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Brief note on Newtonian and Einsteinian Gravity Concepts:
The concept of gravity, the ‘Law of Universal Gravity’, was first proposed and mathematically derived as a relationship based on inductive reasoning of empirical observations by Newton in 1687 [1].  This empirical solution for the gravitational force between two masses m1 and m2, which are distance r apart, is given in the following mathematical form (Sup. Equation 1):

 	(S1)
where, G is the universal gravitational constant.
Secondly, another major interpretation of gravity was given by Einstein in 1907 as General Relativity [2], which is the theory of gravitation where the observed gravitational effect between masses results from their warping of space-time.  Therein, gravity is not considered as a force, it is a consequence of the curvature of spacetime caused by the presence of mass energy.  See ‘Einstein Field Equations’ (EFE) in theory of general relativity.
The general form of EFE is given as (Sup. Equation 2):

	(S2)







where,  is the Ricci curvature tensor, is the scalar curvature, is the metric tensor, is the cosmological constant, is Newton's gravitational constant,  is the speed of light in vacuum, and is the stress–energy tensor.
Experiments and observations show that Einstein's description of gravitation accounts for several effects that are unexplained by Newton's laws, such as minute anomalies in the orbits of Mercury and other planets [3].  General relativity also predicts novel effects of gravity, such as gravitational waves [4], gravitational lensing [5] and an effect of gravity on time known as gravitational time dilation [6].  While some of the astronomical anomalies have been explained by the Einstein’s theory of general relativity, almost all the practical applications (for example all engineering applications) to date are still based precisely on the Newtonian model of gravitation.

The cosmological constant , the energy density of space, that arises in the Albert Einstein's field equations could be closely associated with the concepts of dark energy and quintessence (hypothetical form of dark energy, postulated in explaining the accelerating expansion of the universe) [7,8].  However, some doubts have been raised lately on the accuracy of the cosmological constant [9-11].

It has also been shown that by considering local energy–momentum conservation, the EFE converges to the Newton’s law of gravitation where the gravitational field is considered weak and velocities are much less than the speed of light [12].  It is worth noting that the empirically derived gravitational constant in EFE is borrowed from the Newton’s universal gravitation relation; not a constant derived independently by Einstein.  It could, hence, be observed that the EFE is, to some extent, related to the Newton’s law of gravity.  This aspect, however, is out of the scope of this paper, thus to be discussed separately.
It also has to be noted that, under existing (Newtonian and Einsteinian) models, the gravitational force has been reckoned as a “weak force”.  According to Table S1, the gravitational force is 10 –36 weak compared to the electromagnetic force; accordingly, a negligible force.
Table S1:	Fundamental Interactions (also known as Fundamental Forces in Classical Theory) [13]
	Interaction or Force
	Relative 
Strength
	Range (m)
	Existing Models

	Weak (Subatomic)
	1025
	10 –18
	Electroweak Theory

	Strong (Subatomic)
	1038
	10 –15
	Quantum Chromodynamics

	Electromagnetic
	1036
	ꝏ
	Quantum Electrodynamics

	Gravitational
	1
	ꝏ
	General Relativity



Early Notions of Gravitational Repulsion Force:
The above discussion compares Newtonian and Einsteinian gravity concepts, highlighting foundations of our present understanding.  Newton’s model describes gravitation as an attractive force, and the repulsive nature of gravity has never been entertained.  It has, however, been shown that a repulsive gravitational force could manifest itself within the theory of general relativity [14-19].
Albert Einstein, subsequently, attempted to form a generalized theory of gravitation that would unify the gravitational and electromagnetic forces (and perhaps others), guided by a belief in a single origin for the entire set of physical laws.  Models of electromagnetism and gravity were pursued by Einstein in his attempts at a unified field theory (UFT) [20].  There was even an attempt at harnessing electromagnetic interactions with gravitational interactions to induce torsion, which in turn could null out gravity.  Thus, a sort of counteraction to gravity or an “antigravity” field would be the result [21].  UFT could be a point in the history of science that the idea of antigravity surfaced.
In Newtonian and Einsteinian mechanics, what has been observed as a gravitational effect between two bodies is nothing but the resultant effect of both gravitational repulsion and attraction forces acting simultaneously [22].  If gravitation attraction is the only force, the universe must see a contraction instead of expansion with an acceleration [23,24], and would eventually collapse.  To explain the accelerating expansion of the Universe there have developed numerous modified Einsteinian models, modified Poissonian models [25] and cosmological models [26] assuming hypothetical ‘dark energy’ [27], and a repulsive force of the cosmological scale [19] relating to ideas of dark matter and dark energy [28-30].  Although cosmologists have brought in such ideas as possible reasons for expansion of the universe, they are still speculative and incomplete in explaining the observations in processes occurring/happening in the universe.
The present research inundated in this paper makes an independent approach using an alternative mathematical model of the gravitational repulsion force and the gravitational attraction force.  No usual hypothetical assumptions are made here.  The model is validated using experimentally determined and established data in practical thermodynamic applications in the mechanical engineering arena.

