





The effect of gravity on the evolution of life on earth based on general relativity and the low of free fall

Determining the evolutionary time periods of humans
and advanced vertebrates based on their ‘biological
redshifts’

To determine the age of biological individuals, the frequencies

Figures 3&4. This representation shows the method developed
for determining evolutionary distances and times. The first step is to
determine the value of hpm) present corresponding to the radius of the
universe based on the Einstein equation (Eq.3). The second step is
to determine the degree of redshift based on the color change of the
blood of biological beings (humans, vertebrates). At a lower level of
development, the width of the reflected color band of their blood is
used for calculations to substitute it also into the Einstein formulas.
The third step is to match the decreasing distances in evolution (h, .
evolution disuny) With the corresponding radius of the cosmos (hpaSL presem).
Then, by multiplying the value of hpast, present or the Darwinian
evolutionary short distances hshort evolution distant (h, hplants
mmoisks) DY the ratio of the angles (2n/a), we can obtain the radius
of the universe (Eq.6) or the Darwinian evolutionary time intervals
characteristic of each species (H H H ; Eq.8 and Eq.10).

man,vert” = “plants’ ~ "~ mollusks’

Numerically:

80.77608713 10¥m* s™ 3.141592653 6.371005 10°m
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of the reflection colors appearing in connection with the phases of
respiration and circulation must be substituted into the Einstein
equation. This can be used to measure the shift within the spectrum
of visible light behind the time-shift associated with the general
relativity.

Hemoglobin is a component of the blood of humans and vertebrates.
During pulmonary respiration, blood in the lungs becomes saturated
with oxygen due to a carbon dioxide exchange. Along the visible light
spectrum, this exchange results in the blue side of the spectrum being
absorbed while the red is reflected, therefore the blood appears redder.
This periodical colour change can be matched to a special range
of the spectrum on the basis of their colour formation.*® These are
approximately in frequency: blue colour (v): 705-620.10'%s! (mean
frequency: 662.5.10" s™), red colour (v ): 430-390.10" s (mean
frequency: 410.10'% ).
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The colour change that occurs periodically with the phase of

breathing and circulation can also be called ‘biological redshift’.

=0.62 4.13628092 10%m =2.564494 10%m )

evolution dist.man(blue-red) — “*

Since one tropical year is 3.1556926-107s*! and ¢=2.99792458-10%
m/s, this equates to 2.71073 billion years (T=H/c). Considering

the inside and outside edge of each colour range in the blue-red, a
minimum and a maximum (T presem) value can be given. These are
(v-v )v = (620-430)/430=0.44 i.e., 1.94 billion years and (v-v )/v, =
(705-390)/390=0.807 i.e., 3.54 billion years, respectively, resulting in
a mean frequency of 2.71 billion years.

V-V, ¢ 7

H =

9.80665m s~ 6.673848 107" m* kg™ s 5.97219 10*kg

‘R
e = (0.137-4.136281-10% m =0.56667-10% m

Determining the evolutionary time periods of
immature species based on the color of their blood

Hemocyanin is the respiratory lymph pigment of decapod
Crustacea, stomatopod Crustacea, cephalopod, gastropod Mollusca,
as well as some arachnids.® It is blue when oxygen is attached to
it and colourless when not attached. If the two ends of blue are: v =
705+10" 5" and v, = 62010" s respectively, then the ratio of their
attached red shift is (v-v )/v, = 0.137; consequently, the evolution
distance (H ) from the past towards the present.

past, present

Evolution.dist.mollusk hemocyanin
VO gEarth,stand G : M
Since one tropical year is 3.1556926-107s and ¢=2.99792458-10%

m/s, then the evolutionary time period (T ) is equal to 598.98

past, present
million years.

Hemerythrin, which is found in very few animals including
sipunculids and brachiopod Lingula, turns the lymph red when
bonding with oxygen,** however, when it carries carbon dioxide it
is essentially colourless. If the ratio of red shift of the two ends of
red is (v-v )/v = (440-390)/390 = 0.128, the evolution distance is
0.5369-10%m. Then the evolutionary time period (T ) is 559.63
million years.

past, present

Chlorocruorin in annelids does not show any colour change within
the phases of respiration and circulation, but instead only show

Earth

(10)

dichroism dependent on concentration.** Despite this, a red shift can
be matched to its colour in the green range of the spectrum (v-v )/
v,= (605-535)/535 = 0.13084, so H . is: 0.54119-10m. Since

one tropical year is 3.1556926-107s and ¢ = 2.99792458-10® m/s, the
evolutionary time period of it (T ) is 572.05 million years.

past, present

The accelerating effect of Earth’s gravity on Darwin’s
evolutionary process from the origin of life to the
development of the human race

If the short and long evolutionary distances (h__ and H

past, present ) past,
presenl) from the past to the present defined above are considered
continuous, then we can assume that the attractive effect of gravity

prevails through this distance. Based on this consideration, along the
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uninterrupted line, biological individuals can theoretically accelerate
continuously in the constant, earth-surface-valued homogeneous
gravity field, like free-falling bodies. In this way, in the Darwinian
evolutionary process, the members of each species, together with their
circulatory structure, can show the characteristics of inanimate, very
dense, high-gravity bodies.** By allowing biological creatures to fall
freely in the Darwinian evolutionary process under constant earth’s

AST
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surface gravity, vascular systems representing curved space-time
evolve within them. Under the influence of gravity, along this long
distance (almost one light year) the blood flowing in them accelerates
almost to the speed of light. However, this extreme acceleration is
reduced to the extent of the ratio of the angles (a/2-m") by the gradually
increasing time dilatation (Figure 5, left side).

(’Extrinsic’) linear time scale Initial universe Earthroming-g, ,PAST

f life on Earth (13.73 b.y.) gl |seawater(g)
H Humans,verte PAST g inorg.mol.(n1-g)
Plants Formation of Ea acceleration] \ organic mol.(n2g)

Figure 5. The figure depicts the position of the Earth and the
Darwinian evolutionary process taking place on its surface in the
universe. It shows some stages of life on the surface of the earth
in close correlation with the value of g accumulating in them. The
distance contraction and time dilatation associated with the space-
time curvature that occurs during free fall are also illustrated. It also
shows the non-curved parts of the entire cosmos other than livings
where there is a linear time scale. (The early universe may be an
exception to this, as extreme space-time curvature may exist here.)

According to the law of free-falling bodies, the velocity of a body
falling vertically in the gravity of the earth’s surface is uniformly
accelerating. Due to the attractive effect of gravity, the body travels
greater and greater distances in equal intervals, i.e., its speed increases
gradually (v>=g-h). However, this is only possible a small distance
vertically from the surface of the earth, given the square descending
gravity (a good example of which is the case of the stone dropped
from the Leaning Tower of Pisa /by Galileo Galilei/). Furthermore,
extending this case, with a sufficiently large distance in homogeneous
gravity (in the absence of resistance), the velocity of a free-falling body
can take on extremely high values, which can eventually even approach

Numerically:

ollusca ¢ (4.53b.y.) OEarth of biology-JH/ unicell.org.(n3-g)
J \Hpast,present byg ¢ Mollusca (ns-g)
('Intrinsic’) time dilatatio ce contraction gl AVertebrates(ns-g)
PRESENT irtiving creatures Earthpresent-@Y GQHumans (ne-g)
2 Figure 5 PRESENT

the speed of light. We hypothesize that this theoretical possibility can
be found in biology. In the course of Darwin’s evolutionary process,
a horizontal straight line can be interpreted above the surface of the
Earth, within which gravity prevails continuously. In this way, during
the very slow process from the origin of life to the emergence of the
human species, an extremely long distance can be defined in which
biological individuals can accelerate with free fall from the past to the
present (Figure 5, right side). This also means the development of an
increasingly advanced structural state over nearly four billion years.

From the maximum value of the short evolutionary distance (h,,
evolution distance man (bluc-re d)) specific to more advanced vertebrates or the
human species (v-v /v, = 0.62)," the rate of the Darwinian evolution
(JDarwinian evolution, manbluerey) CaN b€ determined from the law of free fall
(v? =2-g°h). Unlike before, the velocity (v) of free-falling bodies,
including biological individuals, is used without the factor 2. In the
case of movements close to the speed of light, this factor may lose its
validity due to the changing space-time curvatures:

(1)

vDarwin.evol.man(blue—red) = \/hshort evol.dis t.man(blue—red) : gEarth

8.98755178-10" m?* - 57>
9.80665m -5~

vDarwinian evolution,man(blue—red) = \/062 :

The surface gravity of the earth (g = 9.80665 m/s?) accelerates the
organisms and their blood circulation to 78.6% of the speed of light
at this distance h. By reducing this value in the ratio of the angles
(2.2157-10"%), i.e., using time dilation, the velocity characteristic
of the average flow rate of the human blood circulation is obtained:
5.2303 cm/s.

In higher vertebrates or in humans, cyanosis occurs in respiratory

19.80665m 5> =+/5.572282-10"m - s> =2.360568-10°
s

(12)

and circulatory insufficiency, or in its progression, complete
blackening occurs. When breathing is permanently stopped, the speed
of evolution paradoxically increases and approaches even more the
speed of light. In the meantime, the individual loses its capacity to
sustain life and biological death sets in.

