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Abstract: Understanding the mechanism of the planetary atmosphere and the forces involved in balance
circumstances may help to how gaseous escape occurs and guide the ways that lead to reducing its rate
to preserve the most important factors of Earth’s ecosystem, where the balance circumstances of the
planetary atmosphere can be defined as the balance among a group of dynamic and static forces that
determine the volume and pressure of gases of the planetary atmosphere. The first force is the
gravitational force of the planet that attracts gases from space to confine them within the range of the
planet's gravitational field, and the value of this force varies in the planets of the solar system, due to
the differences in their masses. The second main force is the thermodynamic effects that generated as a
result of the gaseous expansion that depends on the value of their temperature due to the increase in the
kinetic energy resulted of the atomic and molecule collision of the gaseous elements of the atmosphere
and their values change according to the value of the planet's temperature that resulting of their
differences in their distances from the Sun, all planetary atmospheres have a specific state of equilibrium
within the different circumferences, physic characteristics of elements and amount of gases in the
atmosphere, the total result of these forces is determines the specific feature of the balance
circumstances of each planetary atmosphere according to the value of the planet's gravitational force
and the value of generated dynamic forces due to the expansion of gases according to the temperature
of the planet as well as the physical characteristics of atmospheric elements such (boiling, liquefaction
and solidification temperature) that differs according to the physical properties of elements that are
strongly affected by their mass weight, and this permits certain elements to be existed in the range of
their gravity according to the value of their gravitational force and the value of the generated dynamic
forces due to the rates of gases expansion as a result of the sharp increase in temperature, in the state of
failure of the balance that leads to the escape of light gases to space, other sorts of elements existed in
their atmosphere, that have greater mass weights due to their higher influence of the gravitational force,
in the state of failure of the balance that leads to the escape of light gases to space, due to overcome the
thermodynamics effects upon the gravity effect leads to form a new feature in the balance to determine
sorts of elements may existed in their atmosphere, that have greater mass weights to be effected by its
gravitational force, creating a new system in the planetary atmosphere have different standards in the
balance circumstances, this leads to the expansion of the volume of the atmosphere of the first layer
(Troposphere) and leads spreading of atmospheric elements to the second and third layers (Stratosphere
and Mesosphere) gradually as an atomic diffusion under pressure leading to the gaseous escape and the
collapse of the Ozone layer of the atmosphere of Earth, therefore atmospheric gases cannot be
considered as a merely free gases in space, as much as they can be likened to the pressure vessel limited
by the planetary gravitational force, and any imbalance in the balance factors leads to failure in the
system of the pressure vessel of the planetary atmosphere.
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Introduction: Studying the physical properties of gases under different conditions and values of
temperatures and pressures according to the thermodynamics laws guides us in understanding the
mechanism of balance circumstances in the atmosphere of the planets of the solar system, which isin a
state of balance between the magnitude of the planet’s gravitational force and the extent of the
thermodynamic effect of atmospheric gases, which is strongly affected by the rates of the temperature
of the planet which is determined by the planet’s distance from Sun, Emphasis should be placed on
secondary factors such as the effect of the atomic gravitational field of gaseous elements, as an extreme
drop in temperature in planets far from the Sun leads to decreased rates of motion and activity of atoms,
this leads to the activation of the force of the atomic gravitational field to attract atoms to each other
reducing the distances among them and increase their density, causes the formation of high-density
masses of gases attracted forcedly by the gravity force of planet greater than the effects of the same
gases on planets have a higher temperature, that rises the atomic kinetic activity which leads to decrease
their density, therefore planets that are fared from the Sun such as (Saturn, Jupiter, Uranus and Neptune)
have a thick atmospheres, while the planets that are close to the Sun such as (Mercury, Venus, Earth,
and Mars), their temperature rates rises and suffer of higher rates of gaseous escape, due to the increase
in the thermodynamic activity of gases at high rates of temperature, causing high-pressure force that
overcame planet’s gravitational force. The rising pressure in the lower atmospheric layers such as
(Troposphere) affected by increasing temperature, and reduction of density and an increase in the
volume of gases in the Troposphere leads to rise these expanded gases to heights altitudes such as the
(Stratosphere) leads to rebalance the atmospheric pressure according to the value of the gravity force of
the planet. The value of the generated pressure due to of this expansion rises the value pressure in the
Troposphere layer pushes gases toward the upper layers in the Mesosphere and Thermosphere that
cause rushing gases of these layers towards space in atomic diffusion under pressure, which causes
gaseous escape from Earth's atmosphere to the space. The effect of atomic diffusion leads to an
acceleration of the spread of atmospheric elements in the lower layers (Troposphere and Stratosphere)
towards the upper layers (Mesosphere and Thermosphere) as a result of a decrease in their concentration
in the higher layers after the gaseous escape in large quantities from (Mesosphere and Thermosphere)
to the space, due to the effect inertia feature of materials, also due to the acceleration of the speed of
the Earth in space in its orbit around the Sun, where the elliptical orbit of Earth results changes in Earth’s
velocity, because Earth’s speed gets to its minimum rates when the Earth is at the farthest distance
from the Sun 152 million km and equal 29.29 km/sec after that point speed begins to accelerate
gradually, where the speed reaches the highest value when the distance gets the closest value to the Sun
at 147 million km and equal to 30.29 km/sec, these changes in the speed confuses the stability state of
the gases in the atmosphere, especially at the point where the speed begins to accelerate to higher limits,
because the mass of gases in the atmosphere generates momentum that obstructs their acceleration with
the same value of the acceleration of Earth and resist that speed change momentarily, leads to the failure
of catching gases of the atmosphere up with the Earth leaving them behind its path in the space, causing
the phenomenon of gaseous escape, in the meantime, the mechanical effect of the bombardment of solar
energy particles on the upper layers of the atmosphere (Mesosphere and Thermosphere) pushes gases
elements away, especially in the limits of the apogee of the Earth when the distance between the Earth
and the Sun is as at closest value (147 km million), where the density of solar particles increases in the
space to its higher rates. Planets that have close distances to the Sun such as(Mercury, Venus, Earth,
and Mars) suffers of greatest rates of gaseous escape from the planetary atmosphere, and escaped gases
are often from the group of light elements (low mass weight) in the periodic table, so any increase in
temperature may increase the value of generated pressure and volumetric expansion of the gases of the
atmosphere, forms a pressure upon the upper layers of the atmosphere, which causes the displacement
of gases in the upper layers to areas in the higher altitudes (lower gravity forces) leads them to be rushed
into the space resulting the gaseous escape, where the time factor which represents the age of the planet,
the temperature of the surface of the planet, which is affected forcedly by their distances from the Sun,
the time range of exposure of the surface of the planet to Sun radiation (number of hours of the day and
night) resulting from the speed of spinning of the planet, and the amount of heat gain and heat loss,
speed of rushing in their orbit around the Sun, because of the balanced circumstances of the planetary
environment based upon two main factors, the first effect of the gravity force of planets that works to
confine gases within its gravitational field range, and the second is the effect of the thermodynamic



processes of gases at high rates temperature which works against the effect of gravity which pushes the
gases of the atmosphere to expand and overcome the effects of gravity force and to be escaped to the
space. The relationship between these two forces on the value of atmospheric pressure and the rate of
planetary gaseous escape, rushing of the solar system in space in its orbit around the centre of the galaxy
Milky Way it collides with clouds of gases, which mostly consists of Hydrogen and its isotopes
(Deuterium and Tritium) Helium and some other elements, a high percentage of these materials gets
attracted to the gravitational field of the Sun due to its immense gravity force, to be consumed in its
core to generate the heat by nuclear fusion, some percentage of them collides with the gravitational field
of the planets in the solar system (Saturn, Jupiter, Uranus and Neptune and Pluto).

The factors that have influenced upon state of balance circumstances of the planetary
atmosphere:

There are many physical factors, material properties, and thermodynamic effects that collectively
participate in balanced circumstances of the planetary atmosphere can be summarized in a set of points
as following:

1. The effects of the gravity force upon the value of atmospheric pressure: The greater mass of the
planet creates the greater gravitational force that pulls and confine gases from the space in greater
pressure towards the surface reducing the possibility of escaping gases from the atmosphere, according
to the equation for universal gravitation theory of Newton[1], the greater mass creates a greater
gravitational force in space, which attracts gases from space with a greater force toward the surface,
according to the equation for the universal gravitation theory of Newton:

F=G.(mlLm2)/d? ... 1

Where F is the gravitational force acting from the planet to the material of gases, m1 = mass of the
planet, m2 = mass of atmospheric gases, and d is the distance between the centres of the planet to the
centres of different elevations of the atmosphere and G is the gravitational constant =
6.674x1071* N-m?/kg?.

2. The effects of the thermodynamic of gases upon atmospheric pressure: The first group of the
solar system planets (Mercury, Venus, Earth, Mars) which are close to the Sun, due to the increase of
their distances from the Sun, decreases received heat from Sun that have the thermodynamic effects
upon gases of the atmospheric to expand at the limits of gravity fields to generate a specific value of
atmospheric pressure, according to the universe ideal [2] gas equation:

Environmental factors that represent variables and constant in the ideal gas equation PV = nRT where
P is pressure, V is volume, n is the amount of substance (n amount of gases in the atmosphere), T is the
temperature and R is a constant = 8.31446261815324 J-K !-mol™!, as shown in the Illustration 2 the
effects of the planetary gravitational force and the thermodynamic effect of atmospheric gases on the
value of atmospheric pressure.
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MOTION OF EARTH AND SUN AROUND THE MILKY WAY

Illustration 1 shows the motion of solar system around the centre of Milky Way [3].

3. The effect of rates temperature: The nature and state of balance of the planet’s atmosphere play
the main role in sort of the planet’s atmosphere and then the nature of the conditions on the surface,
because the value of their pressure determined by the rates of the temperature of the environment of
Earth due to their thermodynamic properties which may be calculated via the ideal gas equation PV =
NnRT, where P is pressure, V is volume, n is the amount of substance, T is the temperature and R is a
constant (8.31446261815324 J-K'-mol ™), therefore, the significant increase in temperature due to the
planet’s decrease the approaching distance to the Sun or the effects of global warming leads to an
increase in the volume and pressure of gases Troposphere, leading them to be raised from their original
layers in the lower layers such as Troposphere, to ne rush towards higher altitudes such as Stratosphere
to restore a state of balance between the magnitude of the planet's gravity force and the thermodynamic
effect the atmospheric gases to restore standard value of the atmospheric pressure to the stable value
that equal 101.325 kPa. The temperature factor plays an effective role in determining the amount of
planetary atmospheric pressure in addition to rest of factors such the values of the gravitational force of
the planet and the amount of available gases in the atmosphere, this is the reason why the atmospheric
pressure on Mars planet drops to 4% of value than Earth's atmospheric pressure, because the low
temperatures, on Mars winter, is around (-153 Centigrade Celsius) leads the atmospheric gases to shrink
and reduce their generated pressure upon the surface, so that phase transformation of atmospheric gases
guide them to be transfer (some gases such as carbon dioxide) into solid phase (Carbon frost), get its
effect completely out from the rest of effect of rest gases in the Mars atmosphere, in addition the low
value of the gravity force of the Mars, which is (3.721 m/s2), which is unable to attract some relatively
low weight elements gases such as Oxygen (atomic mass 15.999 u) and Nitrogen (atomic
mass14.0067 u), which are abundantly available in the Earth’s atmosphere due to the relatively high
value of the Earth’s gravity force that equal 9.807 m/s?, which is able to attract these two gases forcedly
to confine them within the Earth's atmosphere elements. There is a proportional relationship between
the temperature rate of the planet and the rate of gaseous escape from the atmosphere, as the higher
temperature rate of the planet (because of its distance from its star and the eruption rate of the star),
according to the proportional relationships among the volume, the temperature, the pressure, and the
amount of a gas can be combined into the ideal gas equation PV = nRT.

4. The effect amount of gases: increasing the amount of gases in the atmosphere leads to increase the
thermodynamic effects, due to increase in the rates of the kinetic energy resulted of the atomic and
molecule collision of the gaseous elements of the atmosphere and their values change according to the
amount of gases, for example large quantities emission of high molecular weight of industrial gases into
the atmosphere disturbs the state of balance and raises the pressure, which leads to pushing light gases
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such as Oxygen and Nitrogen into the higher layers to restore the value of the atmospheric pressure and
restore the state of balance between the two mentioned forces. The specific conditions of balance
circumstances of the planetary atmosphere of each planet lead to the formation of different
environmental conditions of the values of atmospheric pressure and creating specific environment
conditions for each planet and different rates of gaseous escape, where the rates of the gaseous escape
in the Earth's atmosphere at moderate rates due to the moderate rates of gaseous expansion which results
from the thermodynamic effects of gases at the limit of the temperature of Earth (average 15 °C) this
expansion overcoming the value of the Earth's gravitational force that equal 9.807 m/s? and pushes gases
towards space at moderate rates comparing with the rates gaseous escape from the atmosphere of
Mercury, Venus, and Mars.

F1= gravitational forces of the planet
The gravitational force works to confines the atmospheric gases
within the ranges of gravitational field forces towards the surface

ST T

F2 F1 Fl= G.{ml.m2y d*

T ‘Where F is the gravitational force acting between the planet m1 and the masses of gases m2

r is the distance the altitudes from the surface

ational forees of the planet

tional force works to confines the atmospherie gases within the ranges of gravitational field forces towards the surface
Atmospheric pressure results of the thermodynamic effects of gases
F2=P=nRT/V P is pressure, V is volume, n is number of moles or mass, R is the universal gas constant, T is temperature.

Illustration 2 shows the effects of the two forces of the planetary gravitational force and the
thermodynamic effect of atmospheric gases on the value of atmospheric pressure.

5. The range of the active gravity field: The gravitational force of the planet that attracts gases from
the space to confine it within the range of the planet's gravitational field which considered V or the
volume in the ideal gas question, therefore atmospheric gases cannot be considered as a merely free
gases in space, as much as they can be likened to the pressure vessel limited by the planetary
gravitational active field, and any causes results disturb the balance factors leads to the failure in the
system of the pressure vessel of the planetary atmosphere.

6. Physical characteristics of gases: The atmospheres of the planets are at state of balance between
the value of the gravity force and the value of the thermodynamic forces of their atmospheric gases
generated within their various circumstances, where the thermodynamic effects are affected by the
physical properties of the elements of the atmosphere and the amount of gases that present in the
atmosphere, and the final result of these forces determines the specific character of the equilibrium
conditions for each planetary atmosphere, the rates of the generated thermodynamic forces are the result
of the expansion of gases according to the planet's temperature, as well as the physical properties of
their elements such as (boiling, liquefaction, and solidification temperature), which differ according to
their atomic mass, and this allows the presence of certain elements in the atmosphere according to the
value of the gravity force and the limits of thermodynamic forces generated according to their
temperature rates.



The similarities and differences between the gravity force and the thermodynamic action that
forms the planetary balance circumstances:

Effects of Gravity force.

Effects of Thermodynamic processes.

The value is stable at any point in the gravity
field according to the value mass of the planet.

Mathematical relationship is:
F=G. (m1.m2)/ d?

Where mlis mass of Earth, m2 is the mass of
atmospheric gases, d is the distance between
the centre of Earth and the middle of the
atmospheric layer and G is the gravitational
constant = 6.674x107** N-m?/kg?

Its value is not affected by the distance of the
planet from the Sun.

The affected elements are gases with the
higher molecular weight due to their greater
influence by the gravity force.

Mass of atmospheric gases represents (m2) in
the equation F= G. (m1.m2)/ d?

Affected by the gravity of the planet and
molecular weight of gases.

Can exist without the gases and their effects
on the thermodynamic action

An extreme increase in its value leads to the
confinement the atmospheric gases in a
greater density and in lower ranges in the
space of the planet as in the planet Jupiter.

The direction force is towards the surface of
the planet (1D)

The value is variable and depends upon
variables mentioned in the ideal gas
relationship such as T temperature, n is the
amount of substance.

Mathematical relationship is:
PV=nRT

Where P is pressure, V is volume, n is number
of moles or mass R is the universal gas
constant, T is the temperature and R is a
constant = 8.31446261815324 J-K!-mol~".

Its value is affected by the distance of the planet
from the Sun due to the changes in the intensity
of radiation and heat in each distance from the
Sun.

The affected elements are the greater thermal
expansion coefficient.

Mass of atmospheric gases represents (n) the
amount of substance in the equation PV=nRT

Affected by the temperature and the physics
characteristics of gases.

Cannot exist without the effect of the gravity
force of the planet that confines gases,
therefore it’s the reactionary force of the effects
of gravity force on the masses of gases.

An extreme increase leads to the collapse of the
equilibrium system as in the planet Mercury.
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The direction force is toward all dimensions in
the atmosphere (3D).

Table 1 the common and different factors between the two effects the gravity and the thermodynamics
processes upon the planetary atmosphere.