Section B: -
Behavior of Real gas – the Van Der Waals Equation
Van der Waals modified [31] the ideal gas equation to describe the behavior of real gases by explicitly including the effects of molecular size and intermolecular attractive forces.  The modified ideal gas equation (Eqn. 3), the so-called van der Waals equation:

	(S3)
where a and b are empirical constants that are dependent on the type of gas.  an2/V2 is added to account for intermolecular attractive forces and nb corrects the volume term in the ideal gas equation by subtracting volume taken by the molecules in the space.
The anomalies addressed in the real gas behavior by the Van der Waals equation are only the attraction force between molecules and the volume taken by the gas molecules.  The attraction force discussed by Van der Waals is considered as a weak electrostatic force, and not a gravitational force.
The concept of gravitational repulsion or antigravity or matter moving against the gravitational field, is not a novel concept but one which has been under speculation over the years [28,29,32,33].  The repulsion between atoms at short distance (within the eigenvolume) has been modeled in Lennard-Jones potential [34,35].  This repulsion force, however, acts at very short range (~3-6 A°) usually between diatomic molecules.  Van der Waals forces, nevertheless, are attractive interactions between atoms resulting from induced dipoles, and repulsive interactions resulting from overlap of the electron clouds of two atoms (electrostatic repulsion) when they get too close to each other [36].  The total energy of Van der Waals interactions could be approximated by the Lennard-Jones expression.  They, however, gravitational repulsion and gravitational attraction forces among gaseous atoms/molecules have not considered.
Recently published experiments by the author [22,37-39] show that there exists not only gravitational attraction forces acting on matter but also gravitational repulsion forces between them.  The following section briefly recalls a groundbreaking laboratory experiment [39] as it makes a landmark revelation of the effect of gravitational repulsion.


Section C:
Groundbreaking Experiment on Gravitational Repulsion:
[image: ]

Figure S1.  (Source: Reproduced with permission, [39] 2011, SENRA Academic Publishers)  – Experimental set-up to observe movement of heat-evaporated iodine vapor in vacuum.
(a)	Vacuum deposition chamber




(b)	A layer of iodine was gradually heat evaporated (ejected in the downward direction) inside the vacuum chamber.  The electrical heater plate itself covers the iodine particles from moving directly in the upward direction.  The iodine source was surrounded with a paper jacket in order to capture the deposition geometry of iodine. The paper was placed 50 mm radially away from the iodine source.  Pressure in the chamber was ~ 1x10 –5 mbar, average mean free path is greater than 6.6 m and air density was approximately 12.6 ng m –3.  Pressure at the top () of the chamber was higher than the bottom (); >
(c)	Photograph of deposited iodine on inner top part of the paper.



Section D: -
[bookmark: _Hlk117971669]D.1 Solving for Parameters x, GR, GA, FR and FA:
Substituting values from Equations 5 and 6 to Equation 4:

	(S4)
Application of the relationship in Equation S4 to the two gas molecules in the box (Figure 3), in the 3 situations given below, is used to derive:
1. The value of x
2. The value of y
3. The orders of magnitude of the relevant coefficients:
a. GR – Gravitational Repulsion Coefficient
b. GA – Gravitational Attraction Coefficient
4. The orders of magnitude of the forces:
a. FR – Gravitational Repulsion Force
b. FA – Gravitational Attraction Force
c. 
[bookmark: _Hlk54849415]D.2	Building Relationships to Derive x, y, GR, GA, FR and FA:
Three situations defined as illustrated in Figure S2, where two gas molecules are in equilibrium in a box, are considered to derive x, y, GR, GA, FR, and FA.
Situation i: 	Figure S2 (i).  Two gas molecules, each having mass m, and thermal energy content Q1 (corresponding temperature is T1), are at a distance r1 apart, in a box.  Molecules are pressing the opposite walls of the box by the force (using Equation 4):

	(S5)
In this situation, pressure P1 of the gas results from the force FW1 (on the wall) of the system.  Hence, P1  FW1
Situation ii:	Figure S2 (ii).  Thermal energy content of each molecule is Q2 (Q2 > Q1).  Corresponding temperature is T2 (T2 > T1).  The distance between molecules is r1 (i.e., box dimensions are same as Situation i).  Resultant force on the wall increases to FW2 (FW2 > FW1).  Hence, using Equation 4:

	(S6)
In this situation, pressure P2 of the gas (on the wall) results from the force FW2 of the system.  Hence, P2 FW2
Situation iii:	Figure S2 (iii).  Thermal energy content of each molecule is Q2 (corresponding temperature is T2).  The distance between the two molecules is r3, in order that, the resulting force applying on the wall is equal to FW1.  Hence, using Equation 4:

