.734x 10*’K, (3e)
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mass of a particle m,, corresponding to above temperature 0.734x 10¥K:

m,=kT/C*=1.38x10"%x0.734x10°*/(9x10**)=1.125 x10"°g, 39
p = 3/(8nGt?) = 0.5786x10”*g/cm’, (3g)
From formula (3aa), the radius rn, of my,

rm= (3m /47p)'” =1.67x10"*cm, (3h)
dn = Cx|2t | =3.34x10 cm, dn>2 r, (=3.34x10%cm) 3i)
sl >2ry) (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’ (3Kk)

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

m,, C* =1.125x10°x9x10*" = 1.013x10'°, and k T = 1.38x107'¢x0.734 x10** = 1.013x10"

np=m,C/T=1 (&)

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 ,, =1.125x10°g, r,=1.67x10"cm, T , =
0.734x 1032K), pre-universe reached Planck Era and all particles m,, = m, = My, = 1.09x1075g. 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* k, T was not infinity. The density p =~ 10°’g/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 (M;.n). 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 (Myy), Planck particles m, and particles my,
above were all the perfect same thing, they came from final collapse of pre-universe. Formulas (4a) , (4b),
(4c) and (4d) come from formulas (1f), (1g), (1h) and (1i). ™

http://www.sciencepub.net 19 editor@sciencepub.net




Nature and Science, 2(3), 2004, Zhang, New Concepts to Big Bang and to Black Holes — 3 (Part 2)

mg, = My, = (hC/87G)"> =m, = 1.09x 10"%g. (4a)
Rym =L ,P'= (Gh/2aC’)"* = 1.61x 10 Fem (4b)
Tom =T ,”'=0.71x 10’k (4¢)
Rymmys = h/(47C) (4d)

Let’s compare the numerical values between My, m, and my,,. 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 my, and explode in Planck Era. i

Table 1: comparisons of numerical values between M., m, and m,,

m,, of no gravity My, —minimum BH m,-Planck particles™
mp,=1.125x10"g Mpm =1.09x107g m,=1.09x10"g,

tm =10.5563x10 *s tom= 0.539x10"s t,=0.539x10™"s,
Tm=0.734x10"k Tom= 0.71x10%°k T, = 0.71x107k,
Im=d/2=1.67x10%cm R ,=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
Mym_and m,. The reasons are that, m,, comes from formula (3f), but in the derived process, the
numerical values of time t and temperature T got from Figure 1 are not very precise. Thus, in
reality, m,, should be completely equal to M,,, and m,. So,

my, =M, = (hC/81G)"* =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 My,= mp.[l—1

[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-- My,,=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-- My,

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, =My, =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, R,—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—
Mpmn Was as below.

5 =102 My’ (s) (5a)
too = Rp/C (5b)
Tp > the, 1€. 107 M, > Ry/C, from (2¢),

My =My, = 2.2x107°g (= 2 My,) (5¢)
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Tp = (C/4GMp)x(h 27x) = 10%7/ M, =0.45x10"k,

From (5c) above, a My,,> 2.2x10°g ~ 2 My, can be got. It is said, once the new and original
Mpmn> (2.2x10°g = 2 My,,) 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*.
Mpmn could easily appear from combinations of two or more My, =1.09><10'5g in Planck Era,
because decrease in temperature let M,,, have the longer lifetime. 2*. From (2a) above, lower
temperature could more easily form the bigger BHs, s0, My, & 2 My, Would inevitably and easily
be formed and become the stable embryos of our new universe. 3* ., Particles smaller than
Mjmn_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 My, and create the “Original Inflation”. It just was the
birth of our new universe. Thus, through expansions of 137x10%years, 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, = 2.2x107°g could be formed to
become the embryos of our newborn universe. It must be known, only new minimum stable BHs--
Mpmn as the embryos of our newborn universe can nonstop plunder 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 M,,, = 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 Mpy, -

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?® cm, density p,= 3/(87GA,’) = 0.958 x
107 g/cm’. so, the total mass of our universe is M, = 8.8x10%g. B. Hubble constant is another

reliable observational value, H,= (0.73+0.05) X 100kms'1Mpc'1 Pl as a result, the density of our
universe p, : p, = 3H02/(811:G) = 10'29g/cm3. The age of our universe is: Al= 3/(8nG p,), A,.=0.423 %
10"%s = (13.4£0.67) x10*yrs. 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%yrs, 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 Mpm, or My, = m, =1.09%x107 g, its Ry, =
1.61x 10 Fem, its Tym = 0.71x 10%%k, its HQR my, =1.09x107g. Let Ny, is numbers of our present
universe M, owning My,,, then,

Npu = My/ Mpm = 8.8x10%°/1.09%x10°=8.0734x10% (6d)
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If our universe is a real UBH formed from N;, x My, then, Ny, = 8x10% should be suitable
with the same precise proportion of their event horizon as below (if let M,,,,,; replace M,,,, the same
result can be got):

Niu = Ru/Rpm =1.3%x10%%/1.61x 10*= 8. 075x10*° (6e)

Owing to (6d) = (6e), it demonstrates clearly that, M, are actually formed from Ny, *Mpm, 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,/3Hy=C’ t,/2G=C*R, 2 G

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

M, = R,C/2 G=C"t,,/2G =R,,C*2 G (62)

Right now, owing to M, = M,, t, = tyu, 80, Ry, = Ry,. S0, 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 t;, of our UBH.

4*, So-called “Flatness” (2 =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. / p, =1) in scientists over 50 yrs is really a false proposition.

Owing to the wrong proposition of (2 = 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 T, of our present universe will be about T, = 107" M, (s) =10~ (8.8x10%)°
~10"?yrs, due to emitting HQRs to finally become M,,, 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 10132yrs 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 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.

Let t, be the time needed by all Ny, (=8.8x10% =10*' )xM,,, 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-- M,,,= mp,= 1.09x10 g,
i.e. M, = NyyXMypy. Therefore, after “Original Inflation”, our universal expansion was just the
completely expansive result of Ny, XMy, = 2.2x10* x 4x10" (7-4)(7-6) through their combinations
of 137x10%rs.

For convenient calculations, let My, = M. Now let’s know how Npux( Mpm le"Sg) could
combine them together. Ry, = 1.61x10*cm was the event horizon of M, Suppose a newborn
M, wanted to combine its adjacent companions in (2 or 3) times tye, tpme iS Compton time of My,
tome = Rpm_/C =1.61x 10/3x10" = 5.37x10—*s. In case light (gravity) went through 2xty,c, Mpm
should link with numbers Ny of Mpm, S0,

Nm2 Rom®= QRpm)’, . Nm=8 (7a)
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Formula (7a) shows, when t,,. prolonged to 2 t,y,., Mp, would link with other 8 M,,,. How
long could My, link with all N, = 8. 075x10%° of M, (=Np, Mpm)?

Npu = 8.8x10% =10*' = (8°7%) (7b)

Formula (7b) shows, after original My, went through (267‘5 ) Xtpmes all Npy (=867‘5 zlﬂﬁl)bem
would be linked together to become an original “universal package” of M,. However,

(267.5 ) ~ (1020.3)’ let Ny, =1020.3 (7C)

Now, with the same way to get N,,; =27,

Nms Rom’= BRpm)’s . Nm3=27 (7d)

Npu = 8.8x10% 210" = (27**%), and (3***) =(10**?), let n,; =10*",
Ny, = Ny = N3~ (1020.3) (7e)

From formulas (7a) and (7d), regardless how many times tp,. could prolong, the needed time to
link all My, together was the same time-- n, x t;,.. However, owing to that, the combinations of all
M, certainly created the biggest space expansion, it was just “Original Inflation”. According to the
essential nature of BHs and formula (2¢), in (7a), combinations of 8 same BHs certainly created 8
times space expansion of the event horizon Ry,,, s0, 8 = 2%. Under the similar condition, in' (7d), 27 =
3% It is said, when time from tyme Prolonged to 2 tyn.., the combined numbers of M,,, was not 23, but
123 )3 =2°. when time from typ. prolonged to 3 typ., the combined numbers of My, was 3’

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

Let Np.=n,, and n,=10" (71)
But Ny, =10, 10 =10" (7g)
x; =61/9 = 6.8, S g = (10%%) (7-1a)

Formula (7-1a) shows , under the condition of “Inflation”, t,,. only needed to prolong n, =
10%* 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 .. n,=10"" (7-1b)