According to the second law of thermodynamics states that a spontaneous process will increase the
entropy of the universe, because entropy is typically defined as either the level of randomness of a
system and measure of the energy dispersal of the molecules in the system according to Ludwig
Boltzmann theory [4], the entropy for the gases depend on the kinetic energy at a particular
thermodynamic state to expand and the resulting increase in the number of possible arrangements is an
increase in the randomness of the system and increases the entropy, this could be calculated via
Boltzmann equation:

Where K is the Boltzmann constant (1.38 x 10-23 J/K and In is the natural logarithm function W is the
number of real microstates corresponding to the gas's microstate, therefore any change that results in a
higher temperature, more molecules, or a larger volume yields an increase in entropy, as a substance is
heated, it gains Kinetic energy, increasing molecular motion and a broader distribution of molecular
speeds. This increases the number of microstates possible for the system increasing the number of
molecules in the system also increases the number of microstates to be more arrangements possible of
the molecules as well, increasing the volume of a substance increases the number of positions where
each molecule could increase the number of microstates, therefore any changes that result in the higher
rates of temperature or more molecules or a larger volume increases entropy. The increase in the entropy
of the atmospheric gases as a result of the rising the rates of the temperature leads to an increase in their
total volume to be extended above their original altitudes in the atmosphere, and to restore the value of
pressure and the balance circumstances between the value of the gravity force and the thermodynamic
effects of the atmospheric gases, for this reason, we find that the value of atmospheric pressure on the
Earth at sea level is relatively stable around the limit 101.325 kPa despite the increase and decrease in
the Earth's temperatures during the four seasonal changes.

On Earth’s atmosphere the water (H-0) is the only material that changes its phases among the gas,
liquid, and solid phases, but on another planets this transformations occurs with the rest of the elements
such as Nitrogen, Oxygen, Argon, and carbon dioxide, where the phase transformation of these elements
occurs in the atmospheres such as the planets fared of the Sun such as Saturn, Uranus, Neptune, and
Pluto, where the temperature drops to an extreme range within the limits of their liquefaction
temperatures. The effect of the sharp rise in the temperature on the rate of gaseous escape from the
Earth’s atmosphere into space is evident. For the first four planets of the solar system (Mercury, Venus,
Earth, and Mars) lllustration 3. Shows how the interaction between the two forces (the planetary
gravitational force and the thermodynamic effect of atmospheric gases) determines the state of the
planetary atmosphere.



F=G.(m1.m2)/d?
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The illustration 3 shows the balance circumstances between the two main forces in Earth’s atmosphere
the gravity force of Earth’s mass to the gases and thermodynamic processes to rise the pressure and
the volume gases.

1.4 The total value of the atmospheric pressure on the surface of the Earth is result of the effects
of the gravity force upon the mass of all layers of the atmosphere and the thermodynamic effects
of atmospheric gases:

The atmospheric pressure of the Earth's atmosphere is the reaction of the gravity force of Earth to the
mass gases of the atmosphere towards the surface, the rest of affecting factors of upon value atmospheric
pressure are physics characteristics (coefficient of thermal expansion and contraction of atmospheric
gases), which generate pressure and expansion as a result of thermodynamic processes increasing the
atomic collision of the elements and gases in the atmosphere, and the temperature value that determines
the Earth's distance from the Sun, and according to the ideal gas equation PV = nRT, where P is pressure,
V is volume, n is the amount of substance, R is the universal gas constant, and T is temperature), when
temperatures rise in warm seasons, the pressure and volume rise gases, rising the higher altitudes of the
atmospheric layer and pushing towards the Stratosphere or Mesosphere and even to the Thermosphere,
cause gaseous escape from the atmosphere of planet towards the space, overcoming the gravitational
force of the planet, because it has become at a fared distances from the surface in which the values of
the gravitational force decrease, because the value of the force of the atmospheric pressure on the
surface of the Earth is the result of the attraction force of the Earth to the masses of gases of the
atmosphere, the values of the atmospheric pressure at the level of the surface is the summation of the
attraction forces of the Earth to the materials of all layers the atmosphere (Troposphere, Stratosphere,
Mesosphere, Thermosphere), therefore to calculate the value of Earth's attractive force to the material
of each layer of the atmosphere, first, the volume of the spherical layer should be calculated, where the
density of each layer through the relationship density = masses/volume.

Where D is density, M is mass, and V is volume, and the density is commonly expressed in units of
grams per cubic centimetre.

We calculate the mass of each layer and then it is possible to calculate the Earth's attractive force to
each layer, where the summation is equal to atmospheric pressure at sea level. The pressure of the
atmospheric gases on the surface of the planets is a reaction force of the gravity force that attracts gases
towards the surface, and because gases are compressible fluids, the values of atmospheric pressure
change according to their distances from the surface of the planet due to decreasing the decreasing
guantities of gases in the higher layers which get attracted towards the surface, until the atmospheric



pressure reaches to zero pressure in space afar from the surface when there are no quantities of gases
attracted via the influence of gravity to the surface and because of the effects of the thermodynamic
factor of the gases their volumes decrease with the decreasing of their temperatures, which leads to
decreasing the atmospheric pressure in the surface, therefore in the cold planets the thickness of the
atmosphere layers decreases to composed of dense and cold gases that compress more easily due to the
effect of the gravity force of the planet, therefore when the temperature rises temperatures (in the
summer) the volumes of the atmospheric gases expand, because the Earth's atmosphere is not a firmly
closed pressure vessel and it's, but merely confined due to the value of gravity force, therefore it’s not
possible to raise the values of pressure absolutely due to the thermodynamic effects of atmospheric
gases, while Earth's atmosphere is not a firmly closed pressure vessel, but merely confined due to the
value of gravity force, it’s not possible to raise the values of pressure absolutely due to the
thermodynamic effects of atmospheric gases and the range of the value of the gravity force of the Earth,
the illustration 4. Represents the actual dimensions of the thicknesses of Earth’s atmospheric layers
Troposphere = 0 to 14.5 km, Stratosphere = 14.5 to 50 km, Mesosphere = 50 to 85 km, Thermosphere
= 85 to 600 km, Exosphere =600 to 10,000 compared to the Earth's radius = 6,371 km [5].
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The illustration 4 shows the actual dimensions of the thicknesses of Earth’s atmospheric layers
Troposphere, Stratosphere, Mesosphere, Thermosphere and Exosphere compared to the Earth's radius.

1.5 Calculating the volumes of atmospheric gases according to thermodynamic theories.

Generally, Earth's atmosphere has a stable value of pressure at sea level despite the differences in the
values of their volumes due to the differences in the rates of expression in the different ranges of
temperatures due to their differences in their distance from the equator latitude and the Arctic and
Antarctic regions, and if any changes occur in the values of their volumes as a result of changing the
temperatures during the four season cycles, which leads gases to expand and contract to occupy a
different volume and cause a temporary imbalance of gaseous pressure in the atmosphere, that will be
equalized by moving air currents between these areas of different pressures generating wide storms and
hurricanes, paradoxically, the movement of air currents on the water surfaces leads to a decrease in the
temperatures of air as a result of the phase transformation of the water from the liquid phase to the
gaseous phase absorbs heat to achieve this phase transformation of water in the nature, because these
the phase transformation of the water occurring in the limits lower than the boiling point temperature



of water under the influence of atomic or molecular diffusion, therefore this process leads to the
absorption of a large amount of heat from the atmosphere to complete the requirements of these phase
transformations. This leads to a further decrease in atmospheric temperatures more contractions in the
volumes of atmospheric gases and more imbalances in the values of atmospheric pressure, so these
currents gradually grow to form extreme changes in the values of pressure in the atmosphere leading
huge masses of air to move creating destructive hurricanes, note that the origin of hurricanes is the
surfaces of the oceans, where the phase transformations of the water from the liquid phase to the gaseous
phase occur at the low rates of temperature which cause a decrease in temperatures, volume, and
pressure of atmospheric gases, and thus the phase transformations of the water in the low rates of
temperature the main resource of the energy supplies to form and growth of hurricanes.

1.6 Steps to calculate the summation of the Earth’s gravitational force to the layers of Earth's
atmosphere:

1. Determine the rate of elevation of each atmospheric layer.
2. Determining the average density of each atmospheric layer.

3. Calculating the volume of each atmospheric layer through the relationship of calculating the Volume
of spherical shell [6]:

Volume of spherical shell =4/3n(R3-r3) ...... 5
R is radius of the outer layer, r is radius of the inner layer.
4. Calculate the mass of each atmospheric layer via the relationship:
Density = Mass / Volume or Mass= Density x VVolume

5. Calculating the Earth's gravitational force for the masses of each atmospheric layer via Newton's law
of universal gravitation:

F= G. (m1.m2)/ d?

Where F is the gravitational force acting between Earth to the masses of each atmospheric layer

d is the distance between the centres Earth and the diddle of the elevation of each atmospheric layer, G
is the gravity constant = 6.674x10** N-m?/kg?

6. Calculate the summation of the Earth's gravitational force for all atmospheric layers.
7. Calculate the applied pressure to Earth's surface through the relationship:
Pressure = Force/Areas

Considering the areas the spherical areas of the Earth's surface and the result of this calculation
represents the atmospheric pressure at sea level.

10



1. Thermosphere
V1 = 4/3|(R1)*- (R2)’]
P1.V1=n1.R.T1
m1=de.1xvo.1
F1 = G.(m1.m2)/(d1)’

2. Mesosphere:
V2 = 4/3|(R2)*- (R3]
P2.V2=n.R2.T2
m2=de.2xvo.2
F2= G.(m2.m3)/(d2)’

3. Stratosphere:
V3 = 4/3|(R3)- (R4)]
P3.V3=n.R3.T3
m3=de.3xvo0.3
F3 = G.(m3.m4)/(d3)’

4. Troposphere:

Calculate mass of each atmospheric layer

Density = Mass / Volume
Mass= Density x Volume
m=de.xvo.

—
S

V4 =4/3[(R4)*- (RS¥] The applied pressure

P4.V4=n.R4.T4
m4=de.4xvo.4
F4 = G.(m4.m5)/(d4)’

The illustration 5 shows the layers of Earth's atmosphere with required data to calculate the summation

to Earth's surface is
Pressure = Force / Areas

Atmospheric pressure= Total attraction
forces of atmospheric layers/ Area of Earth

e

| Total attraction forces of
atmospheric layers

F.total=F1+F2+F3+F4

of the Earth's gravitational force to the layers of Earth's atmosphere.

Volume of spherical shell: V1=

413[(R1)*- (R2)7]

The mass of atmospheric layer m1=de.x V

The thermodynamic effects P1.V1=n1.R.T1

atmospheric gases:

P.V=nR.T

The thermodynamic effects of

The gravitational effects
upon atmospheric layer:

F= G.(m1.m2)/ d2

Calculate the volume
and mass of each
atmospheric layer:
V1 =4/3[(R1)*- (R2)3]
Mass=

Density xVolume

1. Thermosphere
P1.V1=nl.R.T1

2. Mesosphere

P2.V2=n2.R.T2
3 Stratosphere
' P3.V3=n3.R.T3
4.
Troposphere
P4 V4=n4.R.T4

F1= G. (ml.m2)/ (d1)2

F2= G. (m1.m3)/ (d2)2

F3= G. (m1.m4)/ (d3)2

F4= G.(m1.m5)/ (d4)?

V1 =4/3[(R1)3*- (R2)%]
ml=de.1x V1

V2 = 4/3[(R2)3- (R3)?]
m2=de.2x V2

V3 = 4/3[(R3)3- (R4)?]
m3= de.3xVvo0.3

V4 = 4/3[(R4)3- (R5)?]
m4=de.4x V4

Table 2 the main equations could be considered to calculate the summation of the Earth's gravitational

force to the layers of Earth's atmosphere.

F.total is the summation of gravity forces between the masses of atmospheric layers and Earth.

Ftotal =F1+F2+F3+F4 ............... 6
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Atmospheric pressure = Total weight of all atmospheric layers/ Area of the surface of Earth.

Atmospheric pressure = F.total / Area of the surface of Earth (The area of Earth 510.1 million km?)

= atmospheric pressure at the level of sea

P1 is pressure in the
Thermosphere layer.
P2 is pressure in the
Mesosphere layer.
P3 is pressure in the
Stratosphere layer.
P4 is pressure in the
Troposphere layer.

V1 is the volume of the
Thermosphere layer.
V2 is the volume of the
Mesosphere layer.

V3 is the volume of the
Stratosphere layer.

V4 is the volume of the
Troposphere layer.

nl is number of moles is the
Thermosphere layer.

n2 is number of moles is the
Mesosphere layer.

n3 is number of moles is the
Stratosphere layer.

n4 is number of moles is the
Troposphere layer.

T1 is temperature at
Thermosphere.

T2 is temperature at
Mesosphere.

T3 is temperature at
Stratosphere.

T4 is temperature at
Troposphere.

n is the amount of substance.

R is a constant
8.31446261815324 J-K™'-mol™!

m1 is the mass of Earth.
m2 is the mass of the
Thermosphere layer.
m3 is the mass of the
Mesosphere layer.

m4 is the mass of the
Stratosphere layer.

mb5 is the mass of the
Troposphere layer.

dl is the distance between
Earth and Thermosphere layer.
d2 is the distance between
Earth and Mesosphere layer.
d3 is the distance between
Earth and Stratosphere layer.
d4 is the distance between
Earth and Troposphere layer.
d5 is the radius of Earth.

F1 is the gravity force between
the mass of the Thermosphere
and Earth.

F2 is the gravity force between
the mass of the Mesosphere
and Earth.

F3 is the gravity force between
the mass of the Stratosphere
and Earth.

F4 is the gravity force between
the mass of the Troposphere
and Earth.

G is the gravitational constant
= 6.674x101 N-m?/kg?

The mass of Earth

M =5.9722x10%* kg.

V1 is the volume of the
Thermosphere layer.
V2 is the volume of the
Mesosphere layer.

V3 is the volume of the
Stratosphere layer.

V4 is the volume of the
Troposphere layer.

R1 is altitude of Thermosphere
R2 is altitude of Mesosphere
R3 is altitude of Stratosphere
R4 is altitude of Troposphere
R5 is radius of Earth = 6378
km.

Table 3 she symbols in the calculations above in the table 2.

Therefore, when the planetary atmospheric pressure increases it pushes the gases towards higher
altitudes and overcome the effects the gravitational force of the planet to rebalance the atmospheric
pressure that determines by the gravitational force of the planet and the thermodynamic effect of
atmospheric gases.
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1.7 Comparison among the atmospheric balance circumstances of the atmospheres of the planets
Mercury, Venus, Earth, and Mars which have close distances to the Sun:

The planet Earth has mass (5.973 x10* kg) and the gravity acceleration force (9.807 m/s?) has an
effective dynamic atmosphere resulting from the gaseous interference between the surface and the
atmosphere (steam) as a result of the phase transportation due to atomic diffusion[7] at a rate of
temperature lower than the boiling temperature water, Earth’s atmosphere composes generally of
Oxygen 20.95% , and Nitrogen 78.08% and some another elements in low rates such as argon 0.93%,
carbon dioxide 0.04%, in the meantime the air also contains a variable amount of water vapour on
average around 1% at sea level, the effects of the two forces of the planetary gravitational force and the
thermodynamic effect of atmospheric gases on the value of atmospheric pressure as in the illustrations
2 in the limits of the temperature of the environment of Earth, we find that the physics properties of
Oxygen and Nitrogen guide lead them to be in a gaseous phase in the rates of the temperature of the
environment of Earth, composing a pressure which represents as atmospheric pressure of Earth around
1013.25 mill bars as the effect of the gravitational force of the Earth to the masses of these gases. The
distance between the Earth and the Sun around 152.09 million km is not allowing the temperature of
the Earth to reach to those high rates as on the planet Venus, this is why this couldn’t happen on the
Earth, therefore the atmospheric pressure on the Earth 101.325 kPa is lower than the atmospheric
pressure on the planet Venus (9100 kPa) despite of the higher gravity force on the surface of the Earth
which around 9.807 m/s2. The condition of the specific balance on the Earth remains for the elements
that have the specific physical properties that allow them to expand and contract according to the
available thermal ranges on the Earth, such as Oxygen and Nitrogen, where the molecules weight of
Oxygen is 31.9988 g/mol and the molecules weight of Nitrogen is 28.02 g/mol. and the illustration 6
the Nitrogen phase diagram[8] we find that state Nitrogen of supper fluid that starts at temperature -
146.9 °C where the rate of temperature of Earth's atmosphere is around 14 °C.

Nitrogen phase diagram
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The illustrations 6 shows Nitrogen phase diagram.

In the illustration 7 Oxygen phase diagram shows that Oxygen is on the state of supper fluid and starts
at temperature -118.57 °C where the rate of temperature of Earth’s atmosphere is around 14 °C.
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The illustrations 7 shows the Oxygen phase diagram.

In the illustration 7 Oxygen phase diagram [9] shows that Oxygen is on the state of supper fluid and
starts at temperature -118.57 °C where the rate of temperature of Earth’s atmosphere is around 14 °C.

The state of the balance circumstances of the planetary atmosphere depends on the value of the
gravitational force of the planet and the average temperature of the planet as well as the type of gases
in the atmosphere, which have suitable thermodynamic properties to the limits of the temperature of the
planet and the gravitational force, the state of qualitative equilibrium in the Earth's atmosphere, to the
elements that have physical properties that allow them to expand and contract according to the available
thermal ranges on the Earth, such as Oxygen and Nitrogen according to the current rates of temperature,
and gravity on the Earth to specify the atmospheric pressure as a balance between the gravity force and
the thermodynamic properties and physics circumstances, fortunately we find the order of the first group
of planets of the solar system (Mercury, Venus and Earth) their masses increase according to their
distance from the Sun,

Mercury: Collapse of the balance circumstances due to high temperatures (the thermodynamic effect)
and the decrease in the value of the planetary gravity force which is unable to confine gases in the limits
of the planetary gravity field.