	(S7)
In this situation, pressure P1 of the gas (on the wall) results from the force FW1 of the system.  Hence, P1  FW1
[bookmark: _Hlk120139455]Figure S2.  Two air molecules at Situations i, ii and iii.r3
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(i) Thermal energy of each molecule is Q1 (corresponding temperature is T1) and the distance between them is r1.  The molecules apply the force FW1 on the wall.
(ii) Thermal energy of each molecule is Q2, Q2 > Q1 (corresponding temperature is T2, T2 > T1).  Both molecules are at the temperature T2, and the distance r1 between them is kept unchanged, hence, applying the force FW2, FW2> FW1 on the wall.
(iii) Thermal energy of each molecule is Q2 (corresponding temperature is T2).  The distance between the two molecules is r3, in order that, the resulting force applying on the wall is equal to FW1.
Force diagram (Figure S3) shows the graphical representation of the magnitudes (not drawn to scale) of the forces on the two gas molecules when the temperature and the distance between them are as described in Situations i, ii and iii (also see Sup. Figure 2).
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(i) The two molecules at temperature T1 and distance r1 apart.  Force on the wall is FW1.  Sum of forces FA1 and FW1 is equal to FR1 (indicated as the distance d1).
(ii) The two molecules at temperature T2 and distance r1 apart.  Force on the wall is FW2.  Sum of forces FA1 and FW2 is equal to FR2 (indicated as the distance d2).
(iii) The two molecules at temperature T2 and distance r3 apart.  Force on the wall is FW1.  Sum of forces FA3 and FW1 is equal to FR3 (indicated as the distance d3).
Situation i:	 Forces act on the two air molecules, each with mass m and thermal energy Q1 separated by a distance r1.  Substituting Situation i values in Equation S4:

	(S8)
The magnitude of forces in each direction at equilibrium, are depicted in Figure S3 by the distance d1.
Situation ii:	At distance r1 between the two molecules, the temperature is T2.  The force on the wall is FW2.  Substituting the Situation ii values in Equation S4:

	(S9)
The magnitude of forces in each direction at equilibrium, are depicted in Figure S3 by the distance d2.
Situation iii:	The distance between the two molecules is r3, r3 > r1 in order that the force on the wall is FW1.  The corresponding temperature is T2 as the thermal energy of the molecule is Q2 (Equation 3).  Substituting Situation iii values in Equation S4:

	(S10)
The magnitude of forces in each direction at equilibrium, are depicted in Figure S3 by distance the d3.

D.3	Translating Intermolecular Force to Pressure:
According to the definition, pressure is the force (or sum of the forces) on a unit area.  Considering Figure 3:

	(S11)
where, Nf is the number of molecules on a unit area.
Nf is calculated from very general considerations.  The number of molecules present at any given unit surface area within a gas volume (that contains evenly distributed n number of gas molecules per unit volume) at varying pressures and temperatures is considered with nearest image convention under periodic boundary conditions [35].  So, Nf is calculated by;

	(S12)

Section E :-
Molecular distance and pressure were calculated as given below.
E.1	Determining Values of P and r as T Varies:
Pressure P:  Guillaume Amontons was the first to empirically establish the relationship between the pressure and the temperature of a gas (~1700 CE), and Joseph Louis Gay-Lussac determined the relationship more precisely (~1800 CE).  Because of this, the P–T relationship of gases is known as either Amontons’ Law or Gay-Lussac’s Law.  It states that: the pressure of a given amount of gas is directly proportional to its temperature on the absolute scale when the volume is held constant [40].  This empirically established relationship is used to obtain the pressure of a given mass of gas held within a unit volume, as temperature is varied; with reference to the temperature 305.54 K and pressure 101.325 kPa (see supplementary information file SF1).
From the list of values in data [41], the temperature 305.54 K was chosen, because that is the value closest to the naturally existing livable temperatures.  At that temperature, it was assumed that a unit volume of the gas exists at the pressure of 1 atm (standard atmosphere), i.e., 101.325 kPa.  Amontons’ Law/Gay-Lussac’s Law was used to obtain the pressure of the given mass of gas held within a unit volume, at other temperatures listed in data tables.

Mean intermolecular distance r:  Distances r1 and r3 between adjacent nitrogen gas molecules in a unit volume having total number of molecules n, at varying pressures relative to temperatures were calculated using the Avogadro number, provided that that the molecules are evenly distributed in the space.  So, the r is given by  [42].

E.2	Observations of Characteristic Behaviors of x, GR, GA, FR and FA:
Characteristic behavior of x, GR, GA, FR and FA for temperatures ranging from 194.43 K to 2888.9 K (data availability) relative to y ranging from 0.1 to 1 (suitable range of y was determined as 0.1 to 1 by repeated calculations) was determined based on Equations S11,S12,8,9 and 10.  Calculations were conducted applying established experimental data [41], using Wolfram Mathematica 11.2, and the complete set of results is presented in supplementary information files SF2 and SF3.  For readers’ convenience, 3D graphs on behavior of x, GR, GA, FR and FA with respect to T and y are presented in Figure S4 Graphs (a), (b), (c), (d) and (e).
[bookmark: _Hlk120140566][bookmark: _Hlk121219809]Figure S4.  3D Graphs (a), (b), (c), (d) and (e) respectively show behaviors of x, GR, GA, FR and FA relative to temperature T (ranging from 194.43 K to 2888.9 K) and y (ranging from 0.1 to 1).  For the calculation, reference temperature T1 was taken as 146.65 K.  While results for both cv and cp values are available in supplementary information file Section G Data File SF1-SF3, graphs shown herein pertain to cp.  All values are in SI Units.(e)
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(a)	Variation of x relative to T and y. Value of x remains constant at 3 regardless of T and y.
(b)	Variation of GR relative to T and y.  GR remains positive over the entire range of T and y.  For any given value T:
i.	When y < 0.5, as y decreases, the rate of change of GR is very high.
ii.	When y > 0.5, as y increases, GR is much stable, compared when y values are low.
For any given value of y, variation of GR vs. T is comparatively low.
(c)	Variation of GA relative to T and y.  For any given value T:
i.	When y < 0.5, GA is positive, and the rate of change of GA vs. y is high.
ii.	When y > 0.5, GA is negative, and the rate of change of GA vs. y is comparatively low.
For any given value y:  variation of GA vs. T appears significant; comparatively more than GR.
(d)	Variation of FR relative to T and y.  FR is linearly proportionate to T at any given value of y.  Gradient of the linear relationship FR vs. T is greater when y < 0.5 compared to when y > 0.5.  Further, in the linear relationship FR vs. T:
i.	When y < 0.5, intercept > 0
ii.	When y  0.5, intercept  0
iii.	When y > 0.5, intercept < 0
(e)	Variation of FA relative to T and y.
i.	When y < 0.5, FA is positive, and the rate of change of FA vs. y is high.
ii.	When y > 0.5, FA is negative, and the rate of change of FA vs. y is comparatively low.
iii.	Hence, when y  0.5, FA changes polarity.