S Mgy =Ny or n, = 10" n,, (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”,
tor = thmeX Mop =5.37x10*x10%* = 0, 2x10%s=2x10""s.  (7-2a)

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

to2 = tymeX Moz =5.37x10*x10%=2x10"s (7-2b)
5 tealt o= Ngp/mgy = 2x107242x107 = 10" (7-2¢)
The event horizon Ry, or Ry, of little BHs-- My, or M, ; created after time of t,; or t o,
Rppi= C to= 6x10"cm (7-3a)
Ryp=C t =6x10""cm (7-3b)
Ripb2/Rip = 10 = t 2/t 1= nga/ng; = oy (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 Kkinds of great expansions to become to little BH--My,,; or My, A o “Original

Inflation”: from (7-2a), “Original Inflation” can be considered, the event horizons Ry, of newborn
little BHs-- M;,; made the total “Inflation” of n./n,; included its conventional expansion,
after ”Inflation of t =2x10—"s, Ryp1X Ny2/ny; turned equal to Ry, = 6x10“em, so, 2x107s was
the end of “Original Inflation”. @ B. ” conventional expansion”: Through.” conventional
expansion” created by the combinations of all M, to form little BHs-- My,,, after t,; = 2><10_24s,
Ry, of My, reached to 6x104em.
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Conclusion: Above A and B reached the same results to form My, = My, and Ry, = Rypi. The
sole difference between both is , “Original Inflation” was prior to ”conventional expansion”to form
Mybi- My,: was formed at the end of 2><10_37s, but My, at the end of 2x10's.

3*, The other parameters of My,; and Mpp;; known number; Rpp=C ty, = 6x10"“cm,

Mypi= Mpp2 = 0.675 x10% Ryyp = 4x10' g (7-4)

Pob1 =Pob2 = 3Mpp/(4TR ") = 4.4x10> g/em’. (7-5)

At the time of t,; = 0,2x 1073%s or t,,= 2x10 2%, density ppp, of M, was equal to ppp; of My,
the event horizon R,;, of M, was:

Ru, = (3M, /4mpppy)"" = 2.4 cm (7-6)
P

Nub = M, /My, = 8.8x10%/4x10" = 2.2x10*

Nibm = Mpp2/Mpn=4x10"9/1.09x10° =4x10*" (7-7)

4*, Now, let’s study the real conditions of “Original Inflation”. According to the information
and calculations in paragraph 12.7 of {New Instruction to Astronomy) ,”' from formula (1a) R
= Kyt 2, R is Characteristic Size the Universe, tis Characteristic time, at the time of t = 10%, the
universal size R;s = 3.8 cm after “Original Inflation”, At that time, the universal density pp,, =

3.8><1053g/cm3, the size R4 of our universe at t =5.37x10—*,
R = 1.83x10%cmx(10%)"?/(7x10°%3.156x10" s)* = 3.8 cm "*! (7-8)

Pooy = 3M,, /(47R 36°) =3.8x107g/cm’ P! (7-9)
R.ys = 3M,/4mp,)"* =10 cm (7-10)
R.3¢/R.ys =3.8/10" = 3.8x10" (7-11)

Above numerical values about ”Original Inflation” have broad typical case. It pointed out,
when t=10"%, the size R 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—
Myp1- B. Owing to “Original Inflation” caused before the universal time of t = 107, it
might impossibly be observed by mankind forever. If “Original Inflation” before 10°s 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% 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/(8tGA,%) = 0.958 x 10’ g/cm’.

The total mass of our universe is M, = 8.8><1055g.

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, >> 10"yrs.

Our universe was born from new_My,, = (hC/87G)"* =m, = 1.09x 107 5g, The expansion of
our universe was originated from the combinations of a large amount N, = 8x10% of new Mpm.

The size of our original Universe of M, in Planck Era looks like the size of a present proton R,
=1.54x10"" cm,

The numbers of proton mass of the Universe are; N0p=Mu/mpmmn=1056/1.67 x1072= 10%.
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After the end of “Original Inflation” at the universal expansive time of 0.2x10 %, due to all
M, in M, had linked together, the expansion of our universe was a conventional expansion due to
decrease in temperature and density of all (N, = 0.33x105) 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.

[91] . 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 (3¢)--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"43s, all particles in pre-universe became minimum BHs of M,,, = (hC/87G)"? =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.” 7> “ (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 M,,, and to engulf energy-matters outside.

4*, The “Original Inflation” of our newborn universe was created by the combinations of all
adjacent minimum BHs--M,,,, 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.
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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

References:

1. Dongsheng Zhang: Part II of this article above..

2. Giancoli, Douglas C. Physics, Principles With Applications. 5" Ed. Upper Saddle River, NJ: Prentice
Hall, 1998. 999-1034.

3. Su, Yi. New Instruction to Astronomy. Wuhan, People’s Republic Of China: Publishing House of
Central China. University, 2000. 374-413.

4. Weinburg, Steven. The First Three Minutes. Chinese Edition, Beijing, People’s Republic of China:
Chinese Foreign Language Translation and Publishers, 1999.

5. Wang, Yong-jiu. Physics of Black Holes. Publishing House of Hunan Normal University. Hunan,
China. 2002.

6. He, Xiang-tao. Observational Cosmology. Science Publishing House. Beijing, China. 2002.

7. Gribbin, John.<Companion To The Cosmos>.Chinese Edition, Shanghai Science-Techno-Education
Publishing House. China. 2000.

8. Yichao Wang: <The specter of dark energy>.<Finance and Economics Magazine> . 176, 2007-01-08.
China. http://www.caijing.com.cn/newcn/econout/other/2007-01-06/15365 .shtml
NASA o Webmaster: Britt Griswold ¢ NASA Official: Dr. Gary F. Hinshaw e Page Updated:
Tuesday, 04-29-2008. http://map.gsfc.nasa.gov/universe/uni_age.html

9. Changhai Lu: < Universal Constant, Super Symmetry and Film Theory>.

http://www.changhai.org/2003-08-17

OiE1: {H#E7E Nature and Science , 2005=debate 001 & MEFRAE 1, F2, E35HL, ELEK3EH L. content W EHER
F. FAXMBIEEAR—HK. Header and Footer BAMKIE, RS2 page number RILAE N IE. MIERICEMRR T HZRREANE,
WMTARDFRWIERE, BET 24818, ¥ (ZBIR) /ER Part 1, ¥ (FHAIR) /R Part 2. BINNHIAXEFET .

This article originally published in Nature and Science, 2(3), 2004

http://www.sciencepub.org 26 editor@sciencepub.net


http://www.caijing.com.cn/econout/other/2007-01-06/15365%20%20%20%20%20%20%20.shtml
http://www.changhai.org/2003-08-17

Academia Arena 2010:2(8)

Radius Of Photon Orbit Of Charged Rotating Blackhole

Manjunath R

manjunathr1988@yahoo.in

Abstract: This article describes the Einstein’s mass energy equivalence relationship
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Introduction

According to Einstein’s mass energy equivalence relationship: Mass of charged rotating
blackhole is the measure of it’s energy. Total energy assosiated with the charged rotating
Blackhole is given by E=Mc”2

where M=Mass of charged rotating blackhole ,c=speed of light in vaccum(3*10°8m/s). As
charged rotating blackhole also possess spin parameter given by the relation a=J/Mc
where M=Mass of charged rotating blackhole,J=Angular momentum of this blackhole. By
rearranging of equation a=J/Mc we get Mc=J/a.

Then the equation E=Mc”2 i.e E=(Mc)c i.e E= Jc/a,

where a= spin parameter of charged rotating blackhole.Photon sphere is a spherical region
of space where gravity is strong enough that photons are forced to travel in orbits.Consider
photon of relativistic mass”m”is moving in the photon orbit around this black hole.Then
the gravitational force of rotating Black hole experienced by the photon is given
byF=GMm/r~2 where G=Universal gravitational constant, M=Mass of of rotating
blackhole,m=relativistic mass of photon,r = distance between charged rotating Black hole
and photon(radius of photon orbit). Total energy assosiated with the charged rotating
Blackhole is given by E=Mc”2 then the equation F=GMm/r”2 becomes F=GEm/r"2 c¢"2 .