Venus: Sharp increase in the value of atmospheric pressure due to high rates of temperatures (the
thermodynamic effect) within the presence of a moderate value of the planetary gravity force able to
confine gases in the limits of the gravity field.

Earth: State of a unique balance between the two forces (the planetary gravity force and the
thermodynamic effect of atmospheric gases) that supports and sustains life on Earth.

Mars: Reduction in the atmospheric pressure due to the sharp drop in temperature (the thermodynamic
effect) and the value of the planetary gravity force.
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Mercury Venus Earth

9100 kPa

- 101.325 kPa 9.807 mjs?
87 mjs

pheric Pressure
pheric Pressure

Gravity Force
Gravity Force
Gravity Force

3.7mjs?

Atmospheric Pressure
Atmospheric Pressure
Gravity Force

3.721 mjs?
1nPa ! 060kPa |
Temperature 430°C Temperature 475°C Temperature 13.9 °C Temperature - 60 °C

Illustration 8 shows the values of gravitational force and atmospheric pressure on planets Mercury,
Venus, Earth, and Mars which have close distances to the Sun.

But the reason for the rising of the atmospheric pressure of planet Venus to 9100 kPa where it’s about
48 above the value of the atmospheric pressure of the Earth’s atmosphere despite its low-value gravity
force of 8.87 m/s? than what is on the Earth 9.807 m/s2 is due to rise in temperature rate to 475°C that
rise thermodynamic effects to expand gases and rise the pressure of the atmospheric gases in its middle
limit gravity force because that value is able of confining those expanded gases in limits the gravity
field of planet Venus.

The image 1 shows the relation of the size of Venus to size Earth.

Venus Earth
1. | Mass 4.867 x10%*kg 5.973 x10%* kg
2. Gravity 8.87 m/s? 9.807 m/s?
3. Temperature 464°C 13.9°C
4. atmospheric pressure | 9100 kPa 101.325 kPa

Table 4 shows data comparison between Venus and Earth [10].

The distance between Venus and the Sun around 108.18 million km leads to increasing temperatures
on the planet Venus which is around 464°C leading to the expansion of atmospheric gases of the planet
Venus due to the thermodynamic effects of atmospheric gases, where the atmospheric pressure on the
planet Venus is (9100 kPa) and greater than the atmospheric pressure on the planet Earth 92 times, the
mass of Venus is less than the mass of the Earth, where the mass of Venus is 4.867 x10%* kg and gravity
force on the surface is 8.87 m/s?, it’s the effect of the thermodynamic factor of the of gases. The gravity
force factor of Venus upon these gases determines their volume within the gravitational field zone so
that it is more like a pressure container for these gases affected by the gravitational field zone to prevent
these gases from expanding their volumes leading to a rise in atmospheric pressure due to the effect of
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the thermodynamic of gases. lllustration 9 shows the pressure and temperature axes Carbon dioxide
(COy) phase diagram[11] that Carbon dioxide is in the state of supper fluid starts temperature 31.1°C
where the rate of temperature of Venus's atmosphere is around 474 °C.

Carbon dioxide phase diagram
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The illustration 9 shows Carbon dioxide (CO.) phase diagram

In the illustration 10 shows Hydrogen sulphide H.S diagram[12] show that hydrogen sulphide is on the

state of supper fluid and starts at temperature 99.95 °C where the rate of temperature of Venus's
atmosphere is around 475 °C.
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The illustration 10 shows Hydrogen sulphide phase diagram.

The planet Mars has an atmosphere composes[13] of 3% Nitrogen molecular (N2), 1.6% Argon (Ar),
0.16% molecular Oxygen (O), and 0.06% Carbon monoxide (CO), where generally composes of 95%
Carbon dioxide (CO-) which has molecular weight 44.01 g/mol, and low rates of Oxygen (O2) molecular
weight Oxygen gas is 15.999 u and Nitrogen (N2), 14.0067 u this is due to its mass (6.39x10% kg) and
the gravity acceleration (3.721 m/s?), therefore there isn’t a capability to attract Nitrogen (N.) and
Oxygen (O) forcedly as it occurs on the Earth which composes its atmosphere of Nitrogen (N2) 80%
and Oxygen (O-) 20 % due to the relatively high gravity force of Earth, where the mass of Mars is about
% 64 of Earth’s, leads to generate gravity force less than the Earth's gravity force prevent it to attract
these two gases forcedly therefore these two gases represents as a light gases and rises upward of the
atmosphere of Mars and gets escaped to the space, and this drop in the value of the gravity force of
Mars lead to a significant drop in the atmospheric pressure of the Mars to reach (0.60 kPa) which
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represents 1% of Earth's atmosphere raising the gaseous escape of the atmosphere of Mars to the space
at a very high rates.

The image 2 shows the different of the masses among the planets Mars, Earth and Venus.

Factors Earth Mars
1. | Distance from the Sun 152.09 million km 208.22 million km
2. | Average of temperature 13.9 degrees Celsius Minus 60 degrees Celsius
(Celsius)
3. | Atmosphere composition | 78% Nitrogen, 21% Carbon Dioxide 95.3%,

Oxygen, and one percent | Nitrogen.
other gases.

4. | atmospheric pressure Pressure at sea level on Pressure at surface level
the Earth is 1013.25 mill | is 6.518 mill bars
bars.

5. | Mass of the planet. 5.9736 x 10?* kg 6.39 x 102 kg

6. | Gravitational acceleration | 9.807 m/s? 3.721 m/s?

on the surface.

7. | Speed of rushing around 107,000 km/h 86,871 km per hour
Sun
Table 10. Comparison the data between Earth and Mars in their orbit around the Sun.

The thermodynamic factor that works to reduce the value of the atmospheric pressure of Mars
(PV = nRT, P is pressure, V is volume, n is the amount of substance, R is the universal gas
constant, T is temperature) effected of the reduction of the temperature of Mars to be around -
60 °C due to it’s a fared distance of Sun around 208.22 million km, checking the Carbon
dioxide (CO.) phase diagram in the illustration 9. the environment circumstances of the Mars is
in the triple point to combine three phases of this material (solid phase, liquid phase and
gaseous phase), when gases getting to the solid phase or the liquid phase due to the dropping
temperature cancels their physics effects of forming any pressure on the atmosphere, finally, it
descend the atmospheric pressure to (0.60 kPa) or 1% of Earth's atmosphere, causes the high
rates of gaseous escape from the atmosphere towards space, as it happens in the planet Mercury
which has mass (3.285x10% kg) and gravitational acceleration force (3.7 m/s?) is the reason
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behind the collapse of the balance circumstance of the atmosphere as a result of the influence
of highly thermodynamics effects overcoming the effect of gravitational force of the planet.

L Atmospheric Pressure KPa
Temperature (Celsius) P

The pressure of the atmospheric gaseous of the planets is a
reaction force of the gravitational force that attracts gases
towards the surface, and because gases are compressible
fluids, the values of atmospheric pressure changed
according to their distances (temperature) of the Sun.

The value of the pressure of the planetary atmospheric gets
changes severely due to the influences of the temperature
which leads to expand volume of gases in the high rate of
temperature and shrink in low rates of temperature.
5000

3.9°C Temperature (Celsius)

; 3 4000
——— Atmospheric Pressure KPa

-110 °C

The illustration 11 shows the relationship among the distance, mass and pressure of the first group of
planet of the solar system.

The temperature of the atmosphere is affected forcedly by the distance of the planet from its orbiting
star and also the amount of mass and value of the activity of the star, whereas in the fared planets of the
solar system the heat of the Sun and in which the temperatures drop in extreme rates. Rising temperature
leads to an increase in the volume of gases which leads to the rise of the region of gases occupied in the
atmosphere to the heights altitudes where the value of the planet's gravity decreases on the mass of these
gases, so the possibility of their escape from the atmosphere increases. Where the temperature of the
atmosphere is affected forcedly by the distance of the planet from its orbiting star and also the amount
of mass and value of the activity of the Sun. In contrast, in the fared planets of the Sun and which the
temperatures drop at extreme rates, we find the absence of Oxygen and Nitrogen that are abundantly
available in the Earth’s atmosphere because of their liquefaction. Hence, it is possible to find them in a
liquid or solid state on the surface, and unavailable in the gaseous phase in the atmosphere of those
planets, where often composes of Hydrogen and Helium, which have a very low liquefaction degree
and around the temperature of the atmosphere of those fared planets. The gaseous escape from the
atmosphere for a long time leads to form new balance circumstance of the planetary atmosphere that is
composed of higher atomic masses elements and compositions that released from the materials of the
crust due to extremely high temperatures as occurs with the planet Venus, where the atmosphere of
Venus composes of Carbon dioxide (CO2) molecule weight and Sulfuric acid (H.SO.) molecule weight
is 98,079 g/mol note that the molecule's weight of Carbon dioxide molecule weight is 44,01 g/mol that
often got released from the rocks of the surface due to the extremely high temperature as well as the
volcanic emissions, because the planetary gravitational force is relatively high (due to the relatively
large masses) and the thermodynamic effect of atmospheric gases is also high (due to the high
temperature), the state of balance circumstances between the two forces lead to the confinement of (the
light elements in the gaseous phase) in the limits of gravitational force leading to rise in atmospheric
pressure on the surface of the planet, moderate rates of gaseous escape from the atmosphere into space.
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Gas Boiling temperature | Freezing temperature
1. | Oxygen O -183 °C -218.8 °C
2. | Nitrogen N -195.8 °C -210 °C
3. | Carbo dioxide CO, | -78.46 °C -78 °C
4. | Methane CH, -161.6 °C -182 °C
5. | Hydrogen H; -252.87 °C -252.9 °C
6. | Argon Ar -185.8 °C -189.4 °C

Table 5. Boiling and freezing of temperature of gases [15] Oxygen, Nitrogen, Carbo dioxide CO,,
Methane CH., Hydrogen H,, Argon Ar.

The atomic diffusion[16] occurs due to moving atoms and molecules of materials from a high density
zone to the lower density zone, therefore atomic diffusion occurs strongly from the Troposphere and
Stratosphere to the Exosphere, Thermosphere and Mesosphere, after the gaseous escape from the
thermosphere and Mesosphere) to space due to inertia effects when the speed of Earth accelerates the
mass and momentum of the gases prevent them to be accelerates at the speed of the Earth and increase
in the percentage of radiation and solar energetic particles when the Earth approaches the Sun, which
causes friction of these particles with the gases and pushes them towards space to restore the amount of
atmospheric pressure in (Exosphere, Thermosphere, and Mesosphere), remember the atomic diffusion
theory is the movement of molecules or atoms from the region of high concentration (high chemical
potential) to the region of low concentration (low chemical potential) as a result of the random motion
of the molecules or atoms where diffusion is driven by the gradient in the chemical potential of the
diffusing species, affected by the factors such gradient, value, concentration, pressure, temperature,
distance, where the gradient is the change in the value of the concentration, change in pressure over
distance is called pressure gradient, and change in temperature over distance is called temperature
gradient[17]. This fully applies to the concept of diffusion under pressure which claims (if the diffusion
takes place in a closed vessel the pressure difference drives the heavy gas into the light-gas region at a
faster rate).

Mercury Earth
1. | Mass 3.285x10% kg | 5.973 x10** kg
2. | Gravity 3.7 m/s? 9.807 m/s?
3. | Temperature | 430°C 13.9°C
4. | atmospheric | 1 nPa 101.325 kPa
pressure

Table 6. Data comparison between Mercury and Earth.

The planet Mars has an atmosphere[18] composed of 95% by volume of Carbon dioxide (CO,), 2.6%
molecular Nitrogen (N.), 1.9% Argon (Ar), 0.16% molecular Oxygen (O), and 0.06% Carbon
monoxide (CO), where generally composes of 95% Carbon dioxide (CO.) which has molecular weight
44.01 g/mol, and low rates of Oxygen (Oz) molecular weight Oxygen gas is 15.999 u and Nitrogen
(N2), 14.0067 u this is due to its mass (6.39x1023 kg) and the gravity acceleration (3.721 m/s?).
Therefore there isn’t a capability to attract Nitrogen (N2) and Oxygen (O>) forcedly as it occurs on the
Earth which composes its atmosphere of Nitrogen (N2) 80% and Oxygen (O2) 20 % due to the relatively
high gravity force of Earth, where the mass of Mars to Earth is about (0.64169) which leads to generate
gravity force less than the Earth's gravity force prevent it to attract these two gases forcedly therefore
these two gases represents as a light gases and rises upward of the atmosphere of Mars and gets escaped
to the space, and this drop in the value of the gravity force of Mars lead to a significant drop in the
atmospheric pressure of the Mars to reach (0.60 kPa) which represents 1% of Earth's atmosphere raising
the gaseous escape of the atmosphere of Mars to the space at a very high rates, in the meantime the
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thermodynamic factor works to reduce the value of gases in the atmospheric pressure of Mars affected
by the reduction of the temperature of Mars to be around - 60 °C due to its fared distance from the Sun
around 208.22 million km, checking the phase diagram Carbon dioxide (CO2) in the illustration 9 we
find environmental circumstances of Mars are in the triple point to combine three phases of this material
(solid phase, liquid phase and gaseous phase). When gases to the solid phase, the liquid phase due to
the temperature reduction cancels their physics effects of forming any pressure on the atmosphere and
finally gets the atmospheric pressure to drop to reach (0.60 kPa) 1% of Earth's atmosphere.

Factors causing gaseous escape from the Earth's atmosphere:

1. The effect of the type of the orbit of the planet upon the gaseous escape: If the orbit of the planet
is circular around the Sun leads to stability of the planetary atmosphere, but each planet's orbit around
the Sun is an ellipse [19], therefore planet’s velocity changes, where the planet’s speed is at its lowest
value (perigee) at the farthest distance from the Sun, after that point, the speed of planets start to be
accelerated gradually and the speed reaches to the highest value in (apogee), where the distance is the
closest distance to the Sun, these change in speed confuses the stability state of the gases of the
atmosphere of the planet, especially when the speed of the planet Sun accelerates, as shown in the
illustration 16 because the mass of gases generates momentum that obstructs the planet's acceleration,
this leads to the failure to catch up a quantity of atmospheric gases with the planet to remain behind the
planet in the space, this related to inertia phenomenon[20], where the momentum of masses of the
atmospheric gases resists changes in the speed motion of Earth during the acceleration period, causing
the phenomenon of escaping gaseous from the atmosphere, when the speed of the Earth starts to increase
from lowest value (perigee) in Earth’s the farthest distance from the Sun, where after that point Earth’s
speed begins to be accelerated gradually to reaches the highest value in (apogee), when the distance is
the closest distance to the Sun, the mass of gases in the highest altitudes prevents them to be accelerated
with the same acceleration rates of the Earth, a big quantities of compressible gases, we can speculate
the shape of the aerobic bubble of the Earth’s atmosphere layers, thickness of Earth’s atmosphere is the
shortest distance possible on the front side of the Earth’s the direction in the orbit, and increases
gradually towards the back of the of rushing direction where the longest distance is on the back side of
the direction in orbit around the Sun.

The phenomenon related to inertia where the momentum of masses of the atmospheric gases resists
changes in the speed motion of Earth during the acceleration period, these procedures occur in the
planets that have elliptical orbits, because when the speed of the Earth starts to increase from lowest
value (perigee) when the Earth is at the farthest distance from the star which revolves around, and after
that point, the planet speed begins to accelerate gradually from and the planet's speed reaches the highest
value (apogee), when the distance is the closest distance to the Sun, the mass of gases in the highest
altitudes prevents them from being accelerated with the same acceleration rates as the higher speed of
the planet when the planet starts to be accelerated in its elliptical orbits around the Sun, which lets them
lag in space behind the direction of rushing of the planet in their orbits and to be missed in the space,

Earth’s orbit around the Sun is elliptical and therefore the velocity of the rushing of the Earth changes,
where Earth’s speed is at lower value (Perigee) when the planet is at the farthest distance from the Sun
152 million km/s, where the speed is 29.29 km/s, after that point Earth's speed begins to accelerate
gradually and reaches to highest value (Perigee) when the distance is as closest to the Sun 14.7 million
km where the speed is 30.29 km/s, these changes in speed confuse the stability state of the gases in the
atmosphere of the Earth, especially at the point where the speed of the Earth starts to accelerate, where
the mass of gases generates momentum that obstructs them from being accelerated with the acceleration
of Earth, is called the inertia phenomenon) this leads to the missing a large quantity of atmospheric
gases that remains backward causing gases to escape from the atmosphere in space behind the direction
of Earth around the Sun, causing the phenomenon of gaseous escape from Earth’s atmosphere,
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especially of the high layers of Mesosphere, Thermosphere and Exosphere where the value of the
gravity force is relatively lower. As shown in the illustration 16 the differences in thicknesses of the
layers due to Earth's rushing in space, which leads to a decrease in those thicknesses on the front side
of the Earth's rushing, and it’s the increase on the opposite side because air is a liquefied substance and
compressible fluid without a mechanical resistance, we could expect the real shape of the layers of Earth
as shown in the illustration.

Stage of atomic diffusion from the lower layers towards the upper layers to
restore the state of balance between gravitational and thermodynamic
effects.

March equinox March 21

Perihelion Jan. 21

4 5 6 7 8 9 10 1 12 131
Earth’s speed at Perihelion zone is 9

<&
December solstice

Dec. 22

Stage of gaseous escape from the upper layers to space due to due to inertia effects
and friction solar particles with the gases and pushes them towards space.