Section F :-
The significance of numerical values obtained for x, y, GR, GA, FR and FA
F.1	The Significance x = 3.0, Inverse Proportionality to the Cube of the Distance:
Results presented in Figure S4(a) and supplementary information file: Section G Data File SF1-SF3, show that, at the length scale of intermolecular distances for gas molecules, x = 3.0 with a very low variance of 8.4233 x 10 –9 for both cv and cp.  Calculations show that the x is constant, independent of the atomic mass m (analysis was repeated for hydrogen, oxygen, water vapor, carbon monoxide and carbon dioxide yielding the same result; information available on request), the Specific Heat Capacity c and y, over a wide range of temperature data.  It is, hence, concluded that x = 3.0; a significant finding of this research.  This delivers r3 in the denominators of expressions for both the gravitational repulsion force and the gravitational attraction force.  In other words, both gravitational repulsion force and gravitational attraction force, at the length scale of intermolecular distances for gas molecules, are inversely proportional to the cube of the distance between them.  The very low variance of the result x = 3.0 shows that the inverse cube relationship is dominant.
Until now, under the Newtonian model, it has considered that the classically known gravitational force between two entities is inversely proportional to the square of the distance between them [1]  (Equation (1)).  Such a classically known gravitational force is the resultant of the two distinct forces, viz., gravitational repulsion and attraction forces as revealed in this research program.  The inverse square concept is also seen in the Coulomb’s Law [43] for the electromagnetic force between two charged particles.  The inverse proportionality to the cube-of-the-distance (r3) as determined here, is a significant deviation from the classical acceptance.
Value x = 3.0 gives that gravitational repulsion and attraction field/flux flow is closer to the volumetric or solid spherical distribution (4/3 πr3) rather than the area or surface distribution (4πr2) considered in the classical model.  With the interpretation of the antigravity effect, we have come up with a volumetric or solid spherical (r3) model which is more relevant to gases in 3-dimensional space.  Such volumetric or solid spherical model maybe more relevant to other contexts in the universe in general.  Furthermore, this alternative model is a more appropriate application on a force field that fills up free space.  This is a significant departure from the Inverse-Square Law.  Inverse proportionality to the cube of the distance, revealed in this experiment, is one most important revelation/result in fundamental sciences.

F.2	The Significance of y = 0.5:
As stated, when presenting Equation 7, the parameter y as the exponent of T was introduced because the effect of absolute temperature on the thermal energy of an entity is not known in the context of gravitational repulsion.  The above analysis (Figure S4) elaborated that y = 0.5 is a very noteworthy value when considering behaviors of GR, GA, FR and FA.
It is very significant that, for both cv and cp, when y ≈ 0.5:
· [bookmark: _Hlk65953174]Extrapolation of graph FR vs. T crosses (0,0) (Figure S7).
· [bookmark: _Hlk65953124]Negative FA tends to become positive as T approaches 0 K (Figure S8).
Hence, FW [= FR - FA] may become negative and the gas may condense, when y ≈ 0.5 and T  0; see Equation S4.  The analysis was repeated for hydrogen, oxygen, water vapor, carbon monoxide and carbon dioxide, yielding the same result irrespective of atomic mass m; information available on request.  This happens only when y ≈ 0.5, although P  T concept of the Amontons’ Law/Gay-Lussac’s Law was applied across all calculations irrespective of the value of y.  Therefore, y = 0.5 is observed as the value that satisfies existing empirical observations of the Amontons’ Law/Gay-Lussac’s Law, hence, chosen to conduct subsequent analysis in this paper.

F.3	Units of GR, GA, FR and FA:
When y = 0.5, units of GR and GA would be as follows:
GR:	s2 K kg-1
GA:	m4 kg-1 s-2
Newtonian Universal Gravitation Constant G has m3 kg‑1 s‑2 as units; note m3 in the numerator.  Units of GA have m4 in the numerator.  This difference of one in the power of the unit of length is because the Newtonian model is based on the Inverse Square Law, whereas the model presented above is based on the Inverse Cube Law.  The units of the finally calculated forces FR and FA are found to be kg m s-2, i.e., Newton, as expected, thus vindicating the model.