As the total energy of rotating black hole is also given by E= Jc/a then the equation
F=GEm/r*2 c¢”~2 becomes F=GJcm/a r~2 c¢™2.Thus F=GJm/a r”~2 c is obtained.
gravitational field also surrounds this black hole ,then gravitational force of charged
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rotating Black hole experienced by the photon moving in photon orbit can also be given by
F=ml where I=gravitational field intensity of this black hole ,F= gravitational force of
rotating Black hole experienced by the photon of mass ‘m’moving in photon orbit. By
equating F=ml and F=GJm/a r"2 c, we get the equation r~2=GJ/alc,

where r=radius of photon orbit opf rotating black hole G= Universal gravitational
constant, J=Angular momentum of rotating blackhole, a= spin parameter of rotating
blackhole, I=gravitational field intensity,c=speed of light in vaccum. Electric potential of

rotating charged blackhole is given by @e=qQRr/(R 2+(3/Mc)*2),

where a=J/Mc,R=horizon radius,Q=charge on this blackhole,a=spin parameter of this black hole then

PE=QR/(R™2+ a "2) is obtained. a"2= (QR/ PE -R"2) then a= (QR/ PE -R"2)112,

then the equation I"2=GJ/alc becomes rr2=GJ/(QR/ PE -R"2)12Ic -

5/1/2010
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ABSTRACT: Agriculture led growth played an important role in reducing poverty and transforming the
economies of many Latin American Countries, but the same has not yet occurred in sub —Saharan Africa.
Most Countries in Sub-Saharan Africa have not yet met the criteria for a successful agricultural revolution.
Factor productivity still lags far behind the rest of the world. This has led to growing doubt about the
relevance of agriculture to growth and poverty reduction in the region, especially in Nigeria. As a result
the promotion of off farm activities as part way out of poverty has gained widespread support among
development agencies. However little policy efforts have been made to promote the off farm sector to
reduce poverty and overcome potential constraints in counties of sub-Saharan Africa like Nigeria. Results
indicate that self employed activities dominate source of farm income. The share of non farm income is
positively correlated with overall income. The econometric analysis show that households with low
education and infrastructure are constrained in their ability to participate in non farm activities. Policy
implication is that barriers for disadvantaged households to participate in better paying non farm
income activities need to be overcome to promote crop and livestock activities which will benefit the poor
more than the rich. [Academia Arena, 2010;2(8):29-33] (ISSN 1553-992X).

Key words: Farm, off farm, income, diversification, self employment, Push factors.

INTRODUCTION MATERIALS AND METHODS

Non-farm activities have become an An interview—based survey of
important component of livelihood strategies households was carried out in the study area.
among rural households. Different studies have The information collected was representative of
reported an increasing share of non-farm Owerri Agricultural zone in South East of
income in total household income, Haggblade et Nigeria. Farm enterprises are small in size, that
al: 2007 de Janvry and sadoulet, 2001, Ruben most production is net buyers of food.
and van de Bercy, 2001). The reasons for this
observed income  diversification include The sample consists of 200 farm
declining farm incomes and desire to insure households which were chosen by a multi-stage
against agricultural production risk (Lanjouw, random sampling technique. Eight out of the 16
1999). Household are pulled into the off farm Local Government Areas (LGA'’s) were randomly
activities when returns to non farm employment selected in the first stage. Then five villages
are higher and less risky than in agriculture. were randomly selected from each of the eight
Also when farming is less profitable and move Local Government Areas, and finally five
risky due to population growth and market households were sampled in each of the 40
failures, many households are pushed into non- villages using a complete village lists compiled
farm activities (Reardon, 1997). Many studies for this study. The survey questionnaire are
assume that the distress effects dominate. designed to gather information on household
Although the findings presented in this paper are composition and other socio economic data,
specific to the study area, they may contribute to including details on the participation of individual
a better general understanding of the issues and household members in different income
linkages. generating activities.
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RESULT AND DISCUSSIONS
1.0 The descriptive statistics of the household characteristics is presented in table 1.

Table 1: Descriptive statistics of the Farm Households
Variable Description Mean Std.
Deviation

Household size Number of household members 7 2.14

Age Age of household Head (yrs) 48 3.12

Education Numbers of yrs in school of the household | 8 1.4
Head (yrs)

Farm Size Area cultivated by household (ha) 0.87 6.44

Income Total household income per year (Naira/ 187,157,11 4.4
month)

Electricity Dummy for access to electricity (yrs =1, 0.58 022
No=0

Pipe—borne water Dummy for access to pipe borne water (yes | 0.641 0.32
=1,No=0)

Tarred road Dummy for tarred road in the village (yes = | 0.550 6.42
1, No =0)

Distance to market | Distance from the village to the nearest 10.2 4.24
market place (KM)

The average household size is seven (7) persons per household. About 32 percent of the
households are headed by women. The average educational status is fair showing that the households
heads have an average of eight (8) years of formal education, which can be explained by the density of
secondary education schools in the study area. The average farm size is 0.87 hectares which can be
attributed to the high population pressure in the area. The infrastructure variables indicate that many of
the farm households do not have access to electricity and pipe born water. Total household income is

approximately N40 thousand per month.

2.0 STRUCTURE OF HOUSEHOLD INCOME.
The structure of farm household income is presented in table 2.

Table 2: Average composition of farm household income

Income Source Mean annual income Std. Deviation
(N)

Total farm income 1,272,846.00

Crop income 127,284.60 20.4

Livestock income 190,926.90 14.5

Export 38,185,92 30.2

Total non-farm income 59,872.59

Agric wage income 18,328.99 23.4

Non agric wage income 22,911,23 38.2

Self employment 88,372.76 22.4

Remittance 10,259,53 10.8
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To determine the extent of relationship between socio-economic factors and the level of non-arm
income, four functional regression forms were tried, and a lead equation was chosen on the basis of R?,
F-ratio, number of significant variables and a —priori expectations. Based on these attributes, the double
log was chosen as the lead equation. The implicit regression function is of the form .

Y = f (le Xz, X3,X4,X5,X6,X7, e)

x
£
1 1 I VO | I 1

Non-far, income (Naira)

Age of household head (Numbers)
Education of Household head (years)

Farm Size (Hectares)
Occupation (Dummy)

Household size (Numbers)
Farm Investment (Naira)
Value of farm output (Naira)

Stochastic error term.

The estimated non — farm income parameters is presented in table 3.

Table 3: Parameter Estimates of the double Log function for Non farm Income among farm

households
Variables Co-efficient Standard T-value Unit of Measurement
Error
Age of House hold | -0.0519 0.0493 0.527 Years
head (Xy)
Education of House | 0.0718 0.0207 3..4686* Years
hold head (X,)
Farm Size (Xs) -0.1092 0.0418 -2.6124* Hectare
Occupation (X4) -0.0529 0.0497 -1.0644 Dummy
Household Size -0.0849 0.0217 -3.9124* Number
(Xs)
Farm Investment -0.0667 0.0599 -3.1135* Naira
(Xe)
Value of farm -0.0188 0.0075 -2.5067* Naira
output (X5)
Intercept -15821.2
Source: Field data: 2006
R? = 0.6183
F Value = 9.7171
t (0.05) = 1.98
F(0.05) 7,42 = 2.24

Significant at five percent level.
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The co-efficient of land holding size,
occupation, household size, farm investment
and hours spent on farm work have the
expected signs. The most important result of
this model from the point of view of Non farm
income is found to be the coefficient for
education. It should be noted that the coefficient
is positive and significant at the chosen level of
significance (0.05), indicating a rather strong
relationship with Non Farm income. Its marginal
effect is positive suggesting that households
with higher education are more likely to seek
non farm employment in rural areas. The
marginal effect is 0.0718 showing that one
additional year of education increases the
probability of non farm employment by 7.18
percentage points. This is similar to the findings
of parasada (2002) in India and Ibekwe (2001).
It is understandable that where the education of
household workers is higher, they are reluctant
to work in the farm sector as they have better
prospects elsewhere. The coefficient for age of
household heads was not significant and
negatively correlated with Non farm income.
This may be due to the fact that the optimism
mental and physical energy required for
increased farm productivity declines with age.
This is most common in the rural communities
where young people have migrated outside the
communities (FAO, 1998). The coefficient for
farm size was significant and negatively
correlated with non farm income. This conforms
to a prior expectation that increase in farm size
will encourage farmers to increase their farm
output and farm income. But due to the fact
that Imo State is one of land deficient states in
Nigeria (lbekwe 2001) farmers are forced to
diversify their activities which decreases
income from farming due competitive nature of
the non farm activities the farmers pursue. The
coefficient of occupation of household heads
was not significant and negatively correlated
with non farm income this may be due to
increased opportunity cost of the farm activities
pursued by the farm households. The
coefficient of household size is significant and
negatively correlated with non farm income.
This may be due to the fact that most of the
dependants in farm household at the community
level are too young to migrate or work in the
household farms. The coefficient farm
investment was significant and negatively
correlated with non farm income. This was in
accordance with expectation as poor farm
income can lead to low saving and consequently
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to low investment in farming. This will make the
farmers to invest outside their farms.