The illustration 16. Shows the two stages of gaseous scape from Earth’s atmosphere that starts with the
inertia effects and the collusion of solar particles then stage of the atomic diffusion from the low layers
to upper layers.

Stages of gaseous escape from the Earth's atmosphere into space, the stage of gaseous escape from the
upper layers (Thermosphere and Mesosphere) to space due to inertia effects when the speed of Earth
gets accelerated the mass and momentum of the gases prevent them from accelerating at the speed of
the Earth and increase in the percentage of radiation and solar energetic particles when the Earth
approaches the Sun, which causes friction of these particles with the gases and pushes them towards the
space. The thicknesses decrease in the front of rushing direction the Earth, and the increase in the
opposite side because air is compressible fluid and relatively low mechanical resistance, we could
expect the real shape of the layers of Earth as shown in the illustration 16.

2. The effects of industrial gases and volcanic emissions upon balance circumstances of Earth’s
atmosphere:: When the high molecules weight industrial gases[21] such as Carbon dioxide CO.,
Methane (CH.), Sulphur hexafluoride (SFs), Nitrogen trifluoride (NF:) high molecular weight are
emitted to the atmosphere in large quantities will confuse the effect (n) of the relationship PV=nRT,
from what leads to an increase in the magnitude of (PV) which will overcome the magnitude of the
gravitational force to the masses of atmospheric gases in the Troposphere layer, what causes confusion
in the state of balance between the gravitational force and the thermodynamic effects, and because the
magnitude of the Earth's gravitational force is the constant that attracts the gaseous masses towards the
surface and that results a specific value of pressure on the Troposphere layer, this will rush of the light
elements in the layer (Nitrogen and Oxygen) to the higher layers (stratosphere and mesosphere), in
order to restore stability to the state of balance between the two mentioned forces in the Troposphere
layer, and this is the main reason behind the phenomenon of gaseous escape of light elements such as
oxygen and nitrogen and the collapse of the ozone layer in the Earth's atmosphere. When huge quantities
of relatively heavy molecular weight industrial gases and volcanic emissions [21] (such as Carbon
dioxide molecular weight 44.01 g/mol and sulfuric dioxide molecular weight 64.066 g/mol) are emitted
and are forcedly affected by the gravity force due to their relatively higher mass to the atmosphere. This
will lead to an increase in the amount of matter of gases in the atmosphere, which represents (n) in the
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relationship of ideal gases relationship PV=nRT which has a direct relationship with pressure and the
volume (PV), this will lead to a rising value of air pressure and volume in the Troposphere more than
its original value which is restricted according to the value of the gravitational force to the masses of
gases and the thermodynamic effects of the atmospheric gases in the equilibrium state of the mentioned
forces, this will lead the lighter gases molecular weight such as Oxygen molecular weight of 15,999 u
and Nitrogen molecular weight of 14.0067 u which are less affected by the force of gravity due to their
lower mass weight (lower mass) to be rushed to the (Stratosphere, Mesosphere), which causes damage
to the Ozone layer, which is formed from triple atoms of Oxygen, due to the rise of the triple molecular
Oxygen to high altitudes in which the atmospheric pressure is less than the physical conditions for the
formation of triple Oxygen to form Ozone gas despite its exposure to the ultraviolet rays of the sun, this
is the main physics factor for the results gap in the Ozone layer in the Earth's atmosphere, we conclude
that the process of gaseous escape from the Earth’s atmosphere is the result of the expansion of the
gases of the Thermosphere and their rushing towards the upper layers to Troposphere, and pushing the
gases of the upper layers to escape to Stratosphere and Mesosphere towards space, of the triple Oxygen
molecules (molecular weight 48 g/mol) in the first layers to the higher altitudes where devoid the
conditions of forming the triple Ozone molecule, so the triple Oxygen molecule decomposes into the
binary molecule or the singular atoms as found at high altitudes Stratosphere and Mesosphere, leaving
agap in the Ozone layer of the atmosphere of the Earth in addition to the chemical factor of the chemical
reactions of the active industrial gases and even due to collision the energetic solar particle with Earth’s
atmosphere, therefore the erosion of the Ozone layer in the Earth's atmosphere is not considered an
escape of gases as much as a disturbance in the qualitative balance system of gases in the Earth’s
atmosphere. The illustration 17 shows how the large molar of gases of such as Carbon dioxide CO.,
Methane (CH.), Sulphur hexafluoride (SFs), Nitrogen trifluoride (NFs), Nitrous oxide (N.O) etc., that
are highly affected by the gravity force of the Earth due their high density and masses that represents
(n) leads in the relationship PV=nRT to change in value PV, the pressure and volume to increase the
value of atmospheric pressure in the Troposphere is what causes the imbalance in the state of the balance
circumstances between the two effected forces (the gravity force of the Earth and the effects of the
thermodynamic processes of the gases), and this replacement leads pushing the elements of lighter
molar masses, such as Oxygen (O.) = 32.0 g/mol and Nitrogen (N.) = 28.014 g/mol) to move from
Troposphere to the higher layer Stratosphere and Mesosphere to restore the state of balance in these
mentions forces in the Troposphere, to return the value of the atmospheric pressure in the Troposphere
to its original value around 101.325 kPa.

Gases of Molecules weight
the industrial emissions (molar mass) g/mol
1. | Methane (CH4) 16.04246 g/mol
2. | Carbon dioxide (CO,) 44.01g/mol
3. | Nitrous oxide (N-O) 44.013 g/mol

4. | Nitrogen trifluoride (NFs) 71.002 g/mol

5. | Sulphur hexafluoride (SFs) | 146.06 g/mol

Table 11. High molar mass gases of the industrial emissions in Earth's atmosphere
High percentages of industrial residues are in the gas phase, and it is clearly seen in the emissions of

petroleum refineries, car smoking, and heavy machines global greenhouse gas emissions, which add
around 50 billion tonnes annually of gases to the Earth's atmosphere.
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Sector Gas emissions

1. | Energy % 73.2

2. | Agriculture, % 18.4
forestry, landuse

3. | Industry % 5.2

4. | Waste % 3.2

Table 12. Shows the gas emissions to the atmosphere yearly by the industry.

Since the middle of the 20th century, the annual emissions from burning fossil fuels have increased
every decade from 11 billion tons of carbon dioxide per year in the 1960s to 36.6 billion tons in 2022
according to the Global Carbon Budget 2022. After the losses of quantities of gases in the upper layers
(Mesosphere and Thermosphere) due to the acceleration of Earth in its elliptical or the collision of the
energetic solar particle with Earth’s atmosphere, this leads to an imbalance in the state of gaseous
equilibrium between the upper and lower layers, which guides to spread atoms and molecules from high
density to low-density zones causes the activation of atomic diffusion from the lower layers
(Troposphere, Stratosphere) towards the higher layers (Mesosphere and Thermosphere) to restore the
state of equilibrium in the upper layers (Mesosphere and Thermosphere) which guides to spread of
atoms and molecules from the high-density zone of the lower layer (Troposphere, Stratosphere) to low-
density zones in the higher layers (Mesosphere and Thermosphere), note that the loss of gases from the
upper layers to (Mesosphere and Thermosphere) occurs in every location of Earth in its orbit around
the Sun, but the peak of its activity in the phases the point of starting the acceleration and the shortest
distance to the Sun. These industrial gases with large molecular weight displace light gases such as
Oxygen and Nitrogen from the Troposphere to the Stratosphere (to restore the balance stat between the
gravitational force and thermodynamic effect of gases in the Troposphere and maintain the standard
value of atmospheric pressure in the Troposphere around 101,325 Pa), these industrial gases have a
second effect in increasing the temperature, which leads to the activate the variable T in the relationship
(PV=nRT) due to the effect of global warming, this leads to increasing the volume of air in the
Troposphere, which accelerates the process of displacement of small molecular weight gases into the
Stratosphere, for example, HFC-23 is a by-product of refrigerant manufacture have around 14,700 times
as powerful as carbon dioxide at warming the globe, this accelerate the process of forming gap in the
Ozone layer.

The double effect of the presence of industrial gases in the atmosphere upon the ozone layer:

The illustration 17 shows the double effect of the presence of industrial gases in the atmosphere upon
the Ozone layer, where the first is (the greenhouse effect), as it prevents the infrared spectrum from
Sun's rays from leaving and keeping it in the atmosphere, leading to an increase in the temperature,
representing (T) in the ideal gas relationship PV=nRT, this causes an increase in the amount of pressure
and volume in of the air masses which is affected by the heat representing (PV) in the ideal gas
relationship, the second is that these gases have a high molecular weight, so they are more affected by
the effect of the Earth’s gravitational force, so they remain confined within the atmosphere, which
increases the amount of matter, representing (n) in the ideal gas relationship, this leads to the
displacement of lower molecular weight gases, such as Oxygen and Nitrogen upward, restoring the state
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of balance in the Troposphere layer, restoring the value of atmospheric pressure to the value that is
equivalent to the effect of the Earth’s gravitational force upon the mass of confined gases in the
Troposphere layer. Thus, the troposphere loses huge amounts of oxygen in both its normal (O) and
excited and ionized states of the ozone molecule (Os), ultimately damaging the Ozone layer, which
protects living organisms from the fatal effects of the ultraviolet of Sun rays spectrums.

F=G.(m1.m2)/d?

PV =nRT

1

The greenhouse effect prevents the infrared spectrum 2
from the Sun's rays from leaving the atmosphere, The high molecular weight are more affected by
leading to an ing in the temperature, rey i Earth’s gravitational for emain them to be
(T) in the ideal onship, causes an ir spher e amount of matter
and volume in of the a Ses that r placement of lower
he heat representing (PV) ygen and Nitrogen
phere to the Stratosphere layer.

. Troposphere loses huge
amounts of Oxygen in both

s normal Oz and ionized
one molecule

amaging the

The illustration 17. Shows the effects of the greenhouse and the displacement of lower molecular weight
gases to the higher altitudes, such as Oxygen and Nitrogen upward, restoring the value of atmospheric
pressure to the value that is equivalent to the effect of the Earth’s gravitational force upon the mass of
confined gases in the Troposphere layer, restoring the state of balance in the Troposphere layer, the
Troposphere loses huge amounts of oxygen in both its normal (O;) and excited and ionized states of the
ozone molecule (Os), ultimately damaging the Ozone layer, which protects living organisms from the
fatal effects of the ultraviolet of Sun rays spectrums.

Emissions of industrial high molecules weight such as Sulphur hexafluoride (SFg) = 146.06 g/mol,
Nitrogen trifluoride (NF3) = 71.002 g/mol, Nitrous oxide (N2O) = 44.013 g/mol and Carbon dioxide
(CO2) = 44.01 g/mol into the atmosphere gases composition leads to a disturbance in the state of balance
between the amount of the Earth’s gravity force and the thermodynamics effects at the Troposphere at
the height (0-14.5 km), pushing a large percentage of low weight gases Nitrogen (N2) = 28.02 g/mol
and Oxygen (0,) = 31.999 g/mol towards the Stratosphere at the height 14.5 to 50 km, the value of
atmospheric pressure (101.325 kPa) in Troposphere at the height 0 to 14.5 km, so that the state of
balance between the effects of gravity and gases thermodynamics effects at the Earth’s temperature
average 14 degrees Celsius)which is determined by the Earth’s distance from the Sun.

The relatively high temperature of the Earth causes the physical activity of the atoms of gases and
expands in volume, which causes a reduction in the effect of atomic gravity on the atoms of the gases
so that the volume of one cubic meter in space around the Earth contains a lower value of gas matter.
Here we can count that the nature of the planetary atmosphere is one of the aspects of the age of the
planet’s formation, as the greater the amount of heavy elements in the planet’s atmosphere indicates the
older age of the planet’s formation, not only in terms of traditional chronological age, but also due to
thermal effects that accelerate the chemical and physical processes to accelerate the passage of the
atmosphere to its older formation ages. Therefore, we find that the atmosphere of Venus is filled with
heavy gases due to the high temperature of the planet, which led to the release of these gases from the
crustal rocks into the atmosphere, displacing light gases such as Oxygen and Nitrogen into the space
causing gaseous escape. This will also happen with the Earth’s atmosphere after a few billions of years
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when the Earth is in the advanced stages of formation. Gas escape is a natural path during the planet’s
formation ages, which is forcedly affected by the rate of temperature and availability of those gases as
a result of geological activities or industrial emissions.

The volume of one cubic meter of any gas in space contains a larger amount of the substance of that
gas due to the physical inertness of atoms which leads to the activation of the atomic gravitational field,
which causes the attraction of their atoms, therefore, we find low atomic weight elements such as
Hydrogen and Helium are available in abundance in distant planets such as Uranus and Neptune, despite
of their moderate gravitational force value and close to the value of the Earth's gravitational field, while
these two components are absent in the Earth's atmosphere. In the meantime the volume of one cubic
matter of any gas in space around the Earth contains a lower amount of the substance of that gas
representing (n) in the ideal gas relationship, due to the relatively high temperature increasing the
physical activities of atoms and expansion of their volume, which leads reduction of the effects of their
atomic gravitational field, due to the increase the distances among their atoms, therefore the low atomic
weight elements such as Hydrogen and Helium are unavailable in Earth’s atmosphere.

4.0 Factors that lead to the form of airglow around planets: There are some explanations for this
phenomenon which state that airglow when the atmospheres of planets including Earth and Mars glow
during day and night as sunlight interacts with atoms and molecules within the planetary atmospheres
and light up as airglow, in the atmosphere of Earth occurs due to glowing Oxygen when the energetic
solar particles from the Sun hit the upper atmosphere this Oxygen driven emission such light of polar
auroras of green hue wavelength of light (557.7 nanometre).

Image 13. Shows Airglow in Earth's atmosphere observed from the International Space Station
On Earth.

The effect of the total internal reflection to form the airglow in Earth’s atmospheres: The airglow
known that occurs due to glowing Oxygen is produced during polar auroras when energetic electrons
from interplanetary space hit the upper atmosphere. The aurora, however, is just one way in which
planetary atmospheres light up. There is another factor that causes this phenomenon, as all conditions
are available for the total internal reflection due to the difference in density of the atmospheric layers
between the Troposphere and Stratosphere, where the sun's rays coming from the horizon collide with
the layer between the Troposphere and Stratosphere) and due to the reduction of the density of the
Stratosphere than the Troposphere leads to the occurrence of the phenomenon of total internal reflection
due to the light reflection of the layer between (Troposphere and Stratosphere), so leads the area
between them to be illuminated to appear as airglow around the Earth. This is why the intensity of the
airglow increases during the day and decreases during the night because the resource of the light is from
the Sun rays coming from beyond the horizon, therefore we could call this the atmosphere lensing and
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its colour changes in the atmosphere of Earth according to the observation angle due to the differences
in the angles of light reflection according to its frequency energy, when we return to the basic concepts
of the properties of light, we find that one of these properties is the refraction of light during the
transition from the high dense medium to the least dense medium.

Image 14. Shows the blue airglow on Earth.

Image 15. Shows the yellow airglow on Earth.

Image 16. Shows the green airglow on Earth.
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Image 17. Shows the distortion of the airglow on the Earth is due to the effect of two factors, first is
the collision of cosmic particles with the atmosphere and second is the effect of light reflection.

n1.Sin (61) =n2 Sin (62) ............... 8

Could described as Snell’s low

n1= the reflection index of the first medium (Troposphere layer).
n2= the reflection index of the second medium (Stratosphere layer).
61=angel of the incident.

62= angel of the reflection.

The total reflection occurs when the angel of the incident 81 is greater than the reflection angle 62,
where Sin(61)=n1/n2.
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The surface of collision of solar radiation
with the layer separating the layers of the Solar ray coming from beyond

atmosphere the horizon

Stratosphere

e 1 T'he angle of the incident

Troposphere

nl.sin(®,;) = n2.sin(S,)

The illustration 21. Shows how the total internal reflection creates airglow in Earth's atmospheric
layers between the Troposphere and Stratosphere.

Because the atmosphere layer Troposphere is denser than the upper atmosphere Stratosphere, the
coming lights from below the atmospheric layer Troposphere towards the upper atmospheric layer
Stratosphere are reflected from the surface of encounter of these two different density layers, this is
why the airglow of Earth's atmosphere could be visible only at specific altitudes where the reflected
rays are at the same angle in the observation direction, in the meantime the reflected lights analyses
according to its frequency energies to different angles. The evidence is that the intensity of Luminosity
of the airglow dims at night because it often depends upon the Sun’s light, while its Luminosity
increases during the day due to the presence of high proportions of the Sun’s light, note that this
phenomenon occurs clear when we see the sky from under the water, where we see the surface is such
a mirror reflecting the ground image of the swimming pool, but we do not see the sky except when the
angles of sight is zero or exactly in a straight line. The atmospheric glow reflects the value of the gravity
force of the planet, where as much as the value of gravity in the atmosphere is at a higher rate leading
to generates the higher value of the gravity force of the planet because it will attract larger quantities of
gases from the space and increasing the thickness of the atmosphere, generating visible light below the
20 km altitude level to have a good probability of producing airglow.