VDarwin.evol.mun(black) = \/hshort evol.dist.man(black) ) gEarth (13)

Simplified by g, numerically after the square root subtraction:
8.98755178-10""m” -5

vDarwin,evn/.man(hlack) = \/0'92 9. 80665m . S—Z

The paradox that exists regarding the rate of evolution and the
average blood circulation velocity of the biological individual is
resolved by the infinitely increasing time dilation (as the redshift
value reaches 1).

-9.80665m -5 =/8.26854763-10"m? -5 =2.875508-10° m -5~

(14)

By reducing this value in the proportion of angles (o/2-m!
=2.2157-10""%), i.e., using time dilation, the flow rate of the human
blood circulation can be obtained in the case of cardio and respiratory
failure: 6.371263 cm/s. This is 95.6% of the speed of light.
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With the loss of life-sustaining capacity in the flow rate of the
average human circulation (between 5.23 cm/s and 6.37 cm/s, or
between 78.6% of the speed of light and 95.6% of the speed of light),
a biological individual can die. In the animal world, this means, for
example, whether a prey animal can escape from a predator chasing it
or not. Does the capacity of the respiratory-circulatory system enable
it to escape its pursuer under maximum physical exertion? In the case
of the human race in prehistoric times, this capacity could also have
a role in terms of survival. Nowadays, however, in strenuous work
or in various sports, etc. it has significance. The other side of having
the necessary capacity to sustain life is that, for example, in case of
progression of respiratory-circulatory diseases, the individual has a
certain reserve for survival (with the narrowing of range of motion).

Based on what has been said so far, more than one redshift is not
possible according to the law of free fall, and there is no example
of this in biology either. This limit can be clarified by the following
equation. In the case of complete blackout observed at the cessation
of human respiration and circulation,’>* when the full width of the
visible light spectrum is affected by the shift, i.e., between 800-10'>Hz
and 400-10'?Hz respectively,'! the velocity of evolution is equal to the
speed of light /(v-v )/v_ = (800-400)/400=1/:

v=+1-8.98755178-10"m> - s = 2.99792458-10° L = ¢ (15)
S

mbody or living organism ’
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Multiplying the speed of light by the ratio of the angles, the
maximum velocity of the Darwinian evolutionary process is: c-o/2-m".
This speed of light, reduced in proportion to the angles, corresponds
to the speed of average human blood circulation, which is numerically
as follows: 2.99792458-10% m/s - 2.2157-10°'° = 6.6425cm/s.

The relationship between the mass of inanimate
bodies and the mass of living creatures on the
Earth’s surface

The weight (W) of bodies and biological organisms located on
the surface of the earth is equal to the force (F) with which they
push the surface as a result of the Earth’s attraction (W=F). The
weight of bodies is the product of the body’s mass (m) and the
Earth’s surface gravity (g). Newton’s law of gravity states that
the attractive force (F) between a body and the Earth is directly
proportional to their mass (m, M) and inversely proportional to
the square of the distance between them (r?). If we take the mass
of the Earth at its center, this distance is equal to the radius of the
Earth.’” Since W = F, not only the mass of an individual at any
level of Darwinian evolution, but also the mass of a body on the
surface of the Earth is dropped from the formula (only the mass of
the Earth remains in Eq. 16).

Earth G- MEarth

74

weight

=F

force? S0, mbody or living organism : gEarth'surﬁzce

-G-

Where G is the gravitational constant (6.673848+10!'m3+kg-'es?)

The reflection of Earth’s parameters in the body
structure of living creatures

Assuming that for some reason the value of the Earth’s mass (M)
in Eq.16 would gradually increase, the force of the gravitational
field (g, ) ON the Earth’s surface would increase due to direct
proportionality, while its radius (r) would remain unchanged. On the
right side of the formula, a decrease in the value of the Earth’s radius
(T inimun) 10 the denominator would result in an increase in the value
of the Earth’s surface gravity (g, . ). As a third possibility, if the
Earth’s mass increased and its radius decreased along with it, an even
stronger gravitational field could be detected (g

maximum)'

These theoretical possibilities would be realized under the
following cardinal conditions:

1. The Earth’s surface gravity field or gravitational waves emitted
by the Earth are absorbed by biological individuals.

2. These absorptions are made possible by mutations occurring
during the evolutionary process of living creatures.

3. During the development of living beings, through mutations, the
effects of the gravitational field increase step by step, causing
changes in the structure of their bodies.

If these conditions are fulfilled, from the point of view of
biological individuals, this would mean that the mass of the Earth
would appear multiplied after each gravitational absorption and
behind them. In addition, the radius of the Earth could also decrease
if the mass of the Earth remained unchanged. From the point of view
of living beings, this would mean a fictitious increase in the mass of
the earth, a decrease in the radius of the earth, or even a combination
of both. In this way, the original formula (Eq.16) does not change, but
is reevaluated. In the case of an uninterrupted evolutionary process,

(16)

2 s and : gEarlh'su;f/ace = 2

rEarth rEarth

in an extreme case, this would lead to the point where the level of the
gravitational field on the earth’s surface (g ) could approach the
values around black holes.

'maximum

The relationship between the law of free fall and the
factors determining gravity

According to the law of freely falling bodies, the speed of a
body falling vertically in the gravity of the earth’s surface (ideally
assumed to be homogeneous in the case of a small difference in level)
accelerates uniformly. Due to the attractive effect of gravity, the body
travels more and more distances at equal times.?” Finally, theoretically,
at a sufficient distance, in the case of homogeneous gravity, it could
reach extremely high values (in the absence of resistance), even
approaching the speed of light.

Applying this consideration to the Darwinian evolutionary process
and extending it to the law of free fall (v>=g-h) valid on the earth’s
surface, the definition of the horizontal section from the past to the
present can form the basis of our studies. Accordingly, applying the
law to the attraction in the direction of a horizontal line that can be
drawn along the surface of the Earth, we can make the following
statements.

The distance (hshorl evolution distance, man (bluc—rcd)) 'in homogenous graVlty
(&g, can be related to the distance contraction associated with time
dilatation known from general relativity. Then the speed of Darwinian
evolution (v, ) is the same as Equation 11.

Darwinian evolution, man (blue-red)

The implementation of the combination of the law describing free
fall,’” and the general relativity,” can be done through the involvement
of biological systems, which can actually mean the merging of the
two disciplines.

In the following, the applicability of the idea can be confirmed in
the light of changes in the mass of the Earth. In this way, increasing
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the distance hshort evolution distance, man (blue-red) by the ratio of
the angles (2-m/a) to H:

2.

hxhort evol.dist.man(blue—red) : : gEarth ( 1 7)

Y Darwin.evol.man(blue—red) — \/
And:

vDarwin.evol.man(blue—red) = \/Hlong evol.dist.man(blue—red) : gEarth (18)
After squaring both sides of the equation, the mass of the Earth

(M,,,,) and radius of the Earth (r, ) values can be obtained from the
Newtonian formula:
v 2=H .G'MEarth (19)
Darwinian evolution,man(blue—red ) long evolution distan ce,man(blue-red) P

Earth

Where H and 12 are perpendicular to each other in this sense
So: past-----—>eeee000 ] present

Nevertheless, the extension pointing from the past to the present,
i.e., perpendicular to the time axis, can be interpreted in 3 dimensions
from all directions (obliquely and perpendicularly) around the
biological individual. Regardless of the fact that this line (evolutionary
distance) was originally defined in 2 dimensions parallel to the Earth’s
surface. This lateral, gradually increasing expansion is embodied
in the blood circulation of biological individuals and applies to all
its points, with which continuity is realized in their internal spatial
structure. This is also manifested in a kind of increase in mass from
less developed structures to more developed ones, starting from
single-celled ones through multi-celled ones to mammals.

If the distance, which is increased in proportion to the angles H,,,
), is put into the free fall formula (Eq.20), the
) will be smaller.

evolution distance, man (blue-red)

resulting mass (M

2 2
-7

vDarwinian evolution,man(blue—red) Earth

M

Earth — (20)

long evolution distan ce,man(blue—red) '

If the long evolutionary distance (H, o )

. X i ong cvpluuon distance man (blue-red)

calculated from Einstein’s formula with a redshift of (v-v )/v, = 0.62

characteristic of humans is inserted into Newton’s formula, a version

of the Earth’s mass that is 10 orders of magnitude smaller is obtained.

In this case, a relativistic mass reduction occurs compared to the
original mass.

Numerically:
M (2.360568-1()3m~s")2-(6.371005-10%)
B 564494-10% m-6.673848-10"m’ kg -5

Magnified in the ratio of the angles, this mass will be equal to
the original mass of the Earth (13.2151143-10"kg - 4.513249-10°
= 5.96431-10*kg). The difference between the two masses can be
understood as a relativistic mass increase, which results from the
properties inherent in Newton’s and Einstein’s formulas. Therefore,

2

—=132151143-10%kg

@
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the missing mass must be made up afterwards by increasing the ratio
of the angles.

As a check, considering the opposite case, in which a short
evolutionary distance (h . . uion dgistance. man(blue-re d)) calculated from
Einstein’s formula with a redshift of (v-v )/v, = 0.62 is inserted into
Newton’s formula, the mass of the Earth (M) can be obtained with

high accuracy.