The coefficient value of farm output per
hectare was found to be significant and
negatively correlated with non farm income. A
household per hectare agricultural output may
effect its member’s decision to be engaged in
non farm activities.  Therefore a negative
relationship is expected between per hectare
value of agricultural output and non farm
income. Households that fail in agriculture may
be pushed into Non farm activities due to
distress diversification. This therefore supports
the hypothesis of negative link from agricultural
income to traditional non farm income as against
a positive link from agriculture to modern Non
farm income due to agricultural growth (World
Bank, 1996).

CONCLUSION:

A distress diversification hypothesis in
this study is supported by negative relationship
between non farm income and the farm output
per hectare of land. We sought to account for a
household involvement in non farm activities by
reference to its demographic features and to
other household specific characteristics such
as occupation, education level, family size and
land holding as well as farm output therefore, it
can be inferred from the result that land holding
size, years of workers education, per hectare
value of agricultural output, occupation and age
of household head are important factors for
non farm income at the household level. This
suggests that economic and social factors would
matter in Non farm sector policy Southeast
Nigeria if the distress diversification is to be
ameliorated.
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Abstract: This study examined the effect of instruction in metacognitive self assessment strategy on senior
secondary school students” Chemistry self-efficacy and achievement. The study also explored the interaction
effect of instruction in metacognitive self assessment strategy and gender in their Chemistry self-efficacy and
achievement. The study was guided by five research questions and four hypotheses. A non-equivalent control
group pretest and posttest design involving one treatment and one control group was adopted. A total of 192 SS
2 students from Port Harcourt Education zone were used for the study. The Self Assessment Instructional
Programme (SAIP) was developed, validated and used for the study. Three instruments: Chemistry
Achievement Test (CAT), Self Assessment Scale (SAS) and Chemistry Self-efficacy scale (CSS) were adopted,
validated and used for data collection. The results suggested that instruction in the metacognitive self
assessment strategy improve the students’ chemistry achievement and self-efficacy. [Academia Arena,
2010;2(8):34-43] (ISSN 1553-992X).

Keywords: metacognitive; strategy; senior secondary school; students; Self Assessment Instructional
Programme (SAIP); Chemistry Achievement Test (CAT); Self Assessment Scale (SAS); Chemistry Self-
efficacy scale (CSS)

1. Introduction teacher related factors like poor teacher
Chemistry is one of the major branches of preparation; inadequate qualified chemistry
science. There are various applications of teachers, inadequate instructional materials and
Chemistry in home or industry. There is an application of poor teaching methods. In Nigeria
increasing impact of growing knowledge in the efforts are being made by researchers, government
subject of chemistry on our social and economic and nongovernmental organization to improve both
life. A poor chemistry foundation at the secondary cognitive, affective and psychomotor outcomes in
school will jeopardize any future effort to enhance chemistry. For instance, a good number of research
achievement in the subject. The study of chemistry efforts have been made to diagnose the problems
at the secondary school level helps students in associated with the teaching and learning of
developing basic skills, knowledge and competence chemistry in order to proffer solution that lead to
required for problem solving in their environment. better achievement. Recommendations have been
According to Ohodo (2005) chemistry contributes made regarding the teaching methods, instructional
generating to the attainment of the aims of materials, home and school related environmental
education and specifically helps individuals to factors that could enhance achievement in
develop effective process skills, critical thinking chemistry. However, as evidence available
and competences required for dealing with indicates, achievement in chemistry at the
observation, classification, measurement, counting secondary school remains low and unimpressive.
numbers, recording, communication, prediction, The federal government of Nigeria is not left out in
hypothesis, inference, experimentation, this effort to revamp interest in the study of
interpretation of data, research, controlling variable science, especially chemistry and improve
and generalization etc. At the secondary level, the achievement in the subject.
foundation of chemistry education is laid as they Chemistry  teachers  mainly  adopt
are taught the underlying principles. instructional strategies that arc mainly teacher
The poor achievement of learners in directed and do not encourage deeper students
chemistry has been variously explained. According involvement and self-regulation (Zimmerman,
to Usman and Memeh (2007), the factors that 1990). Self-regulated learners are self-propelled
negatively affect chemistry achievement include and independent learners, who possess relevant
students’ background problems; students lack of skills which enhance their ability to construct
interest and/or negative attitude towards chemistry; knowledge, assume responsibility for their own
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learning and realises that learning is a personal
experience that requires active and dedicated
participation (Peters, 2000, and Kuiper, 2002).This
perception of the role of the learners in the learning
process is changing the views of educational
researchers on the role of the teacher in the learning
process. Instead of viewing teaching as teacher
exposition followed by students practice, effective
teaching may be achieved by integrating a self-
regulating strategy such as metacognitive self-
assessment in the process. The constructivists
approach to learning locates understanding within
the learners, not with the teachers. It is the learners
who must learn and therefore must take the
responsibility for learning. According to Kuiper,
(2002), learning is based on an appropriate self-
reflection which leads to meaningful knowledge
construction.

Trends in research in some western
Countries tend to suggest that metacognitive self-
assessment strategy enhances learners’ self-
regulated behaviour and academic achievement.
Metacognitive self-assessment is a self- monitoring
approach in which learners get involved in the
assessment of their own progress and deficiencies
in the process of learning (Rivers, 2001). As
learners monitor their own learning, they learn to
check their own responses and become conscious
of errors or answer that do not make sense. Schunk
(19964a)) opined that metacognitive self-assessment
is simply judging the quality of one’s work. It is a
process of assessing the quality of work done based
on evidence and explicit criteria. This suggests that
self-assessment is goal oriented. To achieve the
desired goal will require the active involvement of
the learners in the process and the development of
skills.

Research findings have suggested that
learners who possess relevant  skills in
metacognitive self-assessment and are aware of
these skills arc more strategic in pursuing learning
and achieve better in their academic endeavour
(Kuiper, 2002: Rivers 2001). When learners are
exposed to the skills of self-assessment of their
progress, they achieve more. As Bandura (1997)
and Schunk (1996a) observed positive self-
assessment encourages students to set higher goals
and commit more personal resources to learning the
task. However, negative self-assessment arises
when learners embrace goals that conflicts with
learning or select goals that are unrealistic or adopt
strategies that are ineffective or exert low effort.
Rivers (2001) observed that when skills in
metacognitive strategies are acquired, they become
potentially — powerful  stimulants to  higher
achievement. Literatures reviewed indicate that
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most of the studies that investigated the efficacy of
self assessment are foreign to Nigerian culture and
most of them were in English comprehension,
prose and reading. This created the need to design a
study to determine the extent instruction in
metacognitive self assessment strategy would
enhance the Chemistry achievement of senior
secondary school students.

Self-assessment has been associated with
individual  learners’ perceived self-efficacy.
Learners who arc exposed to metacognitive self-
assessment skills have been suggested to persist
more on difficult tasks, be more confident about
their ability and take greater responsibility for their
learning tasks (Daley, 2002; Kuiper. 2002). Self-
efficacy has been described as a set of belief an
individual has about his/her abilities or capabilities
in specific performance domain (Bandura, 1994).
Individuals® self-efficacy belief influences choice
of task, the amount of effort expended and level of
persistence in the selected task. Thus learners who
possess a repertoire of earning skills are more
likely to be efficient learners with high self-
efficacy. Successful learners seem to control and
direct their thinking process, ask themselves
questions and try to organize their thought. They
have learnt how to go about their learning and
possess relevant cognitive strategies they can apply
as necessary. On the contrary, low self- efficacy
belief is associated with conditions of learned
helplessness, a severely debilitating belief that one
has no control over ones learning (Pajares and

Miller, 1994).
In spite of efforts by educational
researchers to improve school achievement

especially Chemistry, less attention has been paid
to the affective component of the learner such as
their perceived self- efficacy. This study therefore
sought to determine the extent the acquisition of
metacognitive self assessment skills could affect
the Chemistry self-efficacy of senior secondary
school students in Delta North education zone of
Delta state.