The resemblance of emergence of a comet's tail with planetary gaseous escape phenomenon
according to the thermodynamic concept of gases:

4. The fireball spots during the impact of Comets or Meteors: Fireball spots in Earth’s atmosphere
during the impact of Comets or Meteors with the highest density of the atmosphere layer (Troposphere)
which represents the elevation of the atmosphere glow of Earth, where before their impact with
Troposphere they merely burning quietly in the upper layers (Stratosphere) which has a lower density
of gases. Often rocky objects usually burn up between 15 to 20 kilometres above the ground creating
fireballs at that altitude. Meteors light up almost as soon as they hit Earth's atmosphere when we see a
meteor it means look at a piece of dust burning bright about 80 to 120 km in altitude above Earth's
surface due to the friction the materials of a meteor with the gases of the atmosphere at the high altitudes,
but when this meteor gets closer to the Earth will impact with the higher density gases layers of the
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atmosphere, the style motion of meteors will be changed from friction to the collision with the high-
density gases of the atmosphere which results from totally crash of meteor which often results from an
explosion and some damages on the surface of the Earth due to the expanding gases via effects of the
high temperature created during the collision.

Comets: solid body the nucleus is solid body around tens km made of ice, rock, dust, and frozen gases
as they fracture and disintegrate leaves a trail millions of km of solid debris and gases.

Asteroids: small rocky iron or ice debris flying in space around 1 to 100 km.
Meteoroid: are small asteroids from 1 micron to 1 meter.

Meteorite: fragments of a meteoroid or an asteroid of a few grams to several dozen that survive passage
through the atmosphere and hit the ground.

Fireball spotting is due to the impact of the comet with the high density of the atmosphere layer
Troposphere which creates the air low where it was merely burning in the upper low-density layers,
while rocky objects usually burn up between 15 to 20 kilometres above the ground, fireball occurred at
an altitude of 46 kilometres. The fireball advanced in a southwest direction until it extinguished at an
altitude of 69 kilometres above sea level, Meteors light up almost as soon as they hit Earth's atmosphere.
On average, when you see a meteor, you're looking at a piece of dust burning bright about 50 to 75
miles (80 to 120 km) in altitude above the Earth's surface, generating visible light below the 20 km (12
miles) altitude level to have a good probability of producing a meteorite fall.

The influences of the variation in the values of gravity forces and thermodynamics processes of
atmospheric gases upon the equilibrium state and the rates of gaseous escape of the planetary
atmospheres:

There are three probabilities of the diversity of the values of gravity forces and thermodynamics
processes of atmospheric:

1. When the effects of the thermodynamic process of the atmospheric gases are greater than the
effects of the gravitational acceleration force of the planet (F1 < F2):

When the gravitational acceleration force F1 of the planet is at very low and less than the effects of the
thermodynamic effects F2 of the atmospheric gases, this will certainly collapse the atmosphere of the
planet due to increasing the gaseous escape, because the gravitational acceleration force will not be able
to confine gases of the atmosphere to the surface, as it occurs on the mass Mercury planet 3.285x1023
kg generate low gravity force around 3.7 m/s2 in the meantime temperature rises to very high rates
around 430°C which exiting the thermodynamic processes which guides to generate great value of
pressure to expand atmospheric gases above the ranges of the gravitational fields, and its gravitational
value (3.7 m/s?) is devoid of atmosphere, which means that the rate of gaseous escape is very high due
to the weakness of the value of the gravitational field generated by its small mass resulting collapse of
the balance of the atmosphere of the planet when the planetary gravitational force is low (due to small
mass of planet) and the thermodynamic effect of atmospheric gases is high (high temperature), the
thermodynamic effect of the atmospheric gases will overcome the effect of the planetary gravitational
force, which leads to the generation of high pressure that pushes the atmospheric gases towards the
upper layers of the atmosphere.
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The image 3. Shows the relation of the size of Mercury to size Earth [19].

In group of planets that are close to the Sun (Mercury 430 °C, Venus 475 °C, Earth 14 °C, and Mars -
60 °C) the temperatures rise relatively in their environments leading to the expansion of the volume to
generate higher rates of pressure increases able to overcome their influence on the gravitational fields
of the planets, this causes the presence of heavier elements such as Oxygen, Nitrogen, Argon and
Carbon dioxide, which has high atomic or molecular weight and are affected forcedly by the
gravitational force of the planets, where their attraction towards the surface with relatively higher force
leads to the displacement of lighter elements (Hydrogen and Helium) towards higher altitudes to be
escaped from the atmospheres of the planets (Mercury, Venus, Earth, and Mars).

The gaseous escape of Mercury is Sodium tails as shown in Image 4 where the observation of the
atmosphere of Mercury indicates the existence of a high concentration of Sodium in the exosphere of
planet Mercury, as the solar wind encounters Mercury, it slows down, piles up, and flows around the
planet (grey ball). This figure shows the density of protons from the solar wind, as calculated by
modelling the planet's magnetic sheath, or magnetosphere. The highest density, indicated by red, is on
the side facing the sun; yellow indicates a lower density and dark blue is the lowest. The tiny planet
endures endless assaults by intense sunlight, powerful solar wind, and high-speed miniature meteoroids
called micrometeoroids. The planet's flimsy covering, the exosphere, nearly blends in with the vacuum
of space, making it too thin to offer protection. Because of this, it's tempting to think of Mercury's
exosphere as just the battered remains of the ancient atmosphere, the exosphere is constantly changing
and being renewed with sodium, potassium, calcium, magnesium, and other species that are liberated
from Mercury's soil by barrages of particles. Because both these particles and Mercury's surface
materials respond to sunlight, the solar wind, Mercury's magnetic sheath (the magnetosphere), and other
dynamic forces, the exosphere may not look the same from one observation to the next. Far from being
dead, Mercury's exosphere is a place of amazing activity that can tell astronomers a lot about the planet's
surface and environment.
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Image 4. Shows the large whitish-reddish mass is the sodium in the exosphere around Mercury [21],
the large whitish-reddish mass is the sodium in the exosphere around Mercury (dark blue circle), Image
Credit: NASA/GSFC/Mehdi Benna Pity.

In image 4, shows the large whitish-reddish mass is the sodium in the exosphere around Mercury (dark
blue circle). In the upper left corner, Mercury's position (purple ball) in its orbit (light blue circle) around
the sun (yellow ball) is shown. (TAA stands for true anomaly angle—the angle between Mercury, the
sun, and the closest point to the sun along the orbit, which is known as the perihelion point.) As Mercury
orbits, the distance between the planet and the sun changes and so does the speed at which Mercury is
moving relative to the sun. These changes, in turn, affect both the brightness of the sodium emission
and the amount of radiation pressure a sodium atom experiences. These factors yield the greatest amount
of sodium in the exosphere when Mercury is at a middle distance from the sun. This still image was
taken from an animation showing the seasonal effects of sodium in Mercury's exosphere. (For the
animation, a simple, uniform source of sodium is assumed.) Credit: NASA/GSFC/Matthew Burger2.
Going their separate ways. The atoms and molecules in Earth's atmosphere bounce around and collide
all the time, but this doesn't happen much in Mercury's exosphere. Instead, the species tend to follow
their paths and are more likely to collide with the planet's surface than with each other.

Therefore we may assume that the absence of the atmosphere on the planet Mercury is due to the
collapse of the balance circumstance between the gravity force and the thermodynamic effect of
atmospheric gases due to the excessive rising in temperatures on the surface of the planet Mercury that
led to expanding the volume of gases to great values to rush those gases towards the space overcoming
the force of gravity the planet Mercury, due to increasing its temperature extremely around (427 °C)
while the gravity force is at a very low limit (3.7 m/s?) due to its low value of mass (3.285x10% kg),
thus the thermodynamic effect of the atmospheric gases overcame the value of the gravitational force
of the planet, which finally led of gaseous escape extremely in the first ages of the formation of the
planet Mercury.

2. When the effects of the gravitational acceleration force of the planet are greater than the
effects of the thermodynamic processes of the atmosphere gases (F1 > F2):

If the effects of the gravitational acceleration force F1 of the planet is greater than the effects of the
thermodynamic processes of the atmospheres gases F2, the gravitational acceleration force will be able
to confine the atmospheres gases in the low altitudes of the low ranges of the planetary gravitational
field and will not have any gaseous escape, exactly what occurs on the Jupiter planet which has a great
gravitational acceleration force around 24.79 m/s?), in the meantime low temperature is around -110 °C
reducing the thermodynamic effects which leads gases to shrink, and this low limit of temperature in
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the Jupiter planet will guides the atmospheric gases to shrink to be liquidize and reduces the pressure
due to the thermodynamic processes, therefore we find that the atmospheric pressure in the Jupiter
planet is 70 kPa lower than atmospheric pressure on Earth (at sea level), despite of the great gravitational
acceleration force which confine gases toward the surface of the planet.

The fared planets which have a very distances from the Sun (Jupiter -140 °C, Uranus -195 °C, Neptune

-200 °C, and Pluto -232 °C), the elements of their atmosphere elements liquefy or even freeze due to
the effect of the reduction of the temperature and separate from the gaseous atmosphere to form a liquid
or solid layers of these elements on the surface of the planet and stop their influence on creating
atmospheric pressure and their role gets cancel in the formation of planetary atmospheric, checking the
liquefaction and solidification temperature of the gaseous elements in the periodic table of elements,
we can predict the type of elements that form regions surrounding the planets after knowing the
temperatures on their surfaces, it is logical to expect the presence of meteors consisting of solid Nitrogen
and Oxygen that strike the surfaces of very distant planets such as Neptune and Pluto, a solid state phase
even when the pressure is zero, and during their collides with the surface of those fared planets, will
form layers of ice (solid-state) of these elements, although the gravitational force of those planets is
low, because at extremely low temperatures, these elements are attracted to each other in distant space
due to the effects of the atomic gravity fields of these elements and approach their atoms each other
more when in the gaseous phase.

The image 5. Shows the relation of the size of Jupiter to size Earth.

Planets of the first orbits of the solar system (Jupiter -140 °C, Uranus -195 °C, Neptune -200 °C, and
Pluto -232 °C) get higher percentages of gases to confine them with the composition of their atmosphere
gases, what encourages this is the extreme decrease in temperatures in the planets in the first orbits of
the solar system, which leads to a significant reduction in the volume of these gases and an increase in
their density, causing a decrease in their influence on the gravitational fields of the planets. Planet
Jupiter has a mass (1.898 x 10%’ kg) and an amount of gravity (24.79 m/s2), which is 2.4 times that of
Earth, the planetary gravitational force is very high (the masses of the planet are large) and the
thermodynamic effect of atmospheric gases is low (the temperature is low) this leads to a decrease in
the value of atmospheric pressure because:

A. Gases shrink due to the low temperature, which leads to a decrease in the value of pressure generated
due to thermodynamic effects.
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B. an extreme increase in the surface area of the planet, as the pressure is distributed over a wide area,
which leads to a decrease in the value of the generating force, as in the relationship:

Pressure = Force / Area

Therefore the gaseous escape is non-existent in the planet Jupiter atmosphere and the evidence is the
presence of the elements Hydrogen and Helium at a very dense rate in the atmosphere, confined due to
influence of the massive gravitational force where these elements Hydrogen and Helium does not exist
in the atmosphere of the planets Mercury, Venus, and Earth which have lower values of mass and
gravity than Jupiter, the effect of the gravitational force of the planet is greater than the effect of
thermodynamic gases, especially in the temperature of the surface of Jupiter within the limits of (-110
°C) where the physical activities of the atoms decrease extremely, leads increasing of their density, their
size and pressure decrease, occupying small volumes being more affected by the influence of the
gravitational force of its gravitational field of Jupiter, because the thermodynamic processes related to
the phase transformations of gases from the liquid phase to the gas phase are closely related to the
atomic diffusion, supported by the atomic dynamic forces of the properties of the elements in the
conditions of those transformations, so the atomic diffusion occurs with extreme violence. If the effects
of the gravity force of the planet F1 is greater than the effects of the thermodynamic processes of the
atmosphere gases F2, the gravitational force will be able to confine the atmosphere gases in the low
altitudes of the ranges of the planetary gravity field and will never get any losses of gases to the space
preventing the gaseous escape exactly what occurs on the Jupiter planet which has a great gravity force
around 24.79 m/s?, while the temperature drops around -110 °C preventing the thermodynamic
processes that lead gases to expand, this low limit of temperature in Jupiter planet will guide the
atmospheric gases to shrink and even to liquidize and reduce the generated pressure due to the
thermodynamic processes, therefore we find that the atmospheric pressure in the Jupiter planet is 70
kPa slightly less than atmospheric pressure on Earth’s sea level, despite of the great gravity force which
confines gases toward the surface of the planet forcedly.

Jupiter Earth
1. | Mass 1.898 x 10°’kg | 5.973 x10** kg
2. | Gravity 24.79 m/s? 9.807 m/s?
3. Temperature | -110°C 13.9°C
4. atmospheric | 70 kPa 101.325 kPa
pressure

Table 7. Data comparison between Jupiter and Earth.

Note that Jupiter has mass (1.898 x 10%" kg) and gravitational acceleration (24.79 m/s?) while the value
of atmospheric pressure is (70 kPa) less than the atmospheric pressure on the planet Earth about
(101.325 kPa) dropping temperatures on the surface of Jupiter to the limits (-110 °C) of liquefaction of
Oxygen the gas of critical temperature (-90°C) and Nitrogen (-147) leads to the formation of liquid
surfaces of these two elements upon the surface of Jupiter, exactly like the water surface on Earth, which
considered the best solvent areas for gases in the atmosphere of Jupiter (Hydrogen and Helium) which
plays an important role in dissolving these two elements (Hydrogen and Helium) of the atmosphere in
the in those liquid surfaces of, which causes the decrease in atmospheric pressure of Jupiter. These
temperatures are within the limits of the temperatures of liquefaction, freezing, and evaporation of
Oxygen and Nitrogen gases, therefore, it is likely that these swirling shapes in the atmosphere of Jupiter
are the result of the explosions accompanying the processes of phase transformation among solid, liquid
and gas phases of Oxygen and Nitrogen, as is occurs in our laboratories when observing these phase
transitions of these two gases, because these temperatures rates on Jupiter are within the limits of the
temperatures of freezing, liquefaction, and evaporation of Oxygen and Nitrogen gases, therefore the
influence of the planetary gravitational force dominates over the thermodynamic effects and leads to
preventing gaseous escape from the atmosphere into space. The planetary gravitational force is high
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(large mass) and the thermodynamic effect of atmospheric gases is very low (temperature is very low),
the effect of the gravitational force will overcome the thermodynamic effect, preventing the gaseous
escape, dropping the temperature extremely will lead to the freezing of light elements, and prevent the
chances of the formation of liquid surface for these gases on the surface, and preventing the solubility
of atmospheric gases in any liquid surface, which leads to the sharp increase in atmospheric pressure,
as happens on the planet Neptune, which has a mass of (1.024 x 10?°kg) and a gravitational value
(11.15 m/s2 and its temperature rate around (-200 °C) that’s mean around (-180°C to -240°C), note that
Oxygen freezing temperature of (-218.8 °C) and freezing temperature of Nitrogen (-210 °C), therefore
it’s not possible to find these two elements as liquid phase on the surface of planet Neptune, this
absences of the liquid surfaces and the absence of the opportunity of dissolve atmospheric gases to in
those liquid surfaces, leads to increase the value of the atmospheric pressure to tremendous values to
reach around 10 GPa or about 100,000 times of Earth's atmosphere, this is why Neptune atmosphere is
made up mostly of Hydrogen and Helium with just a little bit of methane, note that the location of the
Neptune is at the second orbit around the Sun, grant it the biggest shares of the attracted gases from the
space during rushing the solar system in the space in the orbit around the centre of Milky Way galaxy
to increase the variable (n) the amount of substance in the equation PV=nRT which has proportional
relationship with the value of generated pressure, P is pressure, V is volume, n is amount of substance,
R is ideal gas constant and T is temperature.

The image 6. Shows the relation of the size of Neptune to size Earth.

Neptune Earth
1. | Mass 1.024 x 10%°kg 5.973 x10%* kg
2. | Gravity 11.15 m/s? 9.807 m/s?
3. Temperature | -200 °C 13.9°C
4. | atmospheric | 10 GPa or about 100,000 101.325 kPa
pressure times of Earth's atmosphere

Table 8. Data comparison between Neptune and Earth.

The reason behind the extremely high atmospheric pressure of the planet Neptune which is equal to 10
GPa is due to the presence of a large amount of elements in its atmosphere, which causes a double
effect:

1. It increases the thermodynamic effect in the atmosphere and represents the amount of substance (n)
in the ideal gas equation: PV=nRT.

2. It increases the effect of the gravity field where it represents (m2) Newton's law of universal
gravitation: F= G. (m1.m2)/ d2.

The reason for the existence of a huge amount of elements in the atmosphere of the planet Neptune is
because of the ability of the value of the planet gravitational which is equal to 11.15 m/s? to attract those
elements that are in a low thermodynamic activity due to the decrease in entropy in extremely low
temperature. The second reason is that the planet Neptune location occupies the second orbit of the
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planets of the solar system, where elements coming from space pass through the gravity field of the
planet Neptune before passing the gravity field of the rest of the planets. This gives a great opportunity
to the planet Neptune to attract a great amount of these elements and higher than the shares of attracted
elements of the rest of the planets, where the high gravitational force of the Sun in the low altitudes
leads to attracting these gases to the Sun before they are attracted to the planets (Mercury 46.098 million
km, Venus 108.18 million km, Earth 152.09 million km, and Mars 208.22 million km), note that these
elements are just gaseous clouds in space that collide with the gravitational field of the solar system
during the traveling within its trajectory around the galactic centre of the Milky Way galaxy at an
average speed of 230 km/s as shown in the illustration 1. But this does not happen with the planet Pluto,
which occupies the first orbit of the solar system, due to the meagre value of the gravitational force of
the planet Pluto (0.62 m/s?) which prevents it from attracting a large quantity of these gases from the
space to its gravitational range, led the value of the atmospheric pressure of the planet Pluto remains
low equal 10 pbar.