Earth

2 2
MEanh — VDarwinian evolution,man(blue—red) ' rEarth (22)
h -G
short evolution dis tan ce,man(blue—red)
Numerically:
(2360568-10" 5™ (6.371005-10°m)’ Y m
—=506430978-10°kg (23

Earth — 0_56821464'1016 m-6,673848‘10711”13 'kgil °§

In this case, relativistic mass reduction does not occur compared
to the original mass. When using the combined Einstein formula
(before the combination with the law of free fall), however, it can be
observed that a distance dilation is created between h and H, which is
accompanied by a time contraction.

The relationship between the liquid flow laws
describing the average human circulation and the
equation containing a combination of general relativity
and Newton’s law of universal gravitation

Now let us consider the case of how much mass we get by
substituting the radius of human blood circulation into the formula
containing a combination of general relativity and Newtonian gravity
(Eq.20) instead of the radius of the Earth. To do this, however, we
must first consider some laws of fluid flow.

There are two fundamental laws regarding the flow of fluids. One
expresses the flow intensity (Eq.24 left side) the other is the law of
continuity (Eq.24 right side). Using them (separately but also together),
the intensity (I), length (s), radius (r) and cross-sectional area (A) of
the circulating fluid as well as the flow rate (v) can be determined
theoretically with the knowledge of the appropriate members.

Since:
V. A-
J=Dm _ 2% g = gy (24)
t27r t27r

Equation 24 on the left has two unknowns, i.e., A and s are
unknown. Thus, even if V and t are known, the cross section and path
cannot be calculated. Equation 24 on the right also has two unknowns,
since even if the intensity can be calculated based on the formula on
the left of Eq.24, A and v cannot be determined separately. However,
combining the two equations does not give us the opportunity to
calculate A and s either. In fact, only intensity can be accurately
determined. According to them, the following limited possibilities
exist.

Equating the two formulas (Eq.24 left and right) based on the intensity (I) and the flow cross-sectional area (A):

A‘S27l

s
=A4-v,50,%=v ,ands, =v-t
t
2

T 2z

2z SZ”

Considering the previous case (Eq.24, left), which is better known
from medical physiology, the data concerning the intensity of the
flowing fluids (I) corresponds to the volume (V) per unit time (t). This
value is the same as the concept of cardiac output (CO) determined
on the basis of blood circulation tests.® Based on these, the intensity
as a physical parameter corresponds to the value known from internal

It 1
moreover: A=—2% and: A=~ s0

1t 1 t 1
c—22=— and: *==—, and: v-t,, =s,
v S, v Sy, v

yd yd

(25)

y4

medicine as cardiac output (I = CO), also due to the same dimensions.
According to these, in a 70 kg healthy person, the end-diastolic volume
(EDV) of the heart is 120 mL and the end-systolic volume (ESV) is
50 mL. The difference between the two equals the stroke volume (sv),
which is thus 70 mL. In this way, the circulating blood volume per
minute, i.e., the minute volume, is 4.2 Liters/minute (60/minute x 70
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mL=4200 mL/minute) with a heart rate of 60/minute. Because this
value is the product of heart rate and stroke volume (CO=HR-sv or
CO=n-sv). However, this value may change if the data is applied to
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half a minute or 25 s. The circulating blood volume (CO) is therefore
the following for 25 or 30 seconds or 1 minute:

=1750mL /25s =1.75L/25s ,and :

=2.1L/0.5min ,moreover :
(26)

=42L/1min

V. . 25-70 mL 1750mL
[ =Y =C025S=n25 sV _ mL _ m
t27r(25s) ZL27r(25s) t27r(25s) t27r(25s)
V,. n,-sv 30-70 mL 2100mL
I, = ——= CO305(1/2min) = = =
1271'(30S) t27r(30s) t27z‘(303) t27z(30s)
I V. _CO _ng-sv60-70 mL 60-70mL  4200mL
- - 1mm - - - . - .
Ly (605 Ly (605 Ly (1min) Imin Imin

During 25, 30, or 60 seconds (60 contractions in 60 seconds, i.e.,
with a heart rate of 60/1minute), the cardiac output is 1.75 L/min, 2.1
L/min, or 4.2 L/min, respectively. The first two CO values increase
when projected at a heart rate of 60/min, the third remains unchanged.
By dividing each CO by the ratio 25s/60s=0.41666 and 30s/60s=0.5
and 60s/60s=1, the result will be 4.2 L/min respectively (1.75 L/
min/0.4166=4.2 L/min, 2.1 L/min/0.5=4.2 L/min, 4.2 L/min/1=4.2 L/
min).

Projecting these CO values onto a heart rate of 72 contractions
in 60 seconds, i.c., with a heart rate of 72/1minute, considering their
ratios (25/72=0.3472, 30/72=0.4166, and 60/72=0.8333), the CO
value will be higher than the previous ones. In this way, the output
of the heart will be 1.75L/0.3472=5.04 L/min and 2.1L/0.4166=5.04
L/min, as well as 4.21./0.833=5.4 L/min, which agrees with our
knowledge of cardiology.**

These are well-measurable but variable quantities, which can
increase significantly under submaximal physical load (6-8 L/min).

In case of an extreme degree of load, which means an increase
in static or dynamic work performed against the gravitational
field, the work of the heart and the related performance increase.
After reaching a limit value, CO reaches its highest value in case
of maximum heart rate. For example, in the case of a relatively
young adult male long-distance runner (from a starting value of 43/
min), if the heart rate increases to a value of 170-175/min, the CO
is as follows. As 25s/170=0.147, 30s/170=0.1764, 60s/170=0.3529,
therefore 1.75L/min/0.147=11.9L/min, 2.1L/min/0.1764=11.9, 4.2L/
min/0.353=11.9 L/min. An increase in heart rate increases the speed
of blood circulation in direct proportion. The single turnaround time
will therefore be smaller.

This maximum performance is a vital outcome in the animal world,
a characteristic of selection in the Darwinian sense. Since the chosen
prey can become a victim and die (the weaker one is selected), or the
chasing animal obtains food, in this way, gaining energy to continue
living (the stronger one survives).

However, cardiac output is only a special value that does not
express the quantitative parameters and qualitative characteristics of
the whole blood flow. Therefore, this should be supplemented, the
following considerations are necessary.

The law of continuity of flowing fluids, which is another obligatory
law, gives intensity (Eq.24 right side) as the product of the flow cross
section area (A) and the flow rate (v). However, neither the cross-
section area through which the blood would flow nor its flow rate is
known. The situation is further complicated by the fact that, according
to the law of continuity, A and v can change, while the intensity (in

the sense of conservation of energy) remains unchanged. With a
smaller cross-sectional area, the flow rate may increase, while with
a larger cross-sectional area it may decrease (see also Bernoulli’s
law). Therefore, since this flow formula is two unknowns, an average
flow rate (v) would be needed to calculate an average cross-sectional
area. One velocity determination approach is as follows. Given that
the flow velocity in the capillaries is approximately 1 mm/s***! and
that the main artery (aorta) is 1m/s,*>* the average velocity should be
somewhere in the middle, i.e., between cm and decimeter. This would
mean an average of approximately 5 cm/s or 0.5 dm/s.*

On the other hand, the other, much more accurate speed
determination option is the value obtained from the degree of color
change (blue-red)"! of biological creatures. This would fit more
organically into the flow conditions of the entire human blood
circulation and would provide more accurate data than before for the
interpretation of the processes. For this, we can use the velocity of
Darwinian evolution, which was previously determined from the law
of free fall (Eq.11 and Eq.12). From this rate determined by higher
vertebrates or human blue-red color change, the average blood flow
rate can then be calculated. To do this, account must be taken of the
time delay that occurs during the free fall of bodies, in this case blood,
traveling at high speed during free fall. The degree of time dilatation
resulting from general relativity is known and specifically corresponds
to the ratio of angles (a/2-w"). With this ratio, the two velocity values
(near the speed of light and the average human blood flow rate) can be
matched and converted into each other.

In medicine, the one-time revolution of the human circulation can
be determined by dye dilution,* thermo-dilution,* or radioisotope
methods.*” In healthy adults, the blood volume turnover time is on
average 25-30 seconds at rest.*** Based on this time interval (t,,)
and the reduced flow rate in relation to the angles (a/2-") (v, ..

), the size of the average circulation can be

evolution, man(blue-red) reduced by 2m/a-

determined.

The mean human circulation velocity (v) is the product of Darwinian
evolution VelOCity /VDarwinian evolution, man(blue-red)/ (2360568. 1 Ogm/s’ Eq ! 2)
and the ratio of a/2-7! (0.22156987+10), which is 5.230307 cm/s. For

a single turnaround time of 25 seconds, the tube length is as follows
(see Eq.25):

si=vt,,=52-1022.255=13 m

@7
N
For a single turnaround time of 30 s, the tube length (s,) is:
om
8§, =Vt ,=52:10"—-305s=1.56 m (28)

S

Citation: Nagy TE, Szolnoki E. The effect of gravity on the evolution of life on earth based on general relativity and the low of free fall. Aeron Aero Open Access J.