Studies on gender differences in
Chemistry achievement have continued to yield
inconsistent results (Usman and Memeh. 2007).
The results of some studies indicate that male
students achieve significantly better than girls
(Kador, 2001; Usman and Ubah, 2007 whereas
some other studies reveal no significant difference
in the achievement of the two genders (Loofa,
2001). Where these differences exist between boys
and girls, it has usually been attributed to unequal
exposure of males and females to experiences
relevant to Chemistry learning. This is occasioned
by the traditional cultural attitude towards the
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female gender which restricts them from activities
considered masculine  (Okeke, 1990). This
difference in cultural attitude towards males and
females in access to environmental stimulations has
been reported to influence their self- efficacy in
favour of the boys (Eze and Agboma, 2008). This
study therefore sought to examine the extent
exposure to metacognitive self assessment strategy
interact with gender to affect senior secondary
students’ Chemistry self-efficacy and achievement.
The findings of this study will be beneficial to
educators in designing instructional strategies that
will help lay a solid foundation for Chemistry at the
secondary level of education.

This study was guided by the following
research questions and hypotheses:

1.1 Research Questions

1. To what extent does the acquisition of
skills in metacognitive self assessment
strategy depend on instruction in the
strategy?

2. What is the difference in the Chemistry
achievement of those exposed to
metacognitive self assessment strategy and
those not exposed as measured by their
mean scores on Chemistry achievement
test (CAT)?

3. To what extent do the Chemistry
achievement of males and females differ
as a result of instruction in metacognitive
self assessment strategy?

4. What is the difference in the Chemistry
self-efficacy of students exposed to
instruction  in  metacognitive  self
assessment strategy and those not exposed
as measured by their mean scores on the
Chemistry self-efficacy scale?

5. To what extent do the Chemistry self-
efficacy of males and females differ as a
result of instruction in metacognitive self-
assessment strategy?

1.2 Hypotheses:

The following hypotheses that guided the
study were tested at 0.05 levels of significance.

1. There is no significant difference in the
mean Chemistry achievement scores of
students exposed to metacognitive self
assessment strategy and those not exposed
as measured by their mean scores on CAT

2. There is no significant interaction effect of
instruction  in  metacognitive  self
assessment strategy and gender on
students’ achievement in Chemistry
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3. There is no significant difference in the
mean self-efficacy scores of students
exposed to metacognitive self assessment
strategy and those not exposed as
measured by their mean scores on Self-
efficacy scale (SES)

4, There is no significant interaction effect of
instruction in  metacognitive  self
assessment strategy and gender on
students’ Chemistry self-efficacy.

2. Methods

The design adopted for this study was
quasi-experimental. Specifically, the study was a
pre-test and posttest non-equivalent control group
design involving one treatment and one control
group. In fact classes were used for the study in
order not to disrupt administrative arrangement of
the school. This became necessary as the study
lasted for eight weeks.

The population of the study comprised of
all the senior secondary school (SS IlI) students in
Port Harcourt education zone. The participants in
this study comprised of 192 SS Il students drawn
from the area of study. This is made up of 91 boys
and 101 girls. Their average age is [0.4 years. To
compose the sample for the study, the researcher
adopted a multi-stage sampling technique. First,
two local government areas were randomly
sampled through a toss of the coin. In each local
government area, two secondary schools with at
least two streams of SS Il students were randomly
selected. The secondary schools in each of the local
government areas were then randomly assigned as
treatment and control schools. In each school, one
intact class was randomly sampled to participate in
the study. Treatment was implemented only in the
treatment schools where the students were
instructed in the skills for using metacognitive self
assessment strategy in solving mathematical
problems.

This was independent of the normal
Chemistry classes by the regular classroom
teachers. The students in the control group had
their normal Chemistry classes with their regular
class teachers who were only requested to
encourage the students to be serious in studying
Chemistry for better achievement.

2.1 Instrument for the study

Three researchers’ developed instruments
were used for the study. They are Chemistry
Achievement Test (CAT), Self-Assessment Scale
(SAS), Chemistry Self-efficacy Scale (CSS)

2.1.1. Chemistry Achievement Test:
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This is a teacher made achievement test
constructed by a panel of qualified and experienced
teachers and under the supervision of two
specialists each in Chemistry education and
measurement and evaluation. Ten questions were
generated based on the selected Chemistry contents
the students were taught in the second term of
2008/09 session. The test was not a multiple choice
type since the emphasis was on the process of
working out the answer and not just the test is 50.
The test items were generated based on the test
blue print developed and face validated by ‘the two
specialists in Chemistry education and two others
in measurement and valuation. This was done to
ensure the content validity of the achievement test.
The test items generated were again given to the
same specialists to ensure their suitability in terms
of appropriateness of language and clarity, and the
level of the students. Each test item has a
maximum score of 5 marks. The highest score
obtainable from the test is 50.

The CAT ‘as trial tested on 18 SS 2
students in Obio/Akpor Local Government Area.
The score obtained from the test was used to
determine the reliability of the test. Since the test
was nor dichotomously scored, the internal
consistency reliability estimate was determined
using cronbach Alpha method. The obtained
reliability estimate is 0.92. An inter-rater reliability
was determined using Kendall’s co-efficient of
concordance procedure. This was done using the
scores of three different scorers who used a
validated marking scheme as a guide. The obtained
Kendall’s co-efficient of concordance estimate is
0.94. This shows a high positive relationship
among the scores given by the different scorers.
Since the same MAT was used as pretest and
posttest, the test was re-administered after two
weeks and a test retest analysis conducted to
determine the stability of CAT over time. Pearson
correlation method was adopted and a test retest
reliability estimate of .93 was obtained.

2.1.2 The Self-Assessment Scale (SAS).

This instrument was designed to assess the
extent students possess the self-assessment skills
relevant for Chemistry problem solving. It is a five
point likert rating scale which ranges from very
high extent (VHE= 5), High extent (HE =4),
Moderate extent (ME = 3), low extent (LE= 2) to
Not at all (NAA = 1). The items of the scale were
generated based on review of literature and the
researchers’ personal experiences. The scale has
two parts. Part A relates to the personal data of the
subjects whereas part B sought for information on
the self-assessment skills the students possess and
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apply in learning Chemistry. The instrument
required the subjects to self-report on the extent
they use the skills in the process of solving
Chemistry task. The SAS was face validated by
subjecting it to peers review. Two educational
psychologists and one measurement expert
reviewed the items to ensure appropriateness and
clarity. It was thereafter trial tested to further
determine its appropriateness and suitability and to
test the reliability. The Cronbach alpha method was
adopted to determine the internal consistency of the
items. The internal consistency reliability estimate
of 0.86 was obtained. In order to determine the
stability of SAS over time the instrument was re-
administered after two weeks and the data obtained
were correlated with the earlier data using Pearson
product moment correlation method. The test retest
reliability estimate of 0.79 was obtained.

2.1.3. Chemistry Self-Efficacy Scale (CSS).

This instrument was developed by the
researchers and used in measuring the perceived
Chemistry self-efficacy of the students. It is a four
point rating scale with the responses option ranging
from strongly Agree (SA= 4), Agree (A 3),
Disagree (D= 2) to strongly disagree (SDJ).
Negative items statements were reverse scored. The
instrument has two parts. Part A sought for
personal information of the respondents whereas
part B sought for information relating to the self-
efficacy belief of the respondents on Chemistry
teaming and problem solving. This instrument was
peer reviewed by presenting it to two educational
psychologists and one in measurement and
evaluation. It was trial tested and the data obtained
used in testing the internal consistency reliability
estimate. This was done using Cronbach alpha
procedure and the reliability estimate obtained is
0.84. The instrument was also tested for stability as
it was used for pretest and posttest. The data
obtained through a re administration of the
instrument after two week were correlated with the
data obtained earlier using Pearson product
moment correlation method and the stability
estimate of 0.82 obtained.

2.2 Treatment Procedure

Before the commencement of treatment,
the SAS, CSS and CAT were administered in this
order after a lesson period interval. These were
administered by the regular classroom teachers in
both the treatment and control schools. In the
treatment schools, one of the researchers who had
good background in secondary Chemistry posed as
a guidance counselor and implemented the
treatment using a validated self-assessment
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instructional programme (SAIP). The treatment
was independent of the normal Chemistry classes
though illustrations were drawn from Chemistry
content that were not part of the scheme of work
for the second term of 2008/2009 session. The
researchers made use of available free periods on
the time table for instruction in the self-assessment
strategy. The treatment was designed to last for
eight weeks with one session per week. Each
session lasted for 35 minutes. Those in the control
group had their normal Chemistry classes,
however, their teachers were requested to
encourage them to be working hard in Chemistry.