Image 7. Neptune planet was taken by Voyager 2 less than five days before the probe's closest
approach to the planet on Aug. 25, 1989. The picture shows what's called the Great Dark Spot — a
storm in Neptune's atmosphere — and the bright, light blue smudge of clouds that accompanies the
storm. (NASA/JPL-Caltech)

The presence elements Hydrogen and Helium in the atmosphere of planets which have a very far
distances of the Sun, such as Neptune: Therefore it’s able to predict the presence of the elements
Hydrogen and Helium in the atmosphere of planets which a fared from the sun, such as Neptune,
because the influence of the thermodynamic factor of gases leads them to condense to the liquid phase
due to the extremely low rates of temperature leading them to form intense masses that allow the
attractive force of planets to confine them in the limes the planetary gravitational field, and these
conditions do not exist in the circumstances of rest of the planets which are close distances to the Sun,
which have relatively high temperatures rates, which leads these gases to expand to at high rates and
granting them its extreme low density, which makes it difficult for the planetary gravitational forces to
have any influence upon them, as we find in the Earth’s atmosphere the Hydrogen and Hilum ascending
up (in balloons) toward a very high altitudes and escaping to the outer limits of atmosphere. The
thermodynamic factor of gases leads them to expand extremely due to the extremely relatively high
rates of temperature leading them to have a very low density preventing the planetary gravitational force
from doing their gravitational effects upon the materials of these gases and causing the failure of the
capability of the gravitational effects in the equilibrium circumstances of the atmosphere. Note that this
thermodynamic effect of gases at extremely low temperatures occurs in the dense gas clouds of the
early stages of star formation, where the clouds begin to shrink as a result of the effect of the atomic

35



gravitational field of the Hydrogen element which available abundantly in those clouds lead it to shrink,
forming the first nuclei of the formed stars, and these Hydrogen clouds are in cold deep space in within
the limits of absolute zero, where the atoms are at their lowest kinetic activity, so the force of the atomic
gravitational field of the Hydrogen overcomes the force of the propulsion force of the collisions among
the atoms, this guides the Hydrogen clouds to contract. But these conditions are not available in the
atmosphere circumstance of the Earth nor the rest and close planets to the Sun where temperatures rise
to several handed above the absolute zero. From what leads to an increase in the kinetic activity of
Hydrogen atoms and an increase in their atomic collisions, which leads to an increase in the volume of
the atmospheric gases in high rates of temperature, what makes the problem more complex is the
presence of heavy elements (high mass weight) in the planetary atmosphere such as Oxygen, Nitrogen,
and Argon, which are affected harder by the force of the planetary gravitational field due to their
relatively high mass weights, these relatively high mass weights gases (Oxygen, Nitrogen, and Argon)
descend towards the surface of the planet with a great force, and leads to the displacement of light gases
(relatively high mass weights) such as Hydrogen and Helium towards the upper zones of the
atmosphere, in this case it’s possible to apply Archimedes rule of (the volume of the submerged part of
the object is equal to the volume of the floating part of the object). Here, the submerged body represents
the relatively high mass weights gases in the atmosphere such as oxygen, Nitrogen, and Argon), and
the volume of the floating body is the light gases (relatively low mass weights) such as Hydrogen and
Helium, and this causes the displacement of the light gases towards the upper zones of the atmosphere
and occupying very high zones of the atmosphere, especially if the proportions of the heavy gases such
(Oxygen, Nitrogen, and Argon) are at high rates as it’s in the atmosphere of the Earth, which eventually
causes the escaping of the light gases (relatively low mass weights) such Hydrogen and Helium from
the atmosphere towards the space.

Hydrogen phase diagram
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The illustration 12. Shows the Hydrogen phase diagram.
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The illustration 13. Shows the Hydrogen - Density and Specific Weight vs Temperature and Pressure
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The illustration 14. Shows the Hydrogen - Density and Specific Weight vs. Temperature and Pressure

The cooperation between the planetary atmosphere of the Earth and Pluto: When the planetary
gravitational force is very low 0.62 m/s? (due to its very small mass 1.303x10%? kg) and the
thermodynamic effect of atmospheric gases is also very low (due to extreme reduction of the
temperature -232 °C) the effects of both forces gravitational force F1 and the thermodynamic effect F2
work on decrease its atmospheric pressure, leads to generate very low atmospheric pressure (about 1 Pa
or 10 pbar) about 1/100,000 of Earth's atmospheric pressure.
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The image 8. Shows the relation of the size of Pluto to size Earth.

Earth's atmospheric pressure.

Pluto Earth
1. | Mass 1.303 x 10%2kg 5.973 x10%* kg
2. Gravity 0.62 m/s? 9.807 m/s?
3. Temperature -232 °C 13.9°C
4. atmospheric pressure 10 pbar, roughly 1/100,000 of | 101.325 kPa

Table 9. Data comparison between Pluto and Earth.

Image 9. NASA's New Horizons captured this high-resolution enhanced colour view of Charon just
before the spacecraft made its closest approach to Pluto on July 14, 2015.

Credits: NASA/Johns Hopkins University Applied Physics Laboratory/Southwest Research Institute
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Image 10. Shows Pluto’s icy surface, NASA/Johns Hopkins University Applied Physics
Laboratory/Southwest Research Institute/lsaac Herrera/Kelsi Singer.

The freezing temperature of Oxygen at —218.79 °C and Nitrogen at —210 °C causes of forming icebergs
on the surface of planet Pluto at -232 °C, therefore the low value of gravity of the planet Pluto at
0.62 m/s2 cannot attract Hydrogen and Helium gases to confine them in the range of their gravity fields,
what leads to the gaseous escapes of Hydrogen and Helium reach high rates towards space. Pluto has
huge ice volcanoes that may still be active to this day. The comprehensive analysis of data from NASA’s
New Horizons spacecraft, which flew past Pluto in 2015, has revealed that a large area of its surface at
least 180,000 square kilometres — is made up of ice that seeped out from underground via volcanism
relatively recently.

3. When the effects of the gravitational force of the planet are equal to the effects of the
thermodynamic process of the atmosphere gases (F1= F2):

When the effects of the gravitational force of the planet F1 are equal to the effects of the thermodynamic
process of the planetary atmosphere gases F2, the gravitational acceleration force will be able to confine
the atmosphere gases of the planetary gravitational field strongly where the thermodynamic effects at
low rates of gaseous escape as it occurs on the Earth and Venus which the gravitational acceleration
force of Earth is 9.807 m/s2 while the temperature rate reaches 14 °C, and the gravitational acceleration
force of Venus is 8.87 m/s2 while the temperature rate reaches 475 °C, this grants the opportunity to the
thermodynamics processes to create high rates of pressure due to the expansion of atmospheric gases
in the high gravity force range to be confined in their gravity fields, the tail of Venus is the evidence of
the gaseous escape from the atmosphere, when the solar wind nearly breaks off Venus the lonosphere
layer of Venus the expands into space, the sheath of electrons and ions enveloping Venus at a height of
150 to 300 kilometres can expand into space like a tail. This exceptional deformation occurs on the
planet’s night side, when the solar wind, the flow of charged particles from the Sun, nearly comes to a
stop, data obtained by instruments on board ESA's spacecraft Venus Express.
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The illustration 15. Shows the Gas trail in space of Venus is surrounded by an ionosphere at a height
of 150 to 300 kilometres© ESA/Wei et al (2012)

Venus is surrounded by an ionosphere, a sheath consisting of electrons and ions, this is referred to as
plasma, where the charged particles are created on the planets’ day sides when ultraviolet light with
extremely short wavelengths and X-rays enter the outer layers of the atmosphere, on Earth, the particles
are trapped by the strong magnetic field forcing them to rotate together with the Earth. The electrons
and ions in the ionosphere flow from the day side to the night side by the high plasma pressure on the
day side, such as compressed gas escaping from a pressure vessel and the plasma travels from the region
with high pressure to one with lower pressure. The new measurements prove that the night-side
ionosphere protrudes approximately 15000 kilometres into space, where the tail could be much longer.
It might measure up to millions of kilometres.

2.5 The effect of mass weight of the elements of gases of the atmosphere:

Elements that have a low mass weight in periodic table such as (Hydrogen and Helium) are less affected
by the force of planet's gravity field, therefore they occupy regions at high altitudes in the atmosphere,
therefore are more candidates for escape from the atmosphere, as well as the rest of the elements occupy
regions in the atmosphere according to their mass weight, in respect to the Earth’s atmosphere the mass
number of Nitrogen is 14 and the mass number of Oxygen is 16 therefore we find Nitrogen gas covering
the higher layers of Earth's atmosphere - above - the Oxygen gas, therefore the escape-ability of
Nitrogen to the space is at a higher value than the value of the escape-ability of Oxygen from Earth's
atmosphere to the space, if the atmosphere lose big ratio of gases for a long term next several million
years - and that could not change the value of atmosphere pressure, because any reduces in the value of
atmosphere pressure of the Earth will have the effect to reduce the boiling temperature of the water of
Earth's oceans and water surfaces to evaporate and transfer to steam substituting the position of the lost
gases, also reducing atmosphere pressure will urge the rest of dissolved gases either in the oceans or
even in the soft ground to be released to the atmosphere, in the meantime the ultraviolet ray of the sun
rays able to break water molecules in the atmosphere to Hydrogen and Oxygen that may also substitute
the value of lost Oxygen of the atmosphere. Therefore when we see the aurora we find the violet colour
is above the green colour because the violet colour is the effect of the collision of cosmic particles with
Oxygen which is occupy higher altitudes, while the green colour is the effect of its collision with
Nitrogen which occupy lower altitudes in the atmosphere. This is why (Hydrogen and Helium)
represents the main shares of the atmospheric gases of (Jupiter -140 °C, Uranus -195 °C, Neptune -200
°C, and Pluto -232 °C), due to the low temperature that reduces the thermodynamic effects to be shrank
to extremely small volumes and reduce their generated pressure, causes of their attraction towards the
surface with a relatively higher forces, leads to the displacement of light elements (Hydrogen and
Helium) towards the higher altitudes therefore and do not form a proportion of the components of the
atmospheric gases of the planets (Mercury 430 °C, Venus 475 °C, Earth 14 °C, and Mars -60 °C).
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Checking the diagram of the relationship between the density and the temperatures of Hydrogen, we
notice that in very low temperatures within the limits of the temperatures of the distant planets such as
(Jupiter -140 °C, Uranus -195 °C, Neptune -200 °C, and Pluto -232 °C), we find that the density of this
element is very high at low temperatures, and its density is very low at average temperatures among the
planets close to Sun.

The illustration 17. Shows the thermodynamic effects, mass of the planet and entropy of atoms upon
the balance circumstances of planetary atmospheres, the relationship between the temperature and
pressure according to the universal ideal gases theory of planets of solar system when the planetary
gravitational force is high (large mass) and the thermodynamic effect of atmospheric gases is very low
(temperature is very low), the effect of the gravitational force will overcome the thermodynamic effect,
preventing the gaseous escape, dropping the temperature extremely will lead to the freezing of light
elements, and prevent the chances of the formation of liquid surface for these gases on the surface, and
preventing the solubility of atmospheric gases in any liquid surface, which lead to the sharp increase in
atmospheric pressure, as happens on the planet Neptune, which has a mass of (1.024 x 10%°kg) and a
gravitational value (11.15 m/s2 and its temperature rate around (-200 °C) that’s mean around (-180°C
to -240°C), note that the freezing temperature of Oxygen (-218.8 °C) and Nitrogen (-210 °C) therefore
it’s not possible to find these two elements as liquid phase on the surface of planet Neptune, this
absences of the liquid surfaces and the absence of the opportunity of dissolve atmospheric gases to in
those liquid surfaces, leads to increase the value of the atmospheric pressure to tremendous values to
reach around 10 GPa or about 100,000 times of Earth's atmosphere, note that the location of the Neptune
is at the second orbit around the Sun, grant it the biggest shares of the attracted gases from the space
during rushing the solar system in the space in the orbit around the centre of Milky Way galaxy to
increase the variable (n) the amount of substance in the equation PV=nRT which has proportional
relationship with the value of generated pressure, P is pressure, V is volume, n is amount of substance,
R is ideal gas constant, T is temperature.
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The illustration 18. Shows the effect of temperature, mass of the planet and entropy of atoms upon the
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Dropping temperature extremely decreases the Kinetic activity of gas atoms reduces the distance among
their atoms, activating the effect of the atomic gravity fields forming masses of gases that are attracted
by the gravity force of the planet to form a thick atmosphere as the planet Neptune knows the
atmospheric pressure (10 GPa) despite the decrease in the thermodynamic activities of gases at low
temperatures (-200 °C) due to the effect of the gravity force of planet Neptune to confine those gas
masses toward the surface forcedly.

The gaseous escapes from Comets and asteroids: Looking closely at Image 11. Comet Hyakutake
of an asteroid with two tails allows us to understand the reason behind the presence of two tails instead
of one tail, as the first tail is caused by the phase transformation of frozen gases on the surface of the
asteroid, such as Methane and Ammonia, precipitated on the surface into the gaseous phase
“sublimation phenomenon” when the temperature of the asteroid rises as it approaches the Sun, whereas
the first tail which consists of gases, has a low momentum as a result its low mass weight of than the
relatively high mass weight of sand (silicates) of which the second tail is composed, thus the tail that
consists of sand particles are greatly affected by the solar particles bombardment, and be pushes
forcedly away more than the gases particles of the first tail, so the second tail takes sharper angle than
the first. The effects of extreme reduction of the temperature upon the physics the environment feature
of fared planets and Comets due to their a fared distances of the Sun, where Comets and asteroids are
completely frozen when they are far from the Sun, and most are just a few kilometres across and
appearance changes as it approaches the Sun, when solar heat warms the comet, while gets completely
frozen when they are far from the Sun, and most are just a few kilometres across, because the comet's
nucleus is the snowball that is essentially the entire comet when it is frozen and far from the Sun, the
crust called (coma) is that is relatively large where dusty atmosphere surrounding the nucleus, formed
of sublimated gases and dust where the tail consists of gas and dust that can extend hundreds of millions
of kilometres away from the coma. Most comets have two tails, the first is a plasma tail made of ionized
gas, and the second is a dust tail made of small solid particles, their tails point away from the Sun and
expansions of the coma away from the Sun, regardless of the direction in which the comet is traveling,
forming two tails is due to escaping gases and dust are influenced by the Sun in slightly different ways,
and point in slightly different directions. Gaseous escape from the comet are ionized by the ultraviolet
photons from the Sun, the solar wind carries them straight outward away from the Sun, these gases form
the plasma tail, where dust-size particles that escape from the comet experience a much weaker push
from the Sun caused by the pressure of sunlight itself (called radiation pressure), and the charged
particles of the solar wind while the dust tail also points generally away from the Sun has a slight curve
back in the direction the comet came from.

Most comets remain frozen balls of ice in the outer reaches of our solar system and some of them inward

warm up as they get closer to the Sun and grow the long tails that we characteristically see as they flash
through the sky.
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©2005 Pearson Education, Inc. ,
Image 11. Comet Hyakutake came as close as 9.3 million miles of Earth in March 1996.

Often asteroids move in an elliptical orbit around the sun, having different distances to the Sun, where
they get their closest distance to the Sun then begin to move away gradually to very distant regions
around Jupiter or Saturn zones, where the zones are rich of gaseous elements due to the effects of their
gravitational fields or they may reach farther distances in the final limits of the solar system where
temperatures drops to a several hundred degrees under zero, asteroids quickly lose their heat gained
from the Sun due to their small mass, and they turn into best the deposition zone for light elements such
as Methane, which have a low physics activities due to the extremely low temperatures, thus these light
elements starts to deposit upon the surface of comets due to the effects of the force of the gravitational
field of the asteroids, forming an ice crust above these asteroids of frozen gases of Hydrogen, Helium
and Methane around the asteroids. When the asteroids approach closer distances to the sun during their
orbit around the sun, their temperatures begin rise gradually, and the ice crust the frozen gases around
the asteroids begins to heat up, and transfer into the gaseous phase via sublimation influences, where
due to the small masses of these asteroids, their gravitational field will not be able to confine them
within their gravitational field zones. These gases begin to escape from the range of their gravitational
fields, forming a tail behind them to appear as comets, and what increases the state of the escape of
gases from these asteroids is their speeds acceleration during their rushing in their elliptical orbit
towards the Sun, where the momentum of the masses of the materials of gases prevents them of
accelerating their speeds with the speed acceleration of the asteroids, this is exactly what happens during
the gaseous escape from the atmosphere of the planets but at slower speeds due to the huge values of
masses of the planets, which generate high values of gravitational force able to confine gases within
their gravitational field zone, similar to the known pressure vessels used in our industrial purposes. But
the limits of the pressure vessels of the atmosphere of planets are not confined via the metal cover used
in our industrial pressure vessels, but via the gravity field forces of those planets, and gaseous escape
of the planet’s atmosphere also occurs, but at low rates. We conclude from these results that the gaseous
escape from the planetary atmospheres occurs naturally, rebalancing the effects of gravitational field
forces of the planet with the atmospheric pressure already generated as a result of the attraction of the
gas elements towards the surface maintaining the atmospheric pressure values to their natural limits,
resulting from the effect of the values of the gravitational field forces upon the mass of the materials of
gases, where the value of the atmospheric pressure gets within the limits of the equilibrium system of
the atmosphere to determine within a certain range according to the available energy (heat and wind) in
the material of the Earth, in the meantime the rates of atomic energy also has a major role in controlling
the rate of atomic spread in the material of the environment, therefore any increase in the rates of atomic
(molecules) energy guides to increase the speed of water molecules in the water surfaces to increase the
rates of the atomic diffusion of the water to the air results in confusion in the value of atmospheric
pressure in specific regions, where quickly equalized by generating winds and storms and hurricanes
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among those regions in order lead the energy to stability on the materials of the surface of the planets
and the equalize of atmospheric pressure values in the restricted value which eventually resulted via the
effects of the gravitational force of the mass planets upon the mass of gases towards the surface of the
planets.