F.4	Orders of the Magnitude of GR and GA:
Figure S5 presents variations of GR and GA against T for gaseous nitrogen; thus, depicts their orders of magnitude.  The values were calculated applying the empirical data and the value y = 0.5 to Equations 9-10 (Section G Data File SF1).
Gravitational attraction was initially, expected to be independent of T.  Results presented in Figure S5 (b), nevertheless, show that GA is dependent of T, and this would be discussed later together with FA.
Results pertaining to both cp and cv are presented for comparison in Figure S5.  The variance of GR and GA are smaller for cp compared to cv.  It could be noted that, the model developed herein is where starting (Situation i) and ending (Situation iii) pressures are equal (over all under constant pressure).  Hence, data pertaining to cp is more appropriate to the analysis.  Substituting cp values to Equations 9–10, therefore, shows lesser variations of both GR and GA.
[bookmark: _Hlk120142484]Figure S5.	GR and GA vs. T2 results (relative to T1 146.65 K), from calculations using cv and cp:(a)
(b)
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(a)	Results of GR from calculations using cv and cp
(b)	Results of GA from calculations using cv and cp
The variance of GR and GA are smaller for cp compared to cv.
The orders of the magnitude of GR and GA yielded by the gravitational repulsion and attraction model, as presented above, are very large compared to the Newtonian Universal Gravitation Constant G, which is 6.674 x 10‑11 m3 kg‑1 s‑2.  Considering equilibria in the infinite universe with infinite distances, such large values of GR and GA are not impractical.  The very small value Newtonian constant has been deduced to represent a very small gravity force observed by the scientists at that time [44].  The present program of research has shown that the so called ‘weak’ gravitational force is actually the resultant (algebraic sum) of two extremely large forces, i.e., gravitational repulsion and gravitational attraction, which distinctly act on matter.  This would be discussed in more details in the subsequent section that deals with the orders of the magnitude of the forces.
The analysis was repeated for hydrogen, oxygen, water vapor, carbon monoxide and carbon dioxide as well, yielding the similar result; information available on request.  Magnitudes of GR and GA for the above gases were also in a similar order.

F.5	Orders of the Magnitude of FR and FA:
Values of FR and FA for nitrogen gas are calculated applying the empirical data and the value y = 0.5 to Equations 11–12 (Section G Data File SF1).  The analysis was repeated for hydrogen, oxygen, water vapor, carbon monoxide and carbon dioxide as well, yielding similar results; information available on request.
To give an example for the convenience of readers, the values of FR and FA between two nitrogen gas molecules, at the temperature T2 333.32 K ( 60 °C) and pertaining to cp are, respectively, 1.324  10-12 N and -3.587  10-15 N.  (Note: FR >>> FA).  The resultant of FR and FA between two nitrogen gas molecules = FW = FR - FA = 1.328  10-12 N.  [Note: As defined in the mathematical model presented herein, FW acts in the direction of repulsion].  FW exerted by nitrogen gas molecules, was translated to Pressure P, in the unit Pa by applying Equations S11 and S12.  The result is: 110.537 N on an area of 1 m2 (110.537 kPa = 1.091 standard atmosphere), which is equal to the value obtained by applying Amontons’ Law/Gay-Lussac’s Law.  See Supplementary File1 for the full set of results.
Further in the SF1, when FW values obtained based on cp and cv (corresponding to any given temperature) are compared, the difference is in the order of a millionth of the FW values.  It shows that difference in FW caused by the difference of applying either cp or cv is very small.
It is useful to compare FR and FA with the gravitational force between gas molecules calculated according to the classical theory as defined in Equation 1.  When two nitrogen molecules are 4.557 x 10-9 m apart [which does occur at around 333 K ( 60 °C) and 1 atm], the classical theory calculated gravitational force between the two molecules is equal to 1.202 x 10-44 N.  [Note: As defined in the classical theory, this gravitational force acts in the direction of attraction].  It is, nevertheless, interesting to note that: FR and FA in nitrogen [at around 333 K ( 60 °C) and 1 atm] are respectively 1.101 x 1032 and 2.984 x 1029 times greater than the gravitational force between gas molecules calculated according to the classical theory as defined in Equation S1.
Above pressure calculations were conducted using only the mere two molecular system introduced in this paper.  It could thus be justified that any two neighboring molecules of gas produces the same force at any given point throughout a gas; provided that the temperature and the molecular distance (volume) are the same.  In reality, any small quantity of gas molecules exhibits the same pressure regardless of the number of molecules enclosed.  Significance of this analysis is in the absence of idealistic assumptions such as: large number of molecules making perfectly elastic collisions in deriving the ideal gas equation.
Gravitational attraction was, as pointed out before, generally expected to be independent of T.  Results, nevertheless, show that GR, GA, FR and FA are dependent of T.  The four fundamental interactions are not so far identified as to be temperature dependent.  Nevertheless, phenomena are observed in nature/universe (e.g.: pressure, expansion, and so on) that are dependent on temperature/thermal energy content.  With this research revealing that both FR and FA are temperature dependent, it appears that the critical gap between energy and fundamental forces has been filled.