The SAIP emphasized skills that will
enable the students to set learning goals and to
assess every step they take as they work towards
the goal. Using SAIP, the instructor guided that
students to use the metacognitive self-assessment
strategy as they work through a Chemistry
problem. The instructor models the process and
engages the students in the practice of the skills.
Elaborative feedbacks were given and the instructor
evaluated every stage in the process.

At the end of treatment the class teachers
administered the SAS, the CSS and the CAT to the
students in both treatment and control group to
obtain the post treatment data. This was done two
weeks after treatment.

2.3 Method of Data Analysis

The data generated were collated,
organized and analyzed using mean and standard
deviation in order to answer the research questions

and a two way analysis of covariance for testing the
hypotheses. The homogeneity of regression
assumption that underlies the use of ANCOVA was
tested for in this study. It was assumed in this study
that the difference between the population
regression coefficient of the treatment and control
group is not significant (P<.05). This was
confirmed as the observed f value for the
population regression coefficient for the treatment
and control groups are 1.94 an4 1.65 for MAT and
SAS respectively. These were significant at 0.18
and 0.27 respectively and therefore not significant
at 0.05 levels, In order to determine the extent of
students’ metacognitive self assessment acquisition
and self-efficacy before and after treatment, the
following decision rules were applied. Mean rating
between the ranges of 0.50-1.49, 1.50-2.49, 2.50-
3.49, 3.5-4.49 and 4.50-5.00 were interpreted as not
at all, low extent, moderate extent, high extent and
very high extent respectively. Also, Mean rating
within the ranges of 20- 29.9, 30-49.9, 50-69.9 70-
80 were interpreted as strongly disagree, disagree,
agree and strongly agree respectively.

3. Results
The results of the study are presented in
the Tables as shown below:

Research Question One:

To what extent is the secondary students’
meracognitive self assessment skills acquisition
dependent on instruction in metacognitive self
assessment?

Table 1: Mean Pretest and Posttest scores of treatment and control groups on SAS

Groups Pretest Posttest Mean gain score
Treatment Mean 1.46 4.42 2.96

N 97

Std. Deviation 0.48 0.85
Control Mean 1.07 1.38 0.31

N 97

Std. Deviation 0.68 0.78

Results in Table | show the pretest posttest
mean ratings on the extent of metacognitive self
assessment skills acquisition of the secondary
students in the treatment and control groups. The
students in the treatment group had pretest mean
rating of 1.46 with a standard deviation of .48 and a
posttest mean rating of 4.42 with a standard
deviation of .85. The posttest mean rating indicate
that the extent of acquisition of the skills was high.
This is also shown by the pretest posttest mean gain
of 2.96. Students in the control group had a pretest
mean rating of 1.07 with a standard deviation of.68
and a posttest mean rating of 1.38 with a standard
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deviation of 0.78. The pretest posttest mean gain
was 0.31. These data show that the extent of
acquisition of metacognitive self assessment skills
was low for the control group. The low standard
deviations for the treatment group and control
group show that their ratings clustered closely
around the mean.

Research question two:

What is the difference in the Chemistry
achievement of those exposed to self assessment
strategy and those not exposed as measured by
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their mean scores on the Chemistry achievement
Table 1.2: Pretest, Posttest means Chemistr

scores?

scores of treatment and control groups

Groups Pretest Posttest Mean gain score
Treatment Mean 14.96 43.43 28.57
N 97 97
Std. Deviation 2.80 3.48
Control Mean 15.60 24.22 8.62
N 95 95
Std. Deviation 3.58 3.10
Total Mean 15.14 33.93 17.79
N 192 192
Std. Deviation 3.18 8.46

Data on Table 2 indicate that the students
in the treatment groups had a pretest mean score of
14.96 with a standard deviation of 2.80 and posttest
mean score of 43.43 with a standard deviation of
3.48. Their pretest posttest mean gain score is
28.57. The students in the control group had a
pretest mean score of 15.60 with a standard
deviation of 3.58 and a posttest mean score of
24.22with standard deviation of 3.10. Their pretest
posttest mean gain score is 8.62. These results
indicate that the students in the treatment group

benefited from the self assessment skills instruction
as can be observed from their higher posttest
achievement scores in the Chemistry achievement
test.

Research Question Three:

To what extent do the Chemistry
achievement of males and females differ as a result
of instruction in metacognitive self assessment
strategy?

Table 1.3: Posttest means and standard deviations of students on MAT (Treatment x Gender Levels)

Groups Gender Pretest Posttest Mean gain score
Treatment Male 43 43.44 3.94
Female 54 43.42 3.10
Control Male 48 24.98 3.52
Female 47 23.45 2.38

Results on Table 4 indicate the posttest
Chemistry mean scores of male and female
students. Males in the treatment group had a
posttest mean score of 43.44 wish a standard
deviation of 3.94, whereas the females in the group
had a mean score 43.42 with a standard deviation
of 3.10. The males in the control group had a
posttest mean score of 24.98 with a standard
deviation of 3.52 whereas the females in the group
had a mean of 23.45 with a standard deviation of
2.38. The results show that both males and females

in the treatment group outperformed the males and
females in the control group in the Chemistry
achievement test.

Research Question Four:

What is the difference in the self-efficacy
of students exposed to metacognitive self
assessment strategy and those not exposed as
measured by their mean scores on the Chemistry
self-efficacy scale?

Table 5: Pretest Posttest means scores and standard deviations of students on CSS

Groups Pretest Posttest Mean gain score
Treatment Mean 52.01 76.89 24.88
N 97 97
Std. Deviation 11.05 12.96
Control Mean 48.38 47.81 -.57
N 95 95
Std. Deviation 3.78 4.02
Total Mean 50.22 62.51 12.29
N 192 192
Std. Deviation 8.47 17.46
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Result on Table 4 show that the students
in the treatment group had pretest mean self-
efficacy score of 52.01 with a standard deviation of
11.05 and posttest mean self- efficacy score of
76.89 with a standard deviation of 12.96. For those
in the control group, they had a pretest mean self-
efficacy score of 48.38 with standard deviation of
3.78 and a posttest mean score of 47.81 with
standard deviation of 4.02. The students in the
treatment group had a pretest and posttest mean
gain score of 24.88 indicating enhanced self-

efficacy probably due to the treatment received
whereas those in the control group had pretest-
posttest mean loss of -0.57 suggesting a slight
deterioration in their self-efficacy.

Research Question five:

To what extent does the Chemistry self-
efficacy of male and female students differ as a
result of instruction in metacognitive self
assessment strategy?

Table 5: Posttest mean scores of male and female students in MSS (Treatment x Gender)

Groups Gender Pretest Posttest Mean gain score
Treatment Male 43 77.33 13.17
Female 54 76.56 12.91
Control Male 48 47.06 3.50
Female 47 48.58 4.40

Results on Table 5 show the posttest self-
efficacy mean ratings of males and females in the
treatment and control groups. Males in the
treatment group had the mean ratings of 77.33 with
standard deviation of 13.17 whereas males in the
control group had a mean of 47.06 with standard
deviation of 3.50. Females in the treatment group
had a mean of 76.56 with standard deviation of
12.91 whereas the females in the control group had
a mean of 4858 with standard deviation of
4.40.These results imply that both males and

Table 6: Analysis of Covariance (ANCOVA) on students posttest achievement scores on CAT (treatment and

females in the treatment group experienced high
self- efficacy at posttest stage whereas both males
and females in the control group experienced lower
self-efficacy at the posttest stage.

Hypothesis One:

There is no significant difference in the
mean Chemistry achievement scores of students
exposed to metacognitive self assessment strategy
and those not exposed.

gender)

Source Type Il sum of | Df | Mean square F Sig
squares

Correct Model 17779.578a 4 4444.894 415.722 | 0.000

Intercept 8109.797 1 8109.797 756.493 | 0.000

Pretest 9.003 1 9.003 0.842 0.360

Experimental 17340.873 1 17340.873 1621.857 | 0.000*

Gender 24.797 1 24.797 2.319 0.129**

Experimental x Gender | 20.7313.043 1 20.731 1.939 0.165**

Error 1999.401 187 | 10.692

Total 240780.000 192

Corrected Total 19778.979 191

*Significant at 0.05 levels ** Not Significant at 0.005 level of significant.