For a conventional substance (inset), there exists a triple point (TP), where solid, liquid, and gas coexist.
Helium lacks such a point. The shaded region illustrates where Bose-Einstein condensation is predicted
to occur for an ideal gas. The illustration 4. shows how the thermodynamic effects of gases decrease
with the increase in planetary distances from the sun, due to the decrease in the received heat from the
sun, gives the planetary gravitational force the possibility to overcome the effects of thermodynamics
to confine atmospheric gases to narrower limits in the planetary gravitational fields, and then lead these
gases to liquefy and freeze due to the reduction of atomic entropy of atmospheric gases, to be out of the
forces acting in the atmosphere of the planet. Where in the fared planets from the Sun (Jupiter 742.46
million km, Saturn 1.4754 billion km, Uranus 2.9455 billion km, Neptune 4.4742 billion km, and Pluto
7.3 billion km), the reduction of temperature leads to a shrinking volume of atmospheric gases, reducing
the thermodynamic effect upon the value of atmospheric pressure on the surface of the planet, as long
as these gases are in the gaseous state, where the effects of the gravity force of the planet keeps their
impact upon the masses of atmospheric gases to confine them in the range of the gravity field of the
planet, and when the temperature drops to extremely to low rates and results phase transformation of
some elements such as Oxygen —183 °C and Nitrogen -195.8°C from the gas phase to the liquid phase,
leads to form swamps of liquidized gases of Oxygen and Nitrogen on the surface of the fared planets
where atmospheric pressure drops due to the reduction of the thermodynamic effects of many gases
from the total thermodynamic effects of the rest of atmospheric the elements such Hydrogen and Helium
may be found in the gaseous phase in the atmospheres of these cold planets have a low liquefaction
temperature, such as Oxygen —183 °C and Nitrogen -195.8 °C remain in the gaseous state in the
atmosphere within the limits of the extremely low temperature of the planet Jupiter around -110 °C,
where its high gravity force of 24.79 m/s2 is able to attract and confine them within the range of its
gravitational field, note that the liquefaction temperature of Oxygen —183 °C and Nitrogen -195.8°C is
are at in the standard laboratory conditions or at Earth’s circumstances, (temperature 20 degrees Celsius,
pressure 1 atm 101.325 kPa, where their values change according to the surrounding conditions. The
huge size of Saturn (at around 10 times the diameter of Earth) while Saturn's gravity is only 1.08 times
the gravity of Earth, because the solid part of Saturn is nearly the same mass as Earth, but the extremely
low-temperature causes condensed gases of the atmosphere to compose a thick clouds results form a
huge size of the Saturn, due to the thermodynamic laws due to effects of temperature upon the material
characteristics of gases.

Image 12. Shows Saturn as captured by the Hubble Space TelescopeNASA, ESA, A. Simon (GSFC)
and the OPAL Team, and J. DePasquale (STScl).
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The illustration 20. Shows the atmospheric layers of Saturn.

Increasing the amount of gases in the atmosphere causes increasing atmospheric pressure because of its
effect upon both relationships F= G. (m1.m2)/ d? in the meantime in the relationship PV=nRT because,
in the first relationship, it represents m2. In contrast, the second relationship represents the amount of
substance, this is also evident in the extreme increase in the atmospheric pressure of the planet Neptune
(10 GPa and about 100,000 times that of Earth's atmosphere), as a result of the increase in the amount
of gases in the atmosphere, which increases the effect of the gravity force to confine the downward at
the range of the gravity field, it increases its effect on the thermodynamic factor which leads to an
increase in pressure as a result of the increase in the amount of gases. The thermodynamic action of
gases in the high rates of temperatures guides to rise the value of pressure due to the expansion of gases
push gases in the opposite directs of the gravity force and this force able to overcome the value of the
planetary gravity force therefore, the different values of the gravitational forces of the planets, which
stem from the difference in the values of their masses and the differences in their temperature rates
which resulting from the differences in their distances from the Sun, cause the different conditions of
the equilibrium state in the atmosphere of each planet, which leads to the formation of different
environmental conditions of the values of atmospheric pressure and creating specific alien environment
conditions for each planet. Therefore rising the temperature leads to increase the volume of gases which
leads to the rise of the region of gases occupied in the atmosphere to the heights altitudes, where the
value of the planet's gravity decreases on the mass of these gases, so the possibility of the gaseous
escape increase, therefore drop in temperature leads the atomic vibration decreases, thus randomness of
molecules also decreases and this leads a decrease of entropy as mentioned in the 3rd law of
thermodynamics states that the value of entropy of a purely crystalline substance is zero at absolute zero
temperature, were we have a pure crystalline solid substance and if it’s temperature is absolute zero
then it’s entropy will be zero, where molecules move very fast throughout the container or the
atmosphere, has more randomness which means it has more entropy, note that the entropy of the
universe keeps on increasing for all the process occurring on its own, absolute zero is so much cold
temperature that all the atoms and molecules of a substance gets freeze up, the atoms and molecules of
any substance will not be able to move, vibrate or oscillate inside the substance.
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Table 11. Shows data of planets of solar system.

phase of matter, the Bose-Einstein condensate in the esteem low temperature with new physic
characteristics such the superconductivity effect or Meissner effect, and this may represent one of the

Velocity distribution data of 3 views for gas of rubidium atoms confirming the existence of the new
fundamental features of material in the environment of deep space.
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Therefore the physical characteristics of (Hydrogen and Helium) get changed according to their
temperature and their distance from the Sun therefore it have a different physical characteristics in each
planet of the solar system

1. The elements and compounds that form the atmosphere of Venus (Carbon dioxide and Sulfuric acid)
have a high molecular weight that is more affected by the gravitational force of the planet.

2. The amount of gases that form the atmosphere is large which represents (n) in the equation ideal gas
relationship PV = nRT where P is pressure, V is volume, n is the amount of substance, R is the universal
gas constant, and T is temperature. Therefore, the sharp rise in the temperatures of the atmosphere of
Venus led to an extreme increase in the atmospheric pressure, as the high molecular weight prevented
those gases from rising to high altitude as a result of their influence by the gravitational force of Venus,
which confined these hot gases within their gravitational zone at high pressure.

Solubility of gases at extreme low temperature: Dropping temperatures leads to increase in the
solubility of gases in liquids, which leads to decrease proportions of these gases in the atmosphere in
their gaseous state due to their soluble in the existing liquids on the surface either the water surfaces in
the liquid state or liquidized gases due to the extremely low temperatures, this causes the melting of
other gases which have liquefaction temperature is higher than the liquefaction temperature of the
solvent elements, to obtain a mixture of liquids for the gaseous elements at low rates temperatures, and
this is clearly seen in Saturn (gravitational acceleration force 10.44 m/s? temperature -140°C Celsius)
and Jupiter (gravitational acceleration force 24.79 m/s2, temperature -110°C Celsius), their high
gravitational acceleration forces and the low temperature rates leads to the formation surfaces liquids
elements that are similar to the water surfaces on Earth, but consist of relatively light elements such as
Oxygen and Nitrogen, it also causes the presence of Hydrogen gas (Atomic mass 1.00784 u) in
abundance confined in the high gravitational field of the Jupiter planet at low altitudes from the surface.
As for the fared planets of the solar system such as Uranus (gravitational acceleration force 8.87 m/s?,
temperature -195°C Celsius), Neptune (gravitational acceleration force 11.15 m/s?, temperature -200°C
Celsius), and Pluto (gravitational acceleration force 0.62 m/s2, temperature -232°C Celsius) , we find
that these elements are in the solid state and represent thick ice on the surface and to be part of the crust
materials as a result of the extreme drop in temperatures, due to the effects of the thermodynamic factor
of the gases in those physical conditions which changes the physical properties of those elements and
finally leave their effects completely from the rest of effects of the rest of gases in the planet’s
atmospheric pressure. Therefore the gas giant planets have circumstances that prevent gas from
escaping such as huge amounts of masses and high gravity force, as extremely low temperatures which
drop due to the extremely long distances of their stars, this leads to the reduction in the volume of gases
guides the formation of dense atmosphere of cold gases at very high altitudes from the solid surface of
the planet, although the rates of temperatures of gases in the upper layers are low, the rates of expansion
of the gases in the first layer is in high rates and pushes the expanding gases forcedly towards the upper
layers.

The factor of the chemical activity of elements: In the first group of planets of the solar system which
have close distances to the sun (Mercury, Venus, Earth, and Mars) the temperatures rise to the limits of
the chemical activity of materials, because this heat provides the electrons of the atoms required energy
needed to jump among the orbits of the atom, which urge to activate the chemical activation of the
substance. For this reason, we find that most of the elements in Earth (metals and non-metals) are in the
form of oxides and chemical compounds only chemically inert elements such as gold can be found free
(pure) and the elements of the atmosphere are in continuous chemical interaction with Earth’s substance
in the formation of nitrogen compounds that move from the atmosphere to Earth’s substance which
absorbed by plants or the respiration process of creatures, which leads to the transfer of atmospheric
Oxygen to the biological building of creatures and many others examples, this transition of elements
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from the gaseous state of the atmosphere to other phases in the surface leads to their exit from the
atmosphere zone, then absence of their effects upon the amount of atmospheric pressure, but in the
planets which a fared distances from the Sun (Jupiter, Uranus, Neptune and Pluto), where their
temperatures drops in an extreme rates, leads to inactivity of their chemical properties of the elements
of the atmosphere and the elements of the surface of the planet, the chemical reactions do not occur, so
these elements remain present in the atmosphere, and this is also one of the reasons for the extremely
high atmospheric pressure on Neptune which has temperature rate (-200 °C) and the atmospheric
pressure (10 GPa) or about 100,000 times of Earth's atmosphere.

The effect of the amount of heat gained and heat lost (heat content) of the surface of the planet
upon the stability of atmosphere: The thermal content of the planet has an effect upon the duration
while the surfaces of the planet are at the limits of temperature that obtained from the solar radiation,
to activate the thermodynamic processes of gases leading to gaseous expansion and increase pressure
(temporarily) that causes the movements of air masses to lead winds and storms, and even gases
expansion that leads to the rush of gases from Thermosphere layer towards Troposphere, Stratosphere,
Mesosphere and finally causes the gas escape to the space, therefore as much as mass of the planet are
greater will lead to increase in the heat content and prolonging the period of the while the surface is hot
the effect of thermodynamic processes will increase and vice versa when the masses of the planet are
smaller, that will lead to shortening the period while the surface is hot thus the effect of thermodynamic
processes will be reduced upon the atmospheric gaseous, the amount of energy required to change the
state of a sample of matter depends on three things depends upon what the substance is, how much
substance is undergoing the state change, phase change that is occurring, the mathematics related to the
heat gain and heat loss could be calculated via the following equation:

Q = the quantity of heat transferred to or from the object, m is the mass of the object, C is the specific
heat capacity of the material the object is composed, AT is the resulting temperature change of the
object. Note that during the heat gain and heat loss on the surface of the planet, many thermodynamic
processes occur with the sorts of elements on the surface of the planet and the atmosphere, in the case
of melting, boiling, and sublimation the energy would have to be added to the sample of matter to cause
the change of phase such phase changes are referred to as being endothermic, where the freezing,
condensation, and deposition are exothermic, energy is released by the sample of matter when these
phase changes occur.

These mentioned processes represent the main energy resources of the thermodynamic processes in the
atmosphere, in the meantime the spinning speed of the planet has a role in the time period of heat gain
and heat loss, because the increase in spinning speed has an effect upon creating turbulences in the air
masses guides an atmosphere of instability supplies gases to the atmosphere the kinetic energy that
activates the thermodynamic processes such the atomic diffusion which accelerate the phase transfers
from the liquid phase to the gas phase at lower limits of temperature than the boiling temperature of the
liquids exactly what happens in Earth’s nature where all the water transfers from the liquid phase to the
gas phase in lower limits of temperature the boiling temperature of the water (100 °C) or even the vice
versa, in the phase transformation from the gaseous phase to the liquid phase as a result of the collision
of air currents loaded with clouds with heights mountainous, which gives an opportunity for vapour
particles to collide with each other to form larger heavy grains that cannot resist gravity of the Earth so
they begin to descend down as rain falls, the same these examples occur on all planets, but with another
compounds and elements have diverse phase transition temperatures and their activities interact with
the conditions of the environment of those planets in the same concept of the known thermodynamic
laws or gases. The effect of the heat content (heat gain) factor on the thermodynamic processes of
atmospheric gases leads to gaseous expansion and pressure generation that causes the movement of
winds and hurricanes as well as the duration of the age of the geological activities of planets. The
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thermal content of the planet which come of heat gain obtained from solar radiation has an effect upon
the length of time for the surface of the planet to remains in the high rates temperature, therefore, the
thermodynamic processes lead to the gaseous expansion and rise the pressure that causes the movement
of air masses to neutralization the energy generates winds and hurricanes, and even expansion that leads
to the rush of gases towards the top causing the gaseous escape to the space, because increase the value
of mass of the planet leads to an increase in the heat content prolonging the heating period of the surface
of the planet and prolonging the period of the thermodynamic processes for longer time and vice versa,
when the mass of the planet is lower, that leads shorten the period when the surface of the plane is hot
and shorten the period of the thermodynamic processes for shorter limits of the gases of the atmosphere
which leading to gaseous expansion and rise the pressure, the movement of winds and hurricanes as
well as the expansion of gases towards the higher altitudes causing the gaseous escape from the
atmosphere towards the space, note that the effect of thermal content has also an effect upon the length
of the age of the geological activities of the planet, because increase in the mass of the planet increase
the value of the thermal content which already came during the formation of the planet leading planet's
core to remain hot for longer time and prolonging the period of geological activities of the planet's age.

Conclusion: The balance circumstances of the planetary atmosphere depend upon the value of the
gravity force of the planet and the thermodynamic effects of elements which mainly depend upon the
value of temperatures of the planet and physic properties of elements, where the thermodynamics laws
and effects causes the expansion and contraction of air masses of planetary atmosphere leading the
movement of air masses to restore the balance circumstances between the gravity and the
thermodynamics effects when any temporary changes occur in the value of the temperature, generating
winds and storms in the range of the balance circumstances between the these two mentioned forces,
for example: The elements Oxygen and Nitrogen are in the range of the balance circumstances of the
planet Earth, due to the value of the moderate value of gravity force and temperature, where carbon
dioxide is for the same mentioned circumstances for the planet VVenus and carbon dioxide and Argos
for planet Mars and element Sodium for the planet Mercury which already sufferers of the collapse of
the balance circumstances in its atmosphere, due to the wide differences between the low gravity force
of the planet and the high thermodynamics effects of gases, due to the extremely high temperature of
Mercury that comes of its close distance from the Sun. There is a reversal relationship between the mass
of the planet and the weight number of elements of the atmosphere, where the low and middle masses
planets generate moderate values of gravity force, especially the have moderate distance from the Sun
(Mercury, Venus, Earth and Mars) that have relatively high temperature, are unable to attract low weight
elements such as Hydrogen and Helium in the limits of their gravity fields, but we find these two
elements in the great mass of planets such Jupiter which have great gravity force which is able to confine
them in the limits of its gravity field, in the meantime the fared planets from the Sun such Uranus,
Neptune and Pluto where their temperature reduces extremely the thermodynamics effects of gases
reduces extremely in their atmospheres and results contraction of the volume of gases extremely,
descending the value of generated pressure to be liquidized in the extremely low temperature of the
planet, to be confined in their middle value for gravity force, forming clouds in their atmosphere.

The effect of the inertia phenomenon where the momentum of masses of the atmospheric gases resists
changes in the speed motion of Earth during the acceleration period, causing the phenomenon of
escaping gaseous from the atmosphere, when the speed of the Earth starts to increase from lowest value
(perigee) in Earth’s the farthest distance from the Sun, where after that point Earth’s speed begins to be
accelerated gradually to reaches the highest value in (apogee), when the distance is the closest distance
to the Sun, the mass of gases in the highest altitudes prevents them to be accelerated with the same
acceleration rates of the Earth, a big quantities of compressible gases, we can speculate the shape of the
aerobic bubble of the Earth’s atmosphere layers, thickness of Earth’s atmosphere is the shortest distance
possible on the front side of the Earth’s the direction in the orbit, and increases gradually towards the
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back of the of rushing direction where the longest distance is on the back side of the direction in orbit
around the Sun.