2023;7(4):150-167.DOI: 10.15406/a204j.2023.07.00186


https://doi.org/10.15406/aaoaj.2023.07.00186

The effect of gravity on the evolution of life on earth based on general relativity and the low of free fall

For an average human blood circulation of round and circular
cross-section (torus), the circumference (C) and radius (r) are as
follows:

C

__lorus
2.
Since the perimeter (C)) is equal to the length (s)), the radius (r))
of the torus is:

Ctorus = 2 ’ rtorus 7T s SO > Ly =

torus

(29)
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Since the circumference (C,) is equal to the length (s,), the radius
(r,) of the circle is:
N 1.56 m

S 156m g eng
2.7 62831853 o @D

The biological mass (M, -~ . @ ;;oms) COITEsponding to the
physical mass of the Earth (M, ) (Eq.22) when substituting the
radius of the average human circulation (r ) in the

average human blood circulation

formula of low of free fall (for a blue-red biological redshift) after

r2 torus

1. ing will be:
rlmms _ Sl _ 3 m _ 20‘690m (30) rearranging wi [§ , .
2 /A 6,283 1853 M — vDarwin.evo/.man(blue—red) ' rEarth
1 human blood circ.turnaround . (32)
long evol.dist.man(blue—red) G
Numerically:
8 -1)? 2
(2.360568-10°m-s57') -(0.207m) .

M = >=0.0139507-10"kg (33)

1 human blood circ.turnaround ~— 2564494 X 1025m . 6673848 . 10711m3 X kgfl .5

In the case of a larger radius of human circulation (r
mass also increases:

M —

average human blood circulation2:

(2.360568-10°m -5 )2 -(0.248m)’

), when the single circulation time increases to 30 s, the value of the

2 human blood circ.turnaround 256449410251’” . 6673848 _10711m3 i kgfl .5

After determining the size of the average human blood circulation
with the help of the laws of flow, the mass that falls on the time
interval of the average human blood circulation once turning around
can be determined by using Newton’s law of gravity. Here, the role of
the radius of the earth is taken over by the radius of the average human
blood circulation. And the mass of the Earth will be correlated with
the mass of the blood in one rotation, and will be reduced to its value.
In this sense, a metamorphosis of the earth’s parameters takes place
and is thereby embodied in the parameters of human blood circulation.

0.137

‘8.98755178-1016m2

5> =0.02002464 - 10° kg (34)

The reverse of this also seems to be true, that is, the parameters of
human blood circulation can be transformed into those of Earth.

{In the absence of adequate data for mollusks, it is difficult
to estimate their mean radius of circulation and the mass of blood
volume per revolution. However, let us pick out a mollusk (gastropod
Mollusca) whose tissue fluid (hemolymph) contains hemocyanin with
a redshift of 0.137, for example (Eq.10). Then, based on Einstein’s
formulas, its short evolutionary distance (h ) will be:

short evol.dist.mollusks(blue)

short evolution.dist.mollusk (blue) =

9.80665m -5~

From this distance data, based on the law of free fall, the evolutionary rate (v

8.987551-10"m’ -5~

vDarwin.evolAmollusk(hlue) = \/O 137 : 980665m . S—Z

~1.109637-10° 2
R)

vDarwinian evolution,mollusk (blue)

By reducing this speed in proportion to the angles (2-m/a), we get
the following value for the average circulation speed of mollusks:
1.109637-10°m/s- 0.22156987-10° = 0.024586 m/s = 2.4586 cm/s. }

Mass calculated from the average radius of human
circulation solely according to Newton’s law of
universal gravitation

Using Newton’s law of gravitation alone to determine mass gives
a much larger value than using the combined equation (GR and
Newton) for the same (see Equation 32):

m- M Earth

SO _ G M Earth
s - g Earth — 2
Earth

m- gEarth = G ' (38)

rEarth
Rearranging the equation to mass (M, ), and then using the radius
of the average blood circulation (T erage blood cireultion) instead of the radius

of the Earth, the intermediate value of M is as follows:

Earth

-2
)
=0.125557-10" m (35)
Darwinian evolution, mollusks(bluc)) Of thlS mOHuSk iSZ
980665ms’2 (36)
€0
2
- r . .
MEmth o omediane — g Earth average blood circulation , SO, (39)
G
9.80665m -5 -(2.07-10"m 9
=6.2962948-10"kg (40)

M o = =
Earth intermediate 6673848 . 10—11m3 .kgfl 'S72

This obtained mass (6.2963-10°%kg) will be 1.3987 kg (=1.4 kg)
multiplied by the ratio of the angles (2,2157-10°'). For a larger radius
of 0.248 m, M = 9-10°kg. From this mass, multiplied by the value of
the widening of the time interval causing the flow rate to slow down,
i.e., the ratio of a/2-m!, the actual mass will be 2 kg. In essence, this
can also be understood as a relativistic mass decrease. Viewed from
the opposite direction, this may correspond to a relativistic mass
increase resulting from the combination of Einstein’s and Newton’s
formulas.
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Further, by substituting the larger blood volume (mass) value determined in a single circulation of the human bloodstream, the square of the

circulation radius (r ?) can be determined:

average human blood circulation
Furthermore, the square of the circulation radius (r

2 _

rl average human blood circulation long evol.distan ce.man(blue—red) ’

average human blood circulation

G-M

2) can be determined by

human blood circulation tumarou;d ( 4 1)

vDarwinian evolution,man(blue—red)

Substituting the larger blood volume (mass) determined on the basis of its single circulation in the human blood circulation into the

combined Einstein and Newton formula.

The radius of the average human circulation (r

) after square root subtraction:

average human blood circulationl

Vi average human blood circulation ~

Darwin.evol.man(blue—red)

Numerically:

’ \/ H long evol.dist.man(blue—red) ’ G : M human blood circ.turnaround

1
. P —
1 uman blood cire. = 5 300 @ 108 s

Taking into account a single circulating time of 30 seconds, the radius of the average circulation (r

3
\/2‘564494~1025m-6‘673848-10’” ](’”72-0‘01395-1021@ =
g-s

.
2.360568-10°
N

Ty a.human blood cire. =

3
~\/2.564494»1025m -6.673848-107" #»0.02002464 10°kg =
g:s

(42)
mZ
-0.488625472 7 = 0.2069948 m (43)
2.360568-10° s
N
average human blood circulalionZ) Wlll be larger:
2
! -0.585425125 = 0.248001 m (44)
S

2.360568-10°
N

In summary, it can be concluded that by replacing the size of the blood circulation determined by cardiologic examination methods or the

blood volume of a single circulation in the law of free fall combined
with general relativity, one or the other value can be obtained. This
also seems to prove the usefulness of physical formulas for human
blood circulation. With this extension, the law can be generalized
and the application of complex physical laws in biological organisms
seems to be proven. It also supports the basic concept that gravity
accumulates in living creatures. Based on these, it seems that gravity
is one of the driving factors in the development of living organisms
during the long process of Darwinian evolution.

Where h . oo and T . are considered
pas_l. presenl in Darwinian evolution . average hum::m c|rculal|qn R

to be perpendicular to each other, like Newtonian orbits. That is, each

point of h passing through the center of the plane of the toroidal average

human circulation can be such a relationship between the center of

mass and the blood circulating around it. However, since the average

human circulation includes all directions of space, perpendicularity
is not exclusive. One thing is certain, however, that h from the past
to the present always points in the direction of a more curved space-
time, i.e., more advanced structure. This is ensured by the increasing
gravitational effect through the series of mutations.

So far, we have only dealt with the interpretation of h in the
expression below the root, but there is also H, for which we have not
made any findings. We have not explained how the law of free fall can
work in the case of H. This can be done by correcting H for h. In this
case, we have to multiply H by the ratio of the angles (o/2-w") which
means a very significant distance reduction. This so-called distance
contraction can be explained by time dilation derived from general
relativity.

(24
vDarwinevol.man(blue—red) = Hlong evol.dist.man(blue—red) ’ 2 T ’ gEarth (45)
Numerically:
2 2
v _ V_VO. c .2'7Z"C .REarth. Z.G.MEurth g _ V_VO.CZ _07874C= 23622'1082 (46)
Darwin.evol .man(blue—red) ~— Earth — -V .
VO gEarth 2. G ' MEarlh 2: T-c 2 REarth ! VO s

(The result is the same as in Eq.12.) In this case, for the short evolutionary distance, i.e., h, the formula works and can be used to determine

the mass and size of the human bloodstream, including radius.

The decrease in the speed of light propagation near of a black hole is analogous and may correspond to the average flow rate in the human

bloodstream:

a 2-G-M

vcinblackhole :C'2-7r :C'2'7Z"CZ'R

In this way, the speed of light (c) at this time dilation is as follows:

6.673848-10""'m’ kg™ -5 -5.97219-10* kg

\%

(47

=¢-0.22157-10”

=C-
corplacklole " 3.141592653-8.98755178-10" m* -5 -6.371005-10°m

(48)

This velocity corresponds to a speed of light of 6.6425 cm/s (2.99792458:10%m/s-0.22157-10°=0.66425-10"'m/s) and an average human

circulation rate due to time dilation.
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The time dilation and distance contraction behind the
curved space-time structure

Our basic assumption that from the time of the formation of life,
during the Darwinian evolutionary process on the surface of the
Earth,” the biological individual also adapts to the value of g. In this
way, like adaptation to the environment, the value of surface gravity
can multiply over billions of years. These effects accumulated by g
can be stored in the genetic information system. In this way, stepping
up, they would be fixed in deoxyribonucleic acid (DNA) at higher
and higher values. One of the gravitational effects thus coded would
be the curvature of space, which would correspond to the heart
and circulatory system of biological creatures. These effects would
therefore be hereditary, appearing in the offspring as an increasingly
advanced anatomical structure. Extending the validity of Newton’s
law of gravity to the biology would make it possible to determine the
parameters of human blood circulation. Without violating the basics
of the law, the validity of data well known from the life sciences could
be verified by applying it.