Data on Table 6 indicate that treatment as
main factor has a significant effect on the students’
Chemistry achievement. This is shown by the
obtained f-value of 1621.857 which is significant at
.000 and also significant at 0.05 levels. The null
hypothesis of no significant difference in the mean
achievement scores of the students in the treatment
and control group is therefore rejected. In other
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words, there is significant difference in the mean
scores the students in the two experimental groups
as a result of instruction in self assessment skills.

Hypothesis Two:

There is no significant effect of instruction
in metacognitive self assessment strategy and
gender on students’ achievement in Chemistry.



Academia Arena

2010:2(8)

Results on Table 6 also indicate that the
interaction effect of instruction in metacognitive
self assessment skills and no significant. This is
shown by calculated f-value of 1 .939 which is
significant at .165 levels and therefore not
significant at 0.05 levels. The null hypothesis of no
significant interaction effect of instruction in self
assessment skills and gender on students’
Chemistry achievement is upheld. This suggests

that the effect of treatment on the students’
achievement did not depend significantly on the
gender of the students.

Hypothesis three:

There is no significant difference in the
mean self-efficacy scores of students exposed to
instruction in metacognitive self assessment skills
and those who were not exposed.

Table 7: Analysis Covariance (ANCOVA) on students posttest Chemistry self-efficacy (Treatment x Gender)

Source Type Il sum of | Df | Mean square F Sig
squares

Correct Model 48605.196a 4 12151.299 235.299 | .000
Intercept 51705.328 1 51705.328 1002.328 | .000
Pretest 7932.279 1 7932.279 153.733 | .000
Experimental 46553.556 1 46553.556 902.238 | .000*
Gender 27.208 1 27.208 527 469**
Experimental x Gender | 73.201 1 73.201 1.419 .235**
Error 9648.799 187 | 51.598
Total 710250.000 192
Corrected Total 58253.995 191

Results on Table 7 reveal that treatment as
main factor produced a significant effect on the 4. Discussion

students’ Chemistry self-efficacy. This is indicated
by the calculated f-value of 902.238 which is
significant at .000 and also significant at 0.05

levels. This implies that instruction in self
assessment  skills significantly enhanced the
Chemistry  self-efficacy of the students.

Consequently, the null hypothesis of no significant
difference in the Chemistry self-efficacy of those in
the treatment and control group is rejected. An
alternate hypothesis of a significant difference in
the Chemistry self-efficacy of the two groups is
therefore, accepted.

Hypothesis Four:

There is no significant interaction effect of
instruction in metacognitive self assessment
strategy and gender on students’ Chemistry self-
efficacy.

Results presented on Table 7 further show
that there is no significant interaction effect of
treatment and gender on the students’ Chemistry
self-efficacy. This is because the calculated f-value
of 1.419 which is significant at .235 levels is not
significant at 0.05 levels. The null hypothesis of no
significant interaction effect of treatment and
gender on the students’ Chemistry self-efficacy is
therefore accepted. This suggests that the effect of
the treatment did not significantly depend on the
gender of the students.
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The results of this study have shown that
instruction in metacognitive self assessment
strategy enhanced the achievements of the students
in Chemistry. Data on Table 6 indicate that the
students exposed to instruction in self assessment
skills performed significantly better in the
Chemistry achievement test than those in the
control group. The non significant effect of the
interaction of the instruction in self assessment
strategy and gender further shows that acquisition
of the skills in self assessment skills accounted for
the better achievement of those in the treatment
group. The findings of this study support the
findings of related earlier studies by Kuiper (2002),
Rolheiser and Ross (2002) and Rivers (2001).
Their findings suggest that good learners engage in
the process of assessing the quality of their work
based on evidence and set criteria. They get
involved in active self- appraisals and management
of their thoughts. As they monitor their own
learning, they learn to check their own responses
and become aware of errors or answers that do not
fit. Acquisition of the self assessment skills could
have permitted the students to gain control of their
learning activities and were therefore able to learn
the processes in Chemistry problem solving.

Result in Table 6 also shows that gender is not a
significant factor in the students’ Chemistry
achievement. This finding contradicts some earlier
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studies. For instance, Jahun and Momoh, (2001),
and Usman and Uba,(2007) observed a significant
difference in Chemistry achievement based on
gender. However, the findings of the study by
Olagunju (2001) support the non significant
difference in Chemistry achievement reported in
this study. The acquisition of self assessment
strategy by both males and females in the treatment
group could have removed gender related
disadvantage in Chemistry learning. These skills in
self assessment encourage sell-regulated learning
and could have motivated both genders to actively
participate in the Chemistry learning process.

The findings of the study showed that the
interaction effect of instruction in self assessment
skills and gender on students’ mean achievement
scores in Chemistry was not significant. The
findings supported the results of a similar study by
Eze (2003). In the study, Eze found no significant
interaction effect between instruction in elaborative
interrogation strategy and gender. In this study, the
findings indicate that both gender benefited almost
equally from the self assessment instruction. This
implies that the contribution of gender to the effect
of treatment on the dependent measures was not
significant.

Results on Table 7 show that instruction in
metacognitive self assessment strategy has a
significant effect on the Chemistry self-efficacy of
the secondary school students involved in the
study. The students in the treatment group who
received instruction in self assessment strategy had
a significantly higher Chemistry self-efficacy than
those in the control group. The findings of this
study may be explained in line with the study of
Zimmernam (1990, 2000), and Pajeres and Miller,
(1994) which observed that learning skills
acquisition  enhances  self-regulated learning
behaviour which in turn ensures motivation and
confidence as a learner engages in learning tasks.
The confidence to approach learning in an
independent manner which promotes the belief in
one’s ability to execute a given task may invariably
lead to enhanced self-efficacy. It has been noted
that learners who posses a repertoire of effective
learning skills are more likely to be efficient
learners who develop high self-efficacy. The
instruction in self assessment could have been the
reason for the higher self-efficacy demonstrated by
those in the treatment condition.

Data on Table 7 also show that gender had
no significant influence on the Chemistry self-
efficacy of the secondary school students. The non
significant different on the Chemistry self-efficacy
of the males and females especially in the treatment
group would be attributed to the effectiveness of
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instruction in self assessment strategy which
possibly equipped them with relevant learning
skills that makes learning Chemistry appealing.
When the relevant skills were mastered, it is
possible that the male and female students saw
Chemistry as a subject that can be learnt through
systematic and sustained effort. The interaction
effect of instruction in self assessment and gender
on the Chemistry self-efficacy of the students was
not significant. This supported the results of a
similar study by Eze (2003) which found no
significant interaction effect between learning
strategy instruction and gender on perceived self-
efficacy. The findings of this study showed that
both males and females benefited from the strategy
instruction. In this study, evidence on Table 7 show
that the contribution of the two genders on the
effect of the self assessment instruction on the
students Chemistry self efficacy was not
significant.

5. Conclusions

The results of this study show that
instruction in metacognitive self assessment
strategy significantly improved the Chemistry
achievement of secondary school students and also
significantly enhanced their self-efficacy. This
suggests the need for teachers to equip senior
secondary school students with relevant self
assessment skills effective for Chemistry learning.
Such skills which have been observed to enhance
confidence in task execution also improve their
self-efficacy and keep them focused and
concentrated on a given mathematical task. The
result of the study further indicated that the
difference in the mean Chemistry achievement
scores and the mean Chemistry self-efficacy scores
of male and female students exposed to the self
assessment skills instruction were not significant.
These indicate that both male and female students
benefited from the self assessment instruction and
as such both genders can explore the skills in .self
assessment to  enhance  their  Chemistry
achievement and self-efficacy.

6. Recommendations

Classroom teachers should therefore be
equipped with self assessment strategy so that in
the teaching learning process, they would be able to
transfer these skills to the students who need them
to pursue their own learning purposefully and
independently. This will help the students who are
deficient in some areas of Chemistry to acquire the
necessary skills needed for efficient and effective
learning of the subject.
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Abstract: The study was done on the nerometrics of the sahel goats using a total of 14 goats between the ages of
<1%-3 years. The mean brain weight obtained was 96.14g, weight of the head, length of cerebrum, depth of
cerebrum, length of cerebellum and depth of cerebellum were 1.19kg, 7.18cm, 3.81cm, 3.42cm and 2.77cm
respectively. Animals >2-3years have slightly higher brain values than those <1%-2 years. The females have
lower brain weight than males. Location has no effect on the neurometrical data of the sahel goats. The results
obtained in this study can be used as a research data for neuroanatomy, neurophysiology and pharmacology, in
animal psychiatry and in comparative studies between breed and species. [Academia Arena, 2010;2(8):44-47]

(ISSN 1553-992X).
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INTRODUCTION

The head is the most superior part of the body. It is
the most important region by virtue of the location of
some vital organs of the body. These organs include the
brain, eyes, nose, tongue, ears and mouth (Sisson and
Grossman, 1975; Chibuzo and Sivachelvan, 1994,
Olopade and Onwuka, 2003). Other organs such as the
mandibular lymph nodes, salivary glands, parotid lymph
nodes and the tonsils are in close association with the
head.