When the effect of the thermodynamic process of the atmospheric gases is greater than the effect
of the gravitational acceleration force of the planet (F1 < F2): When the gravitational acceleration
force of the planet is at very low rates and less than the effects of the thermodynamic process of the
gases of the atmosphere this will certainly collapse the atmosphere of the planet due to increasing the
gaseous escape, because the gravitational acceleration force will not be able to confine gases of the
atmosphere to the surface, as it occurs on the mass Mercury planet 3.285x10% kg generate low gravity
force around 3.7 m/s? in the meantime temperature rises to very high rates around 430°C which exiting
the thermodynamic processes which guides to generate great value of pressure to expand atmospheric
gases above the ranges of the gravitational fields, and its gravitational value (3.7 m/s?) is devoid of
atmosphere, means that the rate of gaseous escape is very high due to the weakness of the value of
gravitational field generated by its small mass results collapse the balance of the atmosphere of the
planet.

When the effect of the gravitational acceleration force of the planet is greater than the effects of
the thermodynamic processes of the atmospheres gases (F1 > F2): If the effects of the gravitational
acceleration force of the planet is greater than the effects of the thermodynamic processes of the
atmospheres gases, the gravitational acceleration force will be able to confine the atmospheres gases in
the low altitudes of the ranges of the planetary gravitational field and will never get any losses of gases
to the space preventing the gaseous escape exactly what occurs on the Jupiter planet which has a great
gravitational acceleration force around 24.79 m/s?, while the temperature drops around -110 °C which
preventing the thermodynamic processes which leads gases to expand, and this low limit of temperature
in the Jupiter planet will guides the atmospheric gases to shrink and even to liquidize and reduces the
generated pressure due to the thermodynamic processes, therefore we find that the atmospheric pressure
in the Jupiter planet is 70 kPa slightly less than the average atmospheric pressure on Earth at sea level,
despite of the great gravitational acceleration force which confine gases toward the surface of the planet.

When the effect of the gravitational force of the planet is equal to the effects of the
thermodynamic process of the atmospheres gases (F1= F2): If the effects of the gravitational force
of the planet is equal to the effects of the thermodynamic process of the atmospheres gases, the
gravitational acceleration force will be able to confine the atmospheres gases in several layers and
altitudes in the ranges of the planetary gravitational field and that will guides to partially gaseous escape
as it occurs on the Earth which has middle gravitational acceleration force around 9.807 m/s2 while the
temperature rises around 13.9 °C which granting the opportunity to the thermodynamic processes to
expand atmospheric gases regularly during the season revolution and due to the global warming. Where
the planets of the first orbits of the solar system get a large percentage of gases to confine them with
the composition of their atmosphere gases, what encourages this is the extreme decrease in temperatures
in the planets in the first orbits of the solar system, leads to a significant reduction in the volume of
these gases and an increase in their density, which leads to their influence in the gravitational field.

The balance circumstances of the planetary atmosphere permit to exist certain elements in the range of
their gravity due to them according to their gravitational force and the value of the dynamic forces
generates the expansion of gases as a result of the sharp rise in temperature, in the state of failure of this
balance that leads a gaseous escape to space, other sorts of elements get to have existed in their
atmosphere, that have greater mass weights because they are more affected by the influence of the
gravitational force, creates a new system in the planetary atmosphere have different balance
circumstances, such changes in the value of the generated dynamic forces of the gases (due changes in
temperature or an increase in emitted gases) as occurs in the Earth’s atmosphere due to global warming
and an increase in industrial gases emitted into the atmosphere. This leads to the expansion of the
volume of the atmosphere of the first layer (Troposphere) leads to the spread of atmospheric elements
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to the second and third layers (Stratosphere, Mesosphere) gradually leading to the gaseous escape and
the collapse of the Ozone layer.

Gaseous escape is a natural phenomenon in most planets, moons, and asteroids which have moderate
amount of mass, where their gravitational force is at a medium rates and unable to overcome the effects
of the thermodynamic processes of atmospheric gases, it is a phenomenon associated with the history
of the formation of the planets related to the gases which got released from the materials of the planets
during their formation especially during the hot decades of ancient ages of the formation the planet,
gaseous escape phenomenon continues as long as the factors causing it exist, such as the atomic
diffusion, temperature and high rates of atmospheric pressure as well as the instability of the value of
the velocity of the planet in the elliptical orbit, where it could be considers to estimate the age of the
formation of the planet via evaluating the thickness of the atmospheric layers and the value of the
atmospheric pressure to determine the amount of gases which got escaped in during their ancient ages
of the history of the formation of the planet.

Factors that resulted in the gaseous escape from the Earth's atmosphere into space are:

A. The factor of the increase in the rates of radiation and solar energetic particles when the Earth
approaches the Sun, causes friction of these particles with the gases and pushes them towards space and
increasing the speed of the Earth’s orbit around the Sun leads to the lag of quantities of gases from the
upper layers (Exosphere, Thermosphere and Mesosphere) in space behind the direction of the Earth’s
launch due to the mass and momentum of the gases that prevent them from accelerating their speed
with the acceleration of the Earth, this leads to an imbalance in the amount of pressure in (Exosphere,
Thermosphere and Mesosphere), which activates the process of atomic diffusion from (Troposphere
and Stratosphere) to the (Exosphere, Thermosphere and Mesosphere) to restore the amount of
atmospheric pressure at those heights.

B. Terrestrial factors such as the release of industrial and volcanic gases of high molecular weight into
the atmosphere, disturb the state of the natural balance between the gravity force and the amount of
atmospheric pressure, which leads to moving gases of less weight such as Oxygen and Nitrogen towards
the higher layers, to return the natural value of atmospheric pressure in the lower layers (Troposphere
and Stratosphere).

C. The factor of global warming that leads to the expansion of gases in the lower layers (Troposphere
and Stratosphere) to create pressure leads to rush of relatively lower-weight gases towards the higher
layers upwards which causes the collapse of the Ozone layer.

D. Global warming has obvious effects on increasing the rates of gaseous escape from Earth’s
atmosphere, and this can be clarified by applying the ideal gas relationship in calculating the rates of
the expansion of Oxygen and Nitrogen gases within the increasing temperature limits to calculate the
increase the expansion rates of their volume, where during the expansion of the aerobic bubble of the
lower layers of Earth’s atmosphere, will create pressure upon the gases in the upper layers, which will
push them to higher altitudes, reaching a range of low values of the Earth's gravitational force, and
escape gradually into space in the phenomenon of gaseous escape from the atmosphere, although the
upper layers have lower temperatures, the expansion that occurs in the lower layers will exert direct
mechanical pressure on the gases of the upper layers, this expansion in the volume of gases of the
atmosphere can be calculated in the hottest regions in the world such as the Sahara desert in African,
that represents the hottest area in the world, the atmospheric air that passes from these regions is exposed
to extreme heating and expansion. But this also happens in other regions of the world, but at different
rates according to their rates of temperatures and the type of material on the surface, whether it is dry
or water because this affects the values of these materials' thermal content (heat gain) and the extent of
their impact by solar radiation, we can predict the outer shape of the Earth's atmosphere by estimating
the momentum generated for each layer, where it should be an elliptical shape, with decreasing radius
of the elliptical shape in the front side of the direction of the Earth's rushing in its orbit around the Sun,
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and increasing in the opposite side the forming a long tail of the light gases which are the most likely
to escape and exactly like comets long tail.

The type of orbit: when the speed of planets gets accelerated their velocity in their elliptical orbit
around their stars. Will urge gaseous escape from their atmospheres, and for this reason, the age of the
planet and the decrease in the values of its masses as well as the value of their gravity forces play a
major role in determining the thickness of the atmosphere of these planets. We also find the decay of
the atmosphere of Mars which has mass 6.39 x 102 kg and gravitational values 3.721 m/s2, and that is
0.375 that on Earth, its atmosphere is thin layer and about 0.6% of the pressure of the atmosphere Earth
=101.3 kPa and consists of 95% by volume of carbon dioxide CO2, 2.6% molecular nitrogen N2, 1.9%
argon Ar, 0.16% molecular oxygen 02, and 0.06% carbon monoxide CO, where the other elements that
are available abundance in the Earth's atmosphere were escaped into the space since the first eras of the
formation of the planet Mars, this is because the mass of the Earth is 5.973 x10* kg and relatively larger
and its gravity 9.807 m/s? can attract relatively light gases such as (oxygen and oxygen) therefore these
two important elements are available abundance in the Earth's atmosphere, but the factors that we
mentioned for the gases escape are also available in Earth physics circumstances, therefore this will
also happens with the Earth’s atmosphere, but over the next billions of years.

The effects of industrial gases and volcanic emissions upon balance circumstances of Earth's
atmosphere: When huge quantities of relatively heavy molecular weight industrial gases and volcanic
emissions (such as carbon dioxide molecular weight 44,01 g/mol and sulfuric dioxide molecular weight
64,066 g/mol) are emitted and are forcedly affected by the gravity force due to their relatively higher
mass to the atmosphere. This will lead to an increase in the amount of matter of gases in the atmosphere,
which represents (n) in the relationship of ideal gases relationship PV=nRT which has a direct
relationship with pressure and the volume (PV), this will lead to rise value of air pressure and volume
in the Troposphere more than its original value which restricted according to the value of the
gravitational force to the masses of gases and the thermodynamic effects of the atmospheric gases in
the equilibrium state of the mentioned forces, this will lead the lighter gases molecular weight such as
Oxygen molecular weight of 15,999 u and Nitrogen molecular weight of 14.0067 u which are less
affected by the force of gravity due to their lower mass weight (lower mass) to be rushed to the
(Stratosphere, Mesosphere), which causes damage to the Ozone layer, which is formed from triple
atoms of Oxygen, due to rises the triple molecular Oxygen to high altitudes in which the atmospheric
pressure is less than the physical conditions for the formation of triple Oxygen to form Ozone gas
despite its exposure to the ultraviolet rays of the sun, this is the main physics factor for the results gap
in the Ozone layer in the Earth's atmosphere, we conclude that the process of gaseous escape from the
Earth’s atmosphere is the result of the expansion of the gases of the Thermosphere and their rushing
towards the upper layers to Troposphere, and pushing the gases of the upper layers to escape to
Stratosphere, Mesosphere and towards space, of the triple Oxygen molecules (molecular weight 48
g/mol) in the first layers to the higher altitudes where devoid the conditions of forming the triple Ozone
molecule, so the triple Oxygen molecule decomposes into the binary molecule or the singular atoms as
it found at high altitudes Stratosphere, Mesosphere leaving a gap in the Ozone layer of the atmosphere
of the Earth in addition to the chemical factor of the chemical reactions of the active industrial gases
and even due to collision the energetic solar particle with Earth’s atmosphere.

After the losses quantities of gases in the upper layers (Mesosphere, Thermosphere) due to the
acceleration of Earth in its elliptical or the collision of the energetic solar particle with Earth’s
atmosphere, this leads to an imbalance in the state of gaseous equilibrium between the upper and lower
layers, which guides to spread atoms and molecules from high density to low density zones causes the
activation of atomic diffusion from the lower layers (Troposphere, Stratosphere) towards the higher
layers (Mesosphere, Thermosphere) to restore the state of equilibrium in the upper layers (mesosphere,
thermosphere) which guides to spread atoms and molecules from high density zone the lower layer
(troposphere, stratosphere) to low density zones the higher layers (Mesosphere, Thermosphere), note
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that the loss of gases from the upper layers due to (Mesosphere, Thermosphere) occurs in every location
of Earth in its orbit around the Sun, but the peak of its activity in the phases the point of starting the
acceleration and the shortest distance to the Sun. While these industrial gases with large molecular
weight displace light gases such as Oxygen and Nitrogen from the Troposphere to Stratosphere (to
restore the balance stat between the gravitational force and thermodynamic effect of gases in the
Troposphere and maintain the standard value of atmospheric pressure in the Troposphere around
101,325 Pa), these industrial gases have a second effect in increasing the temperature, which leads to
the activate the variable T in the relationship (PV=nRT) due to the effect of the global warming, this
leads to increasing the volume of air in the Troposphere, this accelerates the process of displacement of
small molecular weight gases into the Stratosphere, for example, HFC-23 is a by-product of refrigerant
manufacture have around 14,700 times as powerful as carbon dioxide at warming the globe[],this
accelerates the proses of forming a gap in the Ozone layer.

Resources that supply gases to the atmosphere of planets:

1. Volcanic activities: Most of the gases in the Earth’s atmosphere are caused by the gaseous escaping
from the hot rocks towards the Earth’s atmosphere during its formation about 4.543 billion years ago
and this process has been continuous until nowadays and it appeared during the volcanic activities where
most of these gases are (Carbon monoxide, Carbon dioxide, Sulphuric monoxide, Sulphuric dioxide,
Oxygen, Nitrogen, Argon and water vapour, where the chemical activity of the emissions led to the
decomposition complex components of these emissions such Carbon monoxide, Carbon dioxide,
Sulphuric monoxide, Sulphuric dioxide upon the surface of the Earth and the deposition of the heavy
elements such as Sulphur and Carbon upon the surface, and the release of Oxygen and Nitrogen into
the atmosphere.

2. The effect of the planetary gravitational field: The planet’s rotation around the Sun in its elliptical
orbit leads to a change in the locations of the planet in space and its distance from the Sun grants planets
opportunities to pass through regions of high-density gas clouds of gases and affected by their force of
the gravitational field to be confined into the limits of the active planetary gravity forces to be added to
the composition of the gases of the planetary atmosphere.

3. Meteors: The combustion of meteors during their penetration in the atmosphere generates another
amount of gases that are also be added to the composition of the gases of the planetary atmosphere.

4. Industrial emissions: High percentages of industrial residues are in the gas phase, and it is clearly
seen in the emissions of petroleum refineries, car smoking, and heavy machines global greenhouse gas
emissions, which add around 50 billion tonnes annually of gases to the Earth's atmosphere.

Volcanic activities where most of the gases in the Earth’s atmosphere are caused by the gaseous
escaping from the hot rocks towards the Earth’s atmosphere during its formation about 4.543 billion
years ago and this process is continuous until nowadays and it appears during the volcanic activities
where most of these gases are (Carbon monoxide, Carbon dioxide, Sulphuric monoxide, Sulphuric
dioxide, Oxygen, Nitrogen, Argon, and water vapour, where the chemical activity of the emissions led
to the decomposition complex components of these emissions such Carbon monoxide, Carbon dioxide,
Sulphuric monoxide, Sulphuric dioxide upon the surface of the Earth and the deposition of the heavy
elements such as Sulphur and Carbon upon the surface, and the release of Oxygen and Nitrogen into
the atmosphere. The planet’s rotation around the Sun in its elliptical orbit leads to a change in the
locations of the planet in space and its distance from the Sun grants planets opportunities to pass through
regions of high-density gases clouds of gases and affected by the force of the gravitational field to be
confined into the limits of the active planetary gravity forces to be added to the composition of the gases
of the planetary atmosphere. The combustion of meteors during their penetration into the atmosphere
generates another amount of gases that are also added to the composition of the gases of the planetary
atmosphere. Industrial emissions: high percentages of industrial residues are in the gas phase, and it is
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clearly seen in the emissions of petroleum refineries, car smokes, and heavy machines global
greenhouse gas emissions, add around 50 billion tonnes annually of gases to the Earth's atmosphere.

The circular orbit around the star gives a stable speed for planet rushing and grants to the stability of
the atmosphere, but if the orbit is elliptical, the planet’s velocity changes, whereas the planet’s speed is
less value when the planet is at the farthest distance from the star which revolves around, after that
point, the planet speed begins to accelerate gradually with constant acceleration value, and the planet's
speed reaches the highest value when the distance is as closest to the star that revolves around it, this
speed changes confuses the stability state of the gases in the atmosphere of the planet, especially at the
point where the planet begins speed to accelerate, where the mass of gases generates momentum that
obstruct the planets acceleration, this leads to the failure of a quantity of atmospheric gases to catch up
with the planet and remain behind in the orbit, causing the phenomenon of escaping gaseous from the
atmosphere.

The occurrence of tail behind meteors is one of the forms of gaseous escape that becomes clear when
the thermodynamic effect of gases overcomes the gravity force, where the thermodynamic effect of
gases increases when these comets approach close distances to the sun and while their temperature
increases, which results in phase transformation of materials (Methane, ammonia, etc.) from the solid
state to the gaseous phase, were these materials attracted to the meteors when they were far distances
from the sun where the temperature was reduced to extremely low rates. In the same way, gaseous
escape occurs for the planets in the solar system, especially for planets with close or moderate distances,
but gaseous escape occurs at lower rates due to the relatively high rate of gravity force of the planets.

The reason behind the explosion of meteors in the atmosphere of the Earth is that these meteors enter
the zone of the high-density atmosphere layers stratosphere and troposphere that are closer to the surface
of the Earth, which leads to changing the state of these meteors from the friction to the state of collision,
which accuses an explosion at depends on the mass of the meteors and the speed collusion with the high
density of gases.

There is another factor that causes the airglow, because all conditions are available for the total internal
reflection due to the differences in density of the atmospheric layers between the Troposphere and
Stratosphere, where Sun'’s rays coming from the horizon collide with the layer between the Troposphere
and Stratosphere) and due to the lower density of the Stratosphere than the Troposphere leads to the
occurrence of the phenomenon of total internal reflection, what causes the light to reflect of the layer
separating (Troposphere and Stratosphere), so the area between them is illuminated to be shown as
airglow around the Earth, we could call this the atmosphere lensing and its colour changes in the
atmosphere of Earth according to the observation angle due to the differences in the angles of light
reflection according to its frequency energy, the basic concept of the properties of light is the refraction
of light during the transition from the high dense medium to the least dense medium.
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