.Jinear time scale

Huniverse

Earthnigh redshifted
in the Milky Way)

R 1short evolv.dist

time dilated,

universe

Earth

(in orbit)

dist

Figures 6&7. The representations show the parts of the universe
where there are time-dilation and distance-contraction regions, and
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where there is a linear time scale. The part within h displays the former,
and the range between h and H displays the latter. The colored circles
or lines (spheres in 3 dimensions) show the evolutionary distance and
time of the biological individual. Because they are located in the h
range, they are also subject to space-time deflection and the associated
change in time and distance.

The ratio of the angle of deflection of light passing
through the Earth’s surface to the total angle as a
universal constant

The deviation angle (o) of a light beam, which passes near a

celestial body’s surface, in this case the Earth, according to Einstein’s
formula’® is:

2-G-M
="
c R
The ratio of the alpha angle to the total angle can be considered as
a universal constant that can be reciprocal to each other and can thus

(49)

be called f , or f, .considering the first case:
fo_@ _ 1 2GM_GM 0
“2x 2.r AR mc*R
Numerically:
-1 3 -1 24
fo 6.673848-107 m" kg 16s 75.?27219 107 kg : _omisesT0° (5D
3.14159265-8.98755178-10"m" -5~ -6.371005-10°m
Inversely:
1 27:¢"*R 7> R
:2.7[.—: =
Sarta o« 2.GM GM (52)
Numerically:
3.141592653-8.98755178-10"m" -5 6.371005-10°
fun™ — A0 (s3)

6.673848-10"m’ kg™ 57 -5.97219-10%kg

The minuscule dimensionless value of f, may be followed by
time dilation and distance contraction. On the other hand, behind an
enormous value of f, , representing almost 10 orders of magnitude,

there may be time contraction or distance dilatation, depending on the
concept in which it is used.

The factor (f , ) resulting from the ratio of the angles (o/27) results
in distance contraction through time dilation:

Hlong evol.dist.man fa/27r = hshort evol.dist.man \f27r/a ) fa/27r

- 2 el .G- 54
_ v VO . ¢ . 2 7-c REarth . 2 G MEarth _ (54
- 2 — "short evol.dist.man

VO gEarth 2- G ’ MEarth 2 zT-C - REarth
The factor (f,, ) resulting from the inverse ratio of the angles (2n/a) results in distance dilation through time contraction:

2 2
5 2 v-vy, ¢ 2-w-c"-R
'short evol.dist.man _]p27r/a = short evol dist.man - ’ ’ — % long evol.dist.man (55)

a vV,

g Earth

2-G-M

Determining the cross-sectional area of the average human circulation based on a value derived from the

Darwinian rate of evolution

When determining the cross-sectional area of an average human circulation with a circular shape and a circular cross-section (A ), the

following data (V, t and v) shall be taken into account.

Based on Equation 24, taking the single circulation time (t
as follows:

2m(25)

) as 25 s, the circular cross-sectional area (A ) of the average circulation is
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v, v,
. . 2m(25s) _ 27(25s)
Since: - Al ) vDarnim'an evol.man(blue—red) > S0 Al -
t27r(25s) t27z(25s) ’ vDarninian evol.man(blue—red)
1.4kg
m e (56)
- 1-10° 55
= = =0. 107 m” =10. cm
P i 0.0107692-10" m* =10.7692cm’
t27r(253) ' VDarninian evol.man(blue—red) 25 s-5.2. 1072 ﬂ
S
Where Viores) is the volume of single circulation of blood stream and v, .o o " is the rate of Darwinian process.
Taking the single turnaround time of the circulation (t,, ;) to be 30 s, the area of the circular cross-section (A,) is:
V. 2:107m’
4, = 2230 = =0.01282-10"'m* =12.82cm’ (57)
t27r(30s) ’ VDarwin.evol.man(blue—red) 30s-5.2- 1072 ﬂ
A
The radius of a circular tube (torus) (r) with a circular cross-sectional area (A) can be expressed from the relation A = r*m:
|4 A
A=r*-7, so: r=|— , and: d=2-r=2-|— (58)
T Vi
From this, the radius (r) of the circular cross-sectional surface of the torus is expressed numerically as follows:
10.7693cm’
1 =4\|————=1.8515cm, and: d =3.703cm (59)
3.141592
And the radius (r,) of the larger cross-section is:
12.82cm’
r = =2.02cm, and : d =4.04cm (60)

3.141592

For a blood flow rate derived from the Darwinian velocity of evolution (v

), the radius (r) of the average human

Darwinian evolution, man(blue-red)

circulation cross-section can be determined between 1.85 cm and 2 cm at rest (the diameter is between 3.7 cm and 4 cm).

The force of gravity affecting the average human blood
circulation
If the mass (m, ), or in this case the volume of human blood (V) for

a single revolution time (t,) is accelerated by the force of gravity (g),
the acceleration force (F)):

F=m-a=m-g=V-p-g,s0:
F =14 kg-9.80665 m-s~ =13.7293 N

Where mass (m,) is the product of volume (V) and density (p) of
the human blood (m=V-p; p=1.060g/cm?). However, for the sake of
simplicity, the density of blood is taken to be equal to that of water.

(61)

Moreover, for the larger volume (mass; m,), the accelerating force
(Fz):
F,=2 kg-9.80665 m-s?=19.6133 N

The gravitational attractive force, which according to our idea
above accelerates the blood in biological evolution and which also
maintains the average human blood circulation, can vary between
13.7 N and 19.6 N under physiological conditions at rest. In this setup,
the driving force in the model corresponds to the pressure force of the
heart.

(62)

When determining the weight of a vertical column of blood (left
and centre of Figure 8), the relationship between the mass of the blood
and the gravity acting on it becomes evident. The compressive force
(F) acting on the base of the column and the resulting pressure (P) are
the same as the blood pressure prevailing in human blood circulation.
Less obviously, but the same applies to a torus-shaped circulation (right

side of Figure 8). Counting from any point of the circle (white dashed
line), the length (s) of a single revolution is the same in all cases.
The driving force (F) required to move this section (s) corresponds
to the work (W) done by the heart against gravity (g) (W=m-g-s). If
we place the torus symbolizing circulation in any plane in space, due
to the pressure (P) spreading equally in all directions, it will behave
similarly to the vertical column of blood. The compressive force will
be the same regardless of whether the circulation is fractionated or not.
The amount of blood ejected during a single contraction of the heart
is 70 mL. In the model, the same corresponds to the blood volume of
a 5 cm section. In this way, the continuously flowing blood within the
entire circle is composed of fractionated elements.

standing average dynamic vertical circular average

blood vessel av.blood vessel blood vessel
T0mL- systole
anrk
T0mL
5 e s
A
Wheeight

F=m<g Y
arth’s surface

Figure 8 highlights the relationship between the Earth’s
gravitational (g) attractive force (F|) acting on the mass (m) of a given
column of blood and the driving force (Fo) required to turn the same
volume of average human blood circulation (V~m) around once. For
further relationships (pressure /P/, work /W/, etc.), see the following
chapters.
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The pressure conditions established by the gravitational
force in the average human blood circulation

The pressure (P) exerted by the acceleration force (F) per unit area
(A), i.e., in this case the transverse cross-section of the average human
circulation is as follows:

P:ﬂ— 13.7293N =12748.55 N/ m?

"4 0.00107693m’

In the case of the larger accelerating force (F,) and the larger pipe
cross-sectional area (A,), the accelerating force (F,) is as follows:

F. 19.6133N N
P="2=— """ __1598.986—
A4, 0.001282m m
Since: 1 N/m? = 7.5-10° mmHg (torr), in the case of the smaller
accelerating force (F)), the value of the pressure (P)) in the average
human circulation is:

P

1(mmHg)

(63)

(64)

= 12748.55%-7.5-10‘3 =95.614 mmHg (65)

m
Moreover, in the case of a greater acceleration force (F,), the value
of the pressure (P,) in the circulation will increase:

P, =15300 N 7.5-107° =114.75 mmHg  (66)

2(mmHg) m2 :

The pressure (P) in the average human blood circulation can take
values between 96 and 115 mmHg. Depending on the individual
parameters (F, A), calculated with a simple mathematical average,
in the previous case it corresponds to 115 mmHg systolic and 75
mmHg diastolic values (or in another version 120/70 mmHg blood
pressure). The latter average blood pressure corresponds to a blood
pressure value of 140/90 mmHg. These values are the same as the
data determined by the invasive internal cardiac catheter method or
by indirect external blood pressure measurement.*

_m-g-s _F-s :K_

13.7293kg 2 -1.3m
S
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Gravitational work done during a single revolution of
human blood circulation

The driving force behind the torus-shaped average human blood
circulation is the pumping function of the heart. Metaphorically, it is
the equivalent of the attractive force of gravity in the human body. The
work required to maintain blood flow (W) is the product of force (F )
and flow length (s)):

W,=F-s =137293N-1.3m =17.848 Nm=17.848 J (67)

In the other case, when the greater accelerating force prevails (F,),
the amount of work (W,) increases:

W,=F,-s,=19.6133N-1.56m =30.6Nm =30.6]  (68)

The work of the heart muscle that maintains the average human
blood circulation, which corresponds to the work of the gravitational
force, can vary between 17.8 J and 30.6 J in a resting state under
physiological conditions (Figure 8).