F.6	Negative Gravitational Attraction Forces Among Gas Molecules:
Applying empirical data to Equation 12 shows that, FA (the attraction force among gas molecules) is negative at elevated temperatures (Figure S4(e)) and Figure S3), implying that it acts as a repulsive force together with FR.  This negative FA tends to become positive at lower temperatures where gases are expected to condense.  For example, the value calculated for FA between gaseous nitrogen molecules is -7.118 10-16 N at 194.43 K and 64.478 kPa, and -2.299 10-13 N at 2,888.9 K and 958.029 kPa (Section G File SF1).
Negative values of FA at elevated temperatures, together with FR, reveal that the gas exhibits repulsive forces only among molecules.  This gives rise to the property that real gases expand infinitely as the available space increases.  Similar circumstances were also observed in other gases studied (hydrogen, oxygen, water vapor, carbon monoxide and carbon dioxide).  Further for all these gases, too tendencies of negative FA becoming positive at lower temperatures could be observed from the results; suggesting that the gases tend to condense as they cool.  All the information on the other gases studied are available on request.
The exact fundamental mechanism of condensation has so far not been explained by existing theories.  It is presently believed that condensation is initiated by the formation of atomic/molecular clusters [45].  How such formation of clusters initiate has not been explained fundamentally.  Both the kinetic theory and the ideal gas law predict that gases compressed to very high pressures and cooled to very low temperatures should still behave like gases. Concepts of thermodynamics, thus far, indicate only that decrease in temperature reduces kinetic energies of particles [31], but not how atoms/molecules form clusters or how/why aggregation occurs are unexplained.  Molecular vibrational distances are far smaller than intermolecular distances in gases.  Reduction of molecular kinetic energy, hence, does not explain how intermolecular distances get smaller enough with the reduction of the temperature.
In real gases (obeying Van der Waals equation), it is conceptualized that [34] condensation occurs when the molecules of a gases are cooled to the point where they no longer possess sufficient kinetic energy to overcome intermolecular attractive forces [46].  Even in this explanation, it is not explained how kinetic energy and intermolecular force relate to each other each other fundamentally.
Values of FR and FA calculated in the above analysis show that as temperature decreases, repulsion forces decrease and attraction forces increase (from negative at elevated temperatures to close to positive at lower temperatures) between gaseous molecules, thus causing aggregation of atoms/molecules together, i.e., causing condensation of the gas.
In other states of matter, different mechanisms pertaining to FA could be observed.  For example, as highlighted in the Author’s previous publication [37]: collections of water droplets suspended in midair are observed to flocculate as clouds.  In such circumstances, gravitational attraction and repulsion forces among water droplets are equal thus in equilibrium (see ‘5.0 Discussion’).







Figure S6.   The Gist of the Model and the Outcomes Iodine Experiment [2,3]
Water Condensate Droplets in Ice Cylinder Experiment [2]
Selected Natural Phenomena [1,2]
Demonstrated that Gravitational Repulsion and Attraction exist as two distinct forces, and what we experience is their resultant.
Section 3.0	Mathematical Model was developed for the Gravitational Repulsion and Attraction Forces between two gas molecules:

		(4)

		(5)

		(6)

		(7)
Established experimental data [24] on:
Nitrogen
Hydrogen
Oxygen
Water vapor
Carbon monoxide
Carbon dioxide
was applied on the model
Model performed yielding results given in Section 4.0 and Figure S4
Confirmed existence of both Gravitational Repulsion and Attraction forces
x = 3.0
Inverse-Cube relationship revealed
(Sup Section E)
When y = 0.5
FR linearly proportional to T
(See Section 4.4)
FR and FA larger in the order of 1032 and 1029 times respectively to the traditionally known gravitational force
(Sup Section E)
FR and FA both are temperature dependent, thus filling critical gap between energy and fundamental forces
(Sup Section E)
Yielding better explanations of observable temperature dependent phenomena
Understanding these two colossal forces enables us make hitherto unknown outcomes and developments
FA increases from negative at elevated temperatures to close to positive at lower temperatures
(Sup Section E)
Explaining expansion at elevated temperatures and condensation at lower temperatures
Water Droplet Experiment [2]

[bookmark: _Hlk65872126]Section G: -
File SF1.	File Type: MS Excel.  Note: Original empirical data for nitrogen given in the British Imperial System of Units have been converted to SI Units for the calculations.
[bookmark: _Hlk65871427]File SF2.	File Type: PDF. Program text written in Wolfram Mathematica 11.2 to calculate parameters x, GR, GA, FR and FA with respect to T and y.
File SF3.	File type: Wolfram Mathematica 11.2 note book file
Note:	Double click on the documents .xlsx, .PDF and .nb to open
Figure S6 -	Graphical representation of tf (in Table S2) through a metal tube of water droplets of masses 4 and 9 mg against temperature.
[bookmark: _Hlk65956579]Figure S7 -	FR vs. T -	Extrapolation of graph FR vs. T crosses (0,0) when y ≈ 0.5
Figure S8 -	FA vs. T - Negative FA tends to become positive as T approaches 0 K when y ≈ 0.5
File SF1.	File Type: MS Excel.  Note: Original empirical data for nitrogen given in British Imperial Units have been converted to SI Units for the calculations.