Indeed the head is vital since the clinical status of
the organs located on it and the body could be used to
deduce the health status of an individual animal. For
example, the paleness of the mucous membrane of the
mouth and the eye is clinically assessed to determine
anaemic condition of an animal. The degree of wetness
of the muzzle, the brightness and shiny state of the eye,
the alertness of the ears and excesses of saliva are other
parameters used to assess the health status of an animal
(Peacock, 1996; Olopade and Onwuka, 2003).

The head can also be used in describing animal
species within and between breeds (Devendra and
Mcleroy, 1982; Dyce et al., 1987; Gall, 1996).

The brain which makes the head the most vital
region of the body is highly protected from the outside
environment. Nevertheless, the cavitations such as the
paranasal sinuses in the cranium could serve as a route
of infection into the head. The brain is the master
coordinator of the body. Any change in the structural or
functional anatomy of the brain could result in
abnormality and inefficiency. This would probably
explain why the brain is highly secured. The central
nervous system consists of the cerebrum, cerebellum
and the spinal cord. It has almost no connective tissue
and is therefore a relatively soft, gel-like organ
(Jungeira and Carneiro, 2005).

Brain weights and other linear measurement in the
brain remain important indices in neuroanatomy and
other related studies of the brain (Chrisman, 1991;
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Benclouif and Rosenzweig, 1995). While some studies
were carried out by Olopade and Onwuka (2002),
Onwuka et al., (2002) on the breeds in Nigeria, alot
needs to be done on the sahel goat ecotypes which
necessitate this study.

MATERIALS AND METHODS
SAMPLE COLLECTION.

A total of fourteen heads of sahel goats (seven
males and seven females) of different age groups of
between <1% year to about 3years where used for this
study. The heads were obtained from the Maiduguri
township abattoir and the source is from within and
outside Maiduguri metropolis. The age and sex of the
goats where determined using the external features and
dentition as described by Sisson and Grossman (1975)
and Dyce et al., (1987). The goats where slaughtered
and then decapitated after restraint at the occipito-
atlantal junction. The head was weighed using a
sensitive balance in kilogram (kg).The heads were kept
at -20° and brain were later removed without chemical
fixation according to the method of Olopade et al.,
(2005).

WEIGHT OF THE BRAIN

The brain after being removed from the cranial
cavity and cutting off the attachment of the cranial
nerves that hold the brain in place was weighed using a
sensitive balance (digital). The weight was recorded in

grams (Q).

MEASUREMENT OF THE BRAIN

A measuring tape was used to measure the brain.
Measurements taken include the length of the cerebrum,
(LOC), depth of the cerebrum (DOC), length of the
cerebellum, (LOCB) and the depth of the cerebellum
(DOCB). Measurements were recorded in centimetres
(cm).
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DATA ANALYSIS
The values obtained in this study were analysed
using the Pearson correlation students t-test at 5% level

RESULTS

Table 1. Neurometrical data of the sahel goats, N=14

of significance and presented as mean standard
deviation +S.D.

WOH(kg) WOB(g) LOC(cm) DOC(cm) LODB(cm) DOCB(cm)
1.19+0.17 96.14+2.07 7.18+0.33 3.81+0.57 3.42+0.39 2.7740.31
WOH-Weight of head LOCB-Length of cerebellum
WOB-Weight of brain DOCB-Depth of cerebellum.
LOC-Length of cerebrum DOC-Depth of cerebrum
Table 2  Age-based data of the sahel goat.
Age(yrs) WOH (kg) WOB(g) LOC(cm) DOC(cm) LOCB(cm) DOCB(cm)
<1v%-2 1.09+0.78  96.0+2.70 7.21+0..25 4.04+0.54 3.4240.54 2.93+0.26
>2-3 1.40+0.07  96.4+1.52 7.12+0.48 3.4040.37 3.4240.36 2.50+0.12
Table3  Sex-based neurometrical data of sahel goat.
Sex WOH(kg) WOB(g) LOC(cm) DOC(cm) LOCB(cm) DOCB(cm)
M 1.07+0.08 96.14+1.34 7.27+0.26 3.60+0.49 3.3740.34 2.63+0.26
F 1.3140.16 83.29+1.06 7.09+0.39 4.03+0.59 3.47+0.46 2.93+0.29
Table 4 Location based neurometrical data of sahel goat
Location WOH(kg) WOB(g) LOC(cm) DOC(cm) LOCB(cm) DOCB(cm)
Urban 1.19+0.16 96.12+2.30 7.23+0.36 3.6310.57 3.41+0.45 2.75+0.29
Periurban 1.2040.20 96.33+1.63 7.20+0.31 4.20+0.51 3.38+0.35 2.87+0.38

This study revealed that the mean brain
weight of fourteen sahel goat in the study is
94.14g. The mean length and depth of cerebrum
and that of the cerebellum were 7.18cm, 3.81cm,
3.42cm and 2.77cm respectively.

Animals that are <1%-2 years show no
significant difference (p>0.05) with animals >2-
3years

From this result, it can be seen that there was
no significant difference (p>0.05) between the
males and female Sahel goats.

Goats from the urban Sahel goats show no
significant difference (p>0.05) with those of
periurban sahel goat when.

DISCUSSION AND CONCLUSION

The weight of the brain obtained in this study
is 94.14g as seen in table 1,which is slightly
higher than that obtained for the Red Sokoto goat
which was 85.85g (Olopade and Onwuka, 2002)
and much higher than that obtained for the West
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African Dwarf goats which weigh about 56.89g.
Linear measurement of the LOC, DOC, LOCB
and DOCB are 7.18 cm, 3.81 cm, 3.42 cm and
2.77 cm respectively as seen in table 1.

Animals <1%-2 years had lower values of
LOC, DOC and DOCB than those of >2%-3 years
though there was no significant difference
(p>0.05) between them. This suggests that as the
animals begin to grow in age, a rostrocaudal
compression occurs in the brain development in
this breed. Since the LOC is higher than the
DOCB, the result obtained in this study thus
suggests that the much greater differences between
DOCB in favour of the former could have
occurred in the early months of the life of the
Sahel goat as shown in table 2. This is a similar
finding to the work of Olopade et al., 2007.

The weight of the brain of the male sahel goat
is higher than that of the female as seen in table 3
though there was no significant difference
(p>0.05), which is inconsistent with the results of
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West African Dwarf and for Red Sokoto goats
(Onwuka et al.,, 2002, Oopade et al. 2005,
Olopade and Onwuka, 2002) and this may
partially be the outcome of a lower cerebellar
length in the females though not significantly
different (p>0.05). This study is in agreement with
human studies where females had smaller brains
(Skulleruel, 1985), and males were also found to
have a larger cerebral volume (Giedd et al., 1987)
and also in agreement with Frederic et al., 2001
where brain size varies considerably among
individual. The brain of males’ average about 10
percent larger than those of females, owing to
differences in average body size. No correlation
exists between brain size and intelligence.
Individuals with smallest brains and largest brains
are functionally normal.

Goats from the urban and periurban pastoral
settings showed no significant (P>0.05) variation
in the WOH, WOB, LOC, DOC, LOCB and
DOCB. This suggests that location has no effect
on the neurometrical data of sahel goats.

The cerebellum is involved in motor learning
and cognitive functions in humans and animal
experiments have found structural changes in the
cerebellum in response to long-term motor skill
activity (Hutchinson et al., 2003). The relatively
longer cerebellum in this study may indicate a
response to a specialized motor activity in the
Sahel goat in comparison to other breeds.

The results obtained in this study can be used
as a research data for neurophysiology and
pharmacology, and in animal psychiatry
(Bencloucif and Rosenzeig, 1995) in controls
when comparing with pathological cases like
scrapie  encephalomyelitis and other brain
abnormally like cerebellar hyperplasia and
neoplastic conditions of the brain (CNN, 2000,
Chrisman, 1991) and in comparative studies
between breed and species (Kawakami, 1994)
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Abstract: This article describes the "water becomes hydrocarbons” and "the change of oil" secret.
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