The output of the heart for a single cycle time of the
average human blood circulation

The performance of the heart can be determined in two ways in
relation to the time of one revolution (25-30s).%4 One method is to
estimate it from the two extreme values of the maximum and minimum
circulation flow rates (in the aorta and capillaries).* The other, as
detailed above, is reduced from the speed of Darwinian evolution in
proportion to the angles (Eq.46). However, since both flow rates are
roughly the same (Scm and 5.2cm), the conclusions drawn from them
and the result that can also be displayed visually are similar.

In this way, the performance (P of the work (W) of the
driving force (F)) required maintaining the flow rate of the average
human blOO(‘iSFream (VD:ilrwinian evolution, man(blue-red)reduced) d.erived from the
rate of Darwinian evolution ( ) is as follows:

‘VDarwinian evolution, man(blue-red)

_17.848Nm J (69)

=0.7139—=0.714W

Pl(watt) -

t L L 25s
(Since 1 J =1 kgel m?1 s and 1 Joule per second [J/s] =1 Watt
[W])

In the other case, when the greater work is performed (W,) (even
in the case of greater single flow time; t,), the performance (P
also increases:

Z(Watt))

W, 3067 ol 1oow

t 30 s s
The performance of the heart (P

2(watt) — (70)

) can also be determined

watt

K B an(zs) “Soz2s) F

W watt) —
L by r2s)

25s S

directly from the value derived from the speed of the Darwinian
cvolutionary process (Vi o otuion, maniuerey)- 1118 €an be calculated
from the product of the heart’s work (W) and the average human
blood circulation speed (Vi evolution, manbiue-redyeduced)- S11CE the work
involved in performance (P, ) can be broken down into the product
of force and distance (s), the quotient of distance (s,) and time (tyrs)
will be equal to velocity. Therefore, the value calculated from the
velocity of the blood between the aorta and capillary (v, ) should
beequal to oo ion. mantlueredpeducee a0 then the power determined
in this way is the following:

b Vsbut,be equal v =v, .. s0:

(71)

Fyr05) *Vounin = Maros) L Voumn = 1.4 kg-9.80665--0.0522=0.714 W
S

S

(Since 1 kg'm/s?=1N, | kgm¥s*=1 N'm/s, IN'm=1J, 1 Nm/s=11J/s, 1J/s=1W.)

The power of the heart (PZ(wall)
previous one, i.e., almost 1 watt.

Cardiac output (P,
average human circulatory velocity (v,

Darwinian evolution man(blue-red)

) for 30 s of average human blood circulation (t

) and a mass of 2 kg (m, . ) is slightly higher than the

27(30) 21(30)

) for a single cardiac contraction, that is, blood volume per systole (i.e., stroke volume /sv/ = 70 mL) individually, for
), aortic blood flow speed (v

wora)> and capillary blood flow rate (Vcapillary) is:
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m,-g-s m m J )
})l(watt) = t—l = msv ’ g : vDarninian evol.man(blue—red) = 007kg : 98S_2 ' 0052? = 00357? abut .
1
Py = w —m,-g-v,, =0070ks -9.806651.5™ =1.0207 =1.03 W ,and : (72)
| s s s
mSV : g : S m m
By =5 = -8 Vo, = 0.070kg -9.80665-5--0.001 7> = 0.000686 ¥
1

These are therefore speed-dependent values and indicate how
much the heart’s performance is for a single contraction in each
section of the vascular path.

The so-called average human blood circulation model derived
from the above-mentioned physiological hemodynamic parameters
according to the physical laws of flow can be presented as follows
(Figure 9).

r=1.85-2cm (d=3.7-4cm)

VDarwinian=

5.2 cm/s

Pwatt=0.7-1

W=17-30J
A=10.7-12.8cm?

V=1.4-2dm?
PmmHg=96-1 15mmHg

t2n=25-30s

C2n=1.3-1.56m

Figure 9. The representation shows a torus-shaped image of the
average human blood circulation. The individual parameters, i.e.,
volume (V), radius (r), cross-sectional area (A), force (F), work (W),
pressure (PmmHg) and performance (P ) were derived from the speed
of the Darwinian evolutionary process (v .. evolmany 1T addition, we
created them from time (t, . ,,) and distance data (C=1.3m-1.56m)
with the help of circulation test procedures (dye dilution, etc.). Using
the estimated average human blood circulation speed (v, . =5Scm/s),
we can reach a similar conclusion. The hemodynamic parameters
determined by the two methods essentially overlap (5.2cm/s and
Scm/s), supporting each other’s results.

The above data refer to the average human blood circulation as

a whole. The durations of the pulmonary and systemic circulation

(t,, =4s and t .=25s) can be precisely determined with
2m,pulmonary . 2m,systemic )

different circulation testing procedures. These can be done with dye

or heat dilution methods, as well as with radioisotope measurements,

which lead to similar results.

Based on the two circulating blood volumes (V,, ystemic and
ol ), as well as knowing the speed of the Darwinian evolutionary
m,pulmonary- A N
PIOCESS (Vi ivian evolution. man(biue.reay)> & SMall and a large blood circulation
can be distinguished, which ensures continuous one-way blood flow.
With these data, the originally single circular blood flow (torus) can
be divided into two separate parts (doubled torus), which represent

human blood circulation in detail >’

Separation of toroidal average human blood circulation
into average systemic and pulmonary circulation

The circulation size (s,C) resulting from the single circulation
time of the human blood circulation (thypulmomy) and the average
speed (Vavmgcvms) we arbitrarily determined includes the pulmonary
circulation. Similarly, the circulation derived from the value of the

Darwinian evolutionary rate also includes the pulmonary circulation.
If in both cases the length of the pulmonary circulation (spulmmary) and
the value of the volume of the blood in it are subtracted from the
length (and volume) of the average human blood circulation, which
is embodied in the form of the torus, the toroidal blood flow can be
divided into two parts. With this method, a separate pulmonary and
systemic circulation can be created (C -C =C and

average pulmonary systemic

, - =V, ). In this way, the sophisticated system
m,average Zn,pulmonary 27[',Syslu1:|l<, ) ] 7
of human blood circulation is realized, which represents the highest

degree of Darwinian evolution.

If a section is cut out of the torus-shaped average human blood
circulation and reduced in proportion to the pulmonary circulation
time, the intensity of the blood flow does not change with the same
flow cross-sectional area (I=A-v). Thus, the value of the s/t ratio, i.e.,
the flow rate, remains unchanged even with a smaller size, i.e., the
blood flow rate does not change in the pulmonary circulation either.

The cross-sectional area and flow velocity of the pulmonary
circulation should also be taken as equal to the toroidal average
human circulation (v = 5.2 cm/s and A = 10.77-12.8 cm?, see also
(Figures 9&10). This is mandatory in order for the law of continuity
to function, i.e., for equal volumes of blood to flow through a certain
flow section during equal time intervals. If this law were not operated,
disturbances would occur in the respiratory-circulatory system and
various diseases and related symptoms would develop.

In this way, by separating the toroidal blood flow into two
parts, a pulmonary and a systemic circulation, the highest degree
of Darwinian evolution is realized, which culminates in the human
circulatory system.

Given the pulmonary circulation time (t putmonary—3-98 = 4.47s and
4.67s),°>> which means the time of blood flow from the right ventricle
or the pulmonary artery to the left atrium (C , ), the average
pulmonary circulation its radius (r), length (s) and cross-sectional area
(A) can also be calculated.

Fpulmonary circ.=

3.2cm

syst=80-100mmHg
Veyst=1.23dm3

I'systemic

2msystemic™

25-30s

csystemic circ.=

1.1-1.35m

Figure 10. Representation of the average human blood circulation
in the form of a “double torus”, which approximately shows a ratio
of minimum 1 to 5.5, or maximum 1 to 7.5. The figure shows the
distribution of the blood volume per cycle (V =0.225 dm? and

pulmonary

\Y = 1.23 dm?) in proportion to the circulation times (t =

systemic 2m,pulmonary
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4 s and b stemic — 25-30 s). This blood flow model, which can also be
called the “folded figure of eight”, shows unique parameters /radius
(1), circumference (C), volume (V), cross-sectional area (A), force (F),
work (W), pressure (PmmHg), power (P, )/ for both blood circuits, i.e.,
the pulmonary and systemic blood circuits. These are consistent with
data from medical circulation testing procedures and heart ultrasound

examinations.

The most important parameters of the pulmonary
circulation

Similar to the above, the two obligatory flow laws apply to
pulmonary circulation the path of circulating blood:

A-s s

. . _ 4. pulmonary .