File SF2.	File Type: PDF. Program text written in Wolfram Mathematica 11.2 to calculate parameters x, GR, GA, FR and FA with respect to T and y.
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Figure S6. Time of fall (tf) of water droplets of 4 and 9 mg in air at temperatures 10, 30 and 60⁰C[image: ]

Investigating the time of fall (tf) of water droplets under varying droplet temperatures:
A water-droplet of mass 4 mg and temperature 10⁰C was dropped through a metal tube of height 5.913 m, and the time of fall (tf) was measured.  Drop was repeated 25 times, and the readings were averaged.  The experiment was repeated for droplets at temperatures 30 and 60⁰C.
The entire experiment was repeated with water droplets of mass 9 mg.
Results are given in Table S2, and graphically presented in Fig. S6.

[image: ]








For further details please refer {Gamini Piyadasa, 2019 #153}.
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Figure S7.	FR vs. T; when extrapolated crosses (0,0) when y ≈ 0.5
FR is linearly proportionate to T at any given value of y (Fig. S4(d)); thus, vindicating the mathematical model Eq. 5.
A significant finding is that, in the linear relationship FR vs. T extrapolated graph intercept  0 when y  0.5, while intercept > 0 when y < 0.5, and intercept < 0 when y > 0.5.
Significantly, this result confirms the findings presented in a previous paper [47] of the series of publications emanating from this research program.
Figure S8.	FA vs. T;	FA tends to become positive as T approaches 0 K when y ≈ 0.5[image: ][image: ]

Applying empirical data to Eq. 12 has unearthed that FA, (the attraction force among gas molecules) is negative at elevated temperatures, implying that it acts as a repulsive force together with FR.  This negative FA tends to becomes positive at lower temperatures where gases are expected to condense.
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1340.3 5.827 7.813 999.98 870.805 1167.6 331621.66 3.00000514 9.65E+04 -3.45E+12 3.80422E-12 -1.79503E-13 3.98372E-12 331,621.66 3.0000061 5.43E+04 -2.66E+12 3.84564E-12 -1.38087E-13 3.98372E-12 331,621.66

1440.3 5.904 7.89 1055.5 882.313 1179.11 350045.41 3.00005601 9.39E+04 -3.65E+12 4.01501E-12 -1.90033E-13 4.20504E-12 350,045.41 3.0000569 5.31E+04 -2.82E+12 4.05819E-12 -1.46858E-13 4.20505E-12 350,045.41

1540.3 5.976 7.962 1111.1 893.072 1189.87 368469.12 2.99999251 9.18E+04 -3.84E+12 4.22693E-12 -1.99435E-13 4.42637E-12 368,469.12 2.9999934 5.22E+04 -2.98E+12 4.2716E-12 -1.54769E-13 4.42637E-12 368,469.12

1640.3 6.041 8.027 1166.7 902.786 1199.58 386892.87 2.99993799 8.99E+04 -4.00E+12 4.44016E-12 -2.07526E-13 4.64769E-12 386,892.87 2.9999389 5.15E+04 -3.11E+12 4.48606E-12 -1.61626E-13 4.64769E-12 386,892.87

1740.3 6.1 8.086 1222.2 911.603 1208.4 405316.59 3.00000637 8.81E+04 -4.13E+12 4.65448E-12 -2.14531E-13 4.86901E-12 405,316.59 3.0000072 5.07E+04 -3.22E+12 4.70141E-12 -1.676E-13 4.86901E-12 405,316.59

1840.3 6.154 8.14 1277.8 919.673 1216.47 423740.31 2.99995772 8.68E+04 -4.25E+12 4.86959E-12 -2.20739E-13 5.09033E-12 423,740.31 2.9999586 5.01E+04 -3.33E+12 4.9174E-12 -1.72933E-13 5.09033E-12 423,740.31

1940.3 6.205 8.191 1333.3 927.295 1224.09 442164.06 3.00001695 8.53E+04 -4.35E+12 5.08525E-12 -2.26397E-13 5.31165E-12 442,164.06 3.0000178 4.94E+04 -3.42E+12 5.13384E-12 -1.77811E-13 5.31165E-12 442,164.06

2140.3 6.298 8.284 1444.4 941.193 1237.99 479011.56 3.00002528 8.29E+04 -4.54E+12 5.51797E-12 -2.3632E-13 5.7543E-12 479,011.56 3.0000261 4.84E+04 -3.58E+12 5.56786E-12 -1.86441E-13 5.7543E-12 479,011.56

2340.3 6.379 8.365 1555.5 953.298 1250.09 515859 3.00003174 8.10E+04 -4.70E+12 5.95241E-12 -2.44529E-13 6.19694E-12 515,859.00 3.0000325 4.75E+04 -3.72E+12 6.0033E-12 -1.93637E-13 6.19694E-12 515,859.00

2540.3 6.45 8.436 1666.7 963.908 1260.7 552706.44 2.9999629 7.94E+04 -4.84E+12 6.38815E-12 -2.51434E-13 6.63958E-12 552,706.44 2.9999636 4.68E+04 -3.85E+12 6.43984E-12 -1.99744E-13 6.63958E-12 552,706.44

2740.3 6.51 8.496 1777.8 972.875 1269.67 589553.94 2.9999737 7.81E+04 -4.95E+12 6.82522E-12 -2.57001E-13 7.08222E-12 589,553.94 2.9999744 4.62E+04 -3.94E+12 6.87754E-12 -2.04692E-13 7.08223E-12 589,553.94