Slll ce. ¢ - A V,80, ¢ - Dam/[mevol.man(blue—red)’and :
2 27 (pulmonary)
Spulmanary = vDarwin.evoI.man(blue—red) ’ t2ﬂ(pu1monary) ’ but : (73)
-C .C =523 45=2092

Spulm = ™ pulm.circumf . S0 pulm.circumf. 5. T §=2V.52cm
From the length of the circumference (C ), the radius

pulmonary circumference:

of the average pulmonary circulation (r ) is as follows:

pulmonary circulation

_ . _ " pulmonary circumf. _
C=2-rx , 80 rpulmonary circulation =3.33cm.
2
The magnitude of the average systemic circulation can be
determined by subtracting the length of the average pulmonary
circulation from the average toroidal circulation:

(74)

N N =

average human pulmonary circulation

=1.3m-0.2092m =1.09 m

average human circulationl

(75)

S average human systemic circulationl

The length of the averege systemic circulation (Eq.75) in the
Figure 8 circulation model based on the length of the larger averege
toroidal circulation will be as follows:

N s =

average human pulmonary circulation

=1.56m-0.2092m =1.3508m

average human circulation2 -
(76)

D average human systemic circulation2
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The volume (V_, =~ m_ ) of blood (in the figure-8
. . . pulmonary pulmonary . ”
circulation) passing through the smaller cross-sectional area in the

average pulmonary circulation expressed in kilograms is as follows:

pulmonary = Asystemic/ pulmonary ’ spulmonary circulation —

=0.001077m” -0.2092m = 0.0002253 m’ ~ 0.2253 kg

Since this mass is moved by gravity along the circumference, the
force (F):

F=m-a=m-g, so: F,=0.2253kg-9.80665m-s™ =2.20952N

(77

(78)

The pressure (P imonary) in the pipe is based on the force acting on
the surface (A)) as follows:

F . 220952 N N
iy == ) ~=2051.6845—~  (79)
1systemic/ pulmonary 000 1 076937}1 m
(A 1 syslcmic: lpu]monary)

Since 1 N/m? = 7.5-10° mmHg, the pressure in the pulmonary
circulation, expressed in millimeters of mercury:

P =2051.7-7.5-10" mmHg =15.38mmHg (80

(mmHg) pulmonary

However, with a larger cross-sectional area (A,) (Eq.57), the
pressure in the pulmonary circulation decreases:

R _ 22902 N
(mmHg) pulmonary Az 0.00 1 282m2
Converted to mmHg:

P, =1723.5-7.5-10" mmHg =12.92 mmHg

P, =1723.5ﬁ2 @1)
m

(mmHg ) pulmonary (82)

According to them, the pulmonary pressure can vary between 12.9
mmHg and 15.3 mmHg under physiological conditions at rest, in
accordance with our current knowledge.™

Essential parameters of the systemic circulation

In contrast, the volume/mass (V, or V,) values of the systemic
circulation are numerically:

I/lsystemic cire. — Lsystemic/ pulmonary ) Slsystemic cire. — 00010777’)’12 ) 1 0908m = 0001 1748}”13 ~ 1 : 1748 kg H but :
(83)
I/ZS)’Slemic cire. — Lsystemic/ pulmonary ) S2systemic cire. — 000107771’12 : l 3508m = 00014548 1}’]’13 ~ 14548kg
The forces (F, ,) acting on the systemic circulation are as follows:
1systemic circ. = mlsystemic cire. g, SO : Esyst.c. = l 1748kg ’ 980665 ﬂzzl 152 N? bl/lf :
S
(84)

2systemic circ.

In the systemic circulation, the pressures (P
are the following:

o . an
systemic circulation]

Fguen 1152085 N

systemic circulationl — Al - 000107693m2
syst.circ2 142667 N

systemic circulation2 ~— Al - 0001076937}12

systemic circulation2

Mhosome e, @> 507 F, . =1.4548kg -9.80665 3 = 14.26N

2
S

) created as a result of the forces driving smaller and larger masses

= 10697.8656%,and
m

(85)
N

=13247.57822—

m
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Since IN/m?=0.007501 mmHg, the pressure (P ot systemic cireuttiont) is expressed in millimeters of mercury:

=10697.86-7.5-10"° mmHg = 80.234 mmHg,and
=13247.57-7.5-10° mmHg = 99.356 mmHg

systemic circulationl

(86)

systemic circulation2

These systemic average human blood pressure values, based on  (Calculated with the A, value, the average pressure values are 83 and
the two blood volumes (masses), are between 80 mm Hg and 100 90 millimeters of mercury.)
mm Hg. This also means that they can take any value between the
two values under physiological conditions at rest. This corresponds The relationship between pressure, cross-sectional
approximately to blood pressure values of 100/60 mm Hg and 120/80 ~ area and flow intensity in the pulmonary circulation

mm Hg. Blood pressure Vglues above :and below these are essentially Based on the formula P=F/A, and hence A=F/P (Eq.78 and Eq.81),
limit values. Values that differ from this, measured at rest, are already . .. ;
the surface of the flow cross-sectional area (similar to the systemic

pathological in nature; in these cases, we can talk about diseases . .. . L
. . ; . 5,  blood circulation) in the pulmonary circulation is as follows:
of various origins, high blood pressure or hypotensive states.

4=t =8 2B 00012820 =12.82m’ -
Pz(mmHg) Pz(mmHg) 1723.5 —

m
Starting from the law of intensity and applying the A-s/t ratio, the result of the cardiac output for the single revolution time of the pulmonary
circulation (4s) and for the single contraction of the right heart (=1s) is as follows:

4 2092 ’ ’
[= e = 0.001282m 0:2092m _ 0000670486 ™ = 67.048™ (88)
t 4s s S
pulmonary
Starting from the law of continuity and applying the product [=A-v, the result is the same as the previous one, i.e., the stroke volume:
3
L
[=CO=4,,. . -v=0001282m"-0.052 2 = 0,0000670486 " = 67.05 "= ~ 67.05 < (89)
S S S S

(Using the product, I=A-v, the stroke volume is also similar in the case of the systemic circulation, since the area and the speed are the same.
Breaking down the speed into the quotient of the distance per time, the ratio is also the same: s/t=1.3m /25s=0.052m/s.)

Another condition for maintaining flow velocity (v=5.23 cm/s) and cross-sectional area constancy (A=12.82cm?) is that the pressure in the

pulmonary circulation (P, ) is lower than in the systemic circulation:
(mmHg)pulmonary-

P _ Wpulmonary _ Fpulmonary ' Spulmonary _ mpulmonary ' g : Spulmonaly _ mpulmonary ’ g ' Spulmonary
(mmHg) pulmonary — - A - V - (90)
pulmonary 2" Spulmonary pulmonary pulmonary
pbloud(water)
Numerically:
m 5 kg Nm N
BmmHg)pulmonmy =g-5-p= 980665—2 -0.2092m -10 — = 2051 55—3 =2051 55—2 ©1)
S m m m
This is expressed in millimeters of mercury with the following conversion:
-3 .
vstemic cireutation = 2091.55-7.5-10" mmHg =15.386 mmHg (92)

The difference between the two blood flow circles can be illustrated by comparing them. The ratio of the two shows the relationship between
the individual parameters according to the following equation in close connection with the statements of Bernoulli’s law. According to this, the
works (W) done by the contraction of both chambers of the heart is proportional to the product of the pressures (P) established in the two blood
circuits and the systemic and pulmonary circulation volumes (V).

Vl/systemic F;ystemic ' S,\‘ystemic msyslemic : g : Ssystemic
ID(mmHg)systemic — systemic — AZ . Ssystemic — Vvsystemic
EmmHg)pulmonary Wpulmonary Fpulmonary : Spulmonary mpulmonary : g . Spulmonary
Vpulmonary A2 ' Spulmonary Vpulmonary (93)

msystemic : g : Ssystemic

msystemic _ ‘Ssyslemic _ 13m _ 6 21

mpulmonary "8 Spulmanary Spulmonary 02092m

m pulmonary
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Moreover, the ratio of the pressures of the systemic and pulmonary
circulation (P(mmHg)systemic and P<mmHg)pu]monary), as well as (by eliminating
the flow cross-section; A or A)) the ratio of the forces (Fsystemic and

) maintaining the circulation can also be determined in this

pulmonary
model.
F‘xyxtemic
P(mmHg)sy:Iem[r _ Az _ F;y:lem[c _ 1373 N _62 (94)
(mmHg) pulmonary Fpu"ﬂﬂnm’ F pulmonary 221N
AZ
But:
m.vyslym[c ’ g
P(mmHg)xysIemic _ Az _ msy:temic _ 145kg _
- - 95)

M mpulmanary 022kg
AZ

})(mmHg) pulmonary

The result of the change in the flow conditions in the model is the
pressure difference between the two blood circuits, the ratio of which
is the same as above. This explains the well-known physiological fact
that the pulmonary circulation is a low-pressure system compared
to the systemic circulation. This pressure ratio contains Bernoulli’s
law in hidden form. This states that, in addition to the flow intensity
being unchanged, the differences in the flow cross-sections cause a
change in the flow velocities, with parallel changes in the pressure
conditions. In the model, however, the flow velocity (v) and cross-
section of the flow (A) are both constant, but the dimensions and
pressure change. The law of conservation of energy is also realized
in this case through their reduction. In the case of a lack of this size
and pressure compensation, disturbances appear in the normal human
blood circulation, the physiological mechanisms become pathological
and this leads to the development of various cardiovascular diseases.

The pressure established by the work of the heart in the small and
large blood circulation can be broken down into its components in the
following steps. Since the flow cross-sections and flow velocities are
equal in both blood circuits, they drop out together with g. In this way,
the formula is simplified and reduced to their blood volumes (masses),
their dimensions, and their flow time.

systemic systemic S.syslemic

EmmHg)systemic _ systemic Asystemic ) vsystemic ’ tsyslemic
P I W ulmonary ulmonary § ulmonary
(mmHg)p v P ) )4 1y " p )
V. Ao Vot
P i )4 i P Vb Y
msystemic ’ g ) systemic systemic ’ Ssystemic (96)
systemic .VS' ol steni i
) systemic ° systemic systemic
mpulmonary ‘8-S pulmonary mpulmonwjv ’ spulmanaty
A v Y A £
P i P i P i P

msystemic 'ssystemic . tpulmanary — 145kg 1.3m-4s _
t 0.22kg-0.21m-25s

systemic

m ‘pulmonary °§ pulmonary

Moreover, based on the relationship v=s/t, knowing the flow
distance and flow time, these can be converted into flow speed. In
this way, the ratio of the pressure of the systemic and pulmonary
circulation (P__ . and P ) is proportional to the volume

. . systemic ) pulmonary
occupied in their circulation (mSyslcmic and mpmmmmy), the speed of the
systemic circulation (v_ ), and the reciprocal of the speed of the
i . sytemic
pulmonary circulation (l/Vpulmmry).

Numerically:

vDarwin.evol .man(blue—red)

S

=0.7874-2.99792458-10° £ .1.4142 = 2.360568-10° - -1.4142
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})( mmHg)systemic m.vyxlemic tpulmonary _
P - systemic -
(mmHg) pulmonary m ‘pulmonary pulmonary

©97)
_L4338kg o 0sa™ B 64571.0.052-19.12 = 6.4
0.2253kg s 02092m

Considering the velocities (Vsyslemic’ vpulmonmy) since they are the
same in the two blood circuits, they are eliminated and only the mass

ratio(m___./m ) remains.
systemic pulmonary-
(mmHg )systemic systemic 1
P - *Vsystemic ©
(mmHg ) pulmonary pulmonary pulmonary (98)
— msystemic vsystemic — 1 4548kg — 6457 1
mpulmnnary vpulmonaiy O : 225 3kg

Alternative definitions of the velocity of Darwinian
evolution and the rate of average human circulation
using the laws of classical and modern physics

Another option, different from the above, to determine the speed
of the evolutionary process, is to insert the special case of Newton’s
law of general mass attraction, i.e., the formula of free fall, into the
law of general relativity.

The following relation expresses the velocity (v) of freely falling
bodies, including biological individuals (see also Eq.11):

2
\%

V'=2-g-h, and: g-h=—
2
In the Einstein relation determining the redshift (Eq.1), the value
of the gravitational potential difference (A®) is the following, broken
down (Eq.2) into the product of g and h:

99)

AD
v=v,| 1+— (100)
C
and:
8kar h
V= VO 1+ Earth(mean) - past, present (101)
C

According to the law of free fall, v squared is equal to the product
of g and h multiplied by 2. In this way, the square of the velocity of the
free-falling body can be substituted into the value of the product g-h
in the numerator of the Einstein formula. Then the formula changes
as follows:

2
vDarwinAevolAman (blue—red)
Y7V _ 2 and :
> .

v, c (102)

1 4l %4
0 2 _ 2
’ 2 c = VDarwin.evol.man(blue—red)
VO

Accordingly, if the degree of redshift (blue-red) is (v-v )/v = 0.62
(Eq.8 and Eq.9) and taking the roots from both sides of the equation:

2 _ 2 .
062 -2 ¢ = vDarwin.evnl.man(blue—red) and :

v 0'62 ’ 2 C= vDarwinAevolAman(blue—red)

(103)

(104)
S
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This value exceeds the speed of light. Multiplied by the ratio of the
angles (a/2-m!'=2.2157-10"1), the speed of blood circulation would be
equal to 5.2303 cm/s-1.4142, i.e., 7.3967 cm/s.

[04
V1-2-c- 2 = VDarwin.evol man(black)> SO * V Dawin.evol man(black)reduced by al2z =

(105)
1-1.4142-3-10°24.0.22157-10° = 6.6425-102 .1 4142
S N

This is the same as the result obtained by the above method for
the average human blood circulation (6.6425 cm/s; see Chapter
3 and Eq.15). At complete blackout, when there is respiratory and
circulatory insufficiency, the frequency shift will be (v-v )/v =0.92
and 1, respectively. Then the blood flow speed in the human body
would exceed the maximum value, i.e., 6.6425 cm/s - 1.4142=9.3938
cmy/s.

If we apply these two laws, the factor 2 must disappear from
the classical formula (v>=2-g-h) due to the change in the curvature
of space-time, otherwise the value obtained in this way exceeds the
speed of light by a value of 1.41 (Eq.105).

However, instead of the redshift of 0.62, we take the shift of the
two inner values of the red and blue reflection bands [(v-v )/v =(630-
420)/420=0.5] and calculate with a redshift of 0.5, then the product
of the two terms under the square root (0.5 multiplied by 2) will be
1. In that case, it is not necessary to eliminate the factor 2 from the
formula either, the end result will be the speed of light. Taking this
into account, the speed of the Darwinian evolutionary process does
not exceed the speed of light:

2
vDarwin .evol.man(blue—red)
V=V 2
0 = 22 ,and :0.5-2-¢" =
Vo C

(106)

2 P
vDarwinAevolAman(bluefred) ,80:C= vDarwin,evul.man(bluefred,medial)

When substituting the formulas describing free fall and Newton’s
law of gravity, as well as the general relativity, an interaction of space-
time curvatures is created. Since both equations separately contain a
strong space-time curvature, when combined, they can add up or even
reduce each other’s curvature. When the two systems merges, taking
into account a smaller redshift (0.5), factor 2 can be eliminated, so the
unification of physical laws cannot violate the constancy of the speed
of light. In the case of a larger redshift, i.e., complete blackening [(v-
v )/v =1], a phenomenon can cancel the excess value.

In general, it can be said from the aspect of the high redshifted
Milky Way Galaxy (including the Earth) in correlation with the
expanding universe, it may also describe the cosmos from various
points of view.* Furthermore, by combining the laws and equations
of Einstein and Newton, the physical laws of nature can be connected.
Due to their joint effect, they can merge into one in the human blood
circulation. In addition, they receive a supportive interpretation from
the point of view of the living world, with particular regard to the
evolution of biological organisms.

Conclusion

To determine the time interval of development of biological
individuals in the Darwinian evolution, the size of the universe must
first be determined (H_, ). In the expanding universe, the radius of
the cosmos can be determined in the radial direction from the point
of view of the Earth, which is receding in the opposite direction to
the distant galaxies. The evolutionary distances (H,__ .. evolutionary distant)
calculated from the color changes of the respiratory pigments, which
are also given by the Einsteinian formula, must then be measured

for the radius of the cosmos. In Darwinian evolution, from the birth
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of life to the formation of the human race, it takes approximately
four billion years for such a system to develop during adaptation to
environmental factors. This is made on the bases of our hypothesis
possible by molecular systems interacting with gravity. In this way,
a special form of physiological processes and anatomical structures
is created, which should be characteristic of both. Simple inorganic
and then organic chemical and physiological processes can transform
into highly organized structures known from animal or human
physiology and anatomy. In such a system, due to the multiplication
of gravitational effects, the phenomenon of light bending, the shift of
the light frequency (red shift) would be noticeable in a modified form.
This is achieved through optical phenomena resulting from breathing-
related molecular changes in the transparent tissue interwoven with
blood-filled capillaries (respiration-circulation-dependent biological
redshift). For studying circulation and respiration in biological
evolution is to try to describe anatomical and physiological processes
from the perspective of free fall. Examined in the line of unbroken
development from the past to the present, this concept may provide
a more complete answer to explain the structure and physiology
of biological individuals. Using the ratio of these angles (o/2m,
2m/a;), we can obtain the value of the time dilation that can lead to
the determination of the average flow velocity in the human blood
SErEAM (Vi oo onbluered) reduced by 200a)” This speed is necessary in order
to create a torus-shaped blood circulation model. By further refining
this model with the combination of various physiological tests, the
pulmonary and systemic circulation can be formed in the shape of a
figure of folded eight. During the four-billion-year course of Darwin’s
evolutionary process, it is possible to go from the origin of life to
the formation of the human race through mutations, embedded in the
genetic information system, and by inheriting the effects of gravity. In
this way, by using general relativity and Newton’s law of gravity, the
laws of physics and biology can be plastically merged into one in the
Darwinian evolutionary process. In this sense, it would be a fusion of
the laws of modern physics describing the entire inanimate nature and
the laws taking place in living organisms.
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