2940.3 6.563 8.549 1888.9 980.796 1277.59 626401.37 2.99998267 7.69E+04 -5.04E+12 7.26311E-12 -2.61761E-13 7.52487E-12 626,401.37 2.9999834 4.57E+04 -4.02E+12 7.31593E-12 -2.08942E-13 7.52487E-12 626,401.37

3140.3 6.61 8.596 2000 987.819 1284.61 663248.87 2.99999042 7.59E+04 -5.12E+12 7.70165E-12 -2.65861E-13 7.96751E-12 663,248.87 2.9999911 4.52E+04 -4.09E+12 7.7549E-12 -2.12617E-13 7.96751E-12 663,248.87

3340.3 6.652 8.638 2111.1 994.096 1290.89 700096.31 2.99999699 7.51E+04 -5.18E+12 8.14072E-12 -2.69434E-13 8.41015E-12 700,096.31 2.9999977 4.48E+04 -4.15E+12 8.19432E-12 -2.15836E-13 8.41016E-12 700,096.31

3540.3 6.69 8.676 2222.2 999.775 1296.57 736943.81 3.00000276 7.43E+04 -5.24E+12 8.5802E-12 -2.72598E-13 8.8528E-12 736,943.81 3.0000034 4.45E+04 -4.21E+12 8.63411E-12 -2.18694E-13 8.8528E-12 736,943.81

3740.3 6.723 8.709 2333.3 1004.71 1301.5 773791.25 3.00000771 7.37E+04 -5.29E+12 9.02017E-12 -2.75275E-13 9.29544E-12 773,791.25 3.0000084 4.42E+04 -4.25E+12 9.07433E-12 -2.21116E-13 9.29544E-12 773,791.25

3940.3 6.753 8.739 2444.4 1009.19 1305.98 810638.69 3.00001205 7.31E+04 -5.34E+12 9.46042E-12 -2.77663E-13 9.73808E-12 810,638.69 3.0000127 4.39E+04 -4.29E+12 9.5148E-12 -2.23284E-13 9.73809E-12 810,638.69

4140.3 6.78 8.766 2555.5 1013.22 1310.02 847486.13 3.00001588 7.26E+04 -5.38E+12 9.90095E-12 -2.79773E-13 1.01807E-11 847,486.13 3.0000165 4.37E+04 -4.33E+12 9.95552E-12 -2.25209E-13 1.01807E-11 847,486.13

4340.3 6.804 8.79 2666.6 1016.81 1313.61 884333.63 3.00001934 7.21E+04 -5.42E+12 1.03418E-11 -2.81616E-13 1.06234E-11 884,333.63 3.00002 4.34E+04 -4.36E+12 1.03965E-11 -2.26889E-13 1.06234E-11 884,333.63

4540.3 6.826 8.812 2777.8 1020.1 1316.89 921181.06 2.99998563 7.18E+04 -5.45E+12 1.07827E-11 -2.83294E-13 1.1066E-11 921,181.06 2.9999862 4.33E+04 -4.40E+12 1.08376E-11 -2.28418E-13 1.1066E-11 921,181.06

4740.3 6.847 8.833 2888.9 1023.24 1320.03 958028.5 2.99999021 7.14E+04 -5.48E+12 1.12238E-11 -2.84876E-13 1.15087E-11 958,028.50 2.9999908 4.31E+04 -4.42E+12 1.12788E-11 -2.29866E-13 1.15087E-11 958,028.50

x average  2.99999 3.00000
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		British Imperial Units 						SI  Units 										Calculation based on Specific Heat Capacity at Constant Volume cv																Calculation based on Specific Heat Capacity at Constnat Pressure cp

		Temp. 		Cv		Cp		T		cv		cp		Pressure				x		GR		GA		FR		FA		FW		Pressure				x		GR		GA		FR		FA		FW		Pressure

				Btu/lb °F		Btu/lb °F		K		J/kg K		J/kg K		Pa						s2 K kg-1		m4 kg-1 s-2		N		N		N		Pa						s2 K kg-1		m4 kg-1 s-2		N		N		N		Pa

		-195.7		4.963		6.949		146.65		741.686		1038.48		48633.129				146.65 K has been taken as the referance temperature T1 for the calculation.  Therefore no output is produced.

		-109.7		4.964		6.95		194.43		741.836		1038.63		64477.539				2.9998783034		1.39E+05		-1.90E+10		0		-9.87274858393304E-16		0		64,477.54				2.9998846465		7.11E+04		-1.37E+10		0		-7.11774499653188E-16		0		64,477.54

		-59.7		4.964		6.95		222.21		741.836		1038.63		73689.406				2.9998555733		1.40E+05		-1.41E+10		0		-7.28523017552806E-16		0		73,689.41				2.999859878		7.12E+04		-1.02E+10		0		-5.29267774423044E-16		0		73,689.41

		-9.7		4.965		6.951		249.98		741.985		1038.78		82901.273				3.0000749999		1.39E+05		-2.15E+10		0		-0		0		82,901.27				3.0000783541		7.09E+04		-1.53E+10		0		-7.95919018022495E-16		0		82,901.27

		40.3		4.966		6.952		277.76		742.135		1038.93		92113.133				3.0000184437		1.39E+05		-2.87E+10		0		-0		0		92,113.13				3.0000212445		7.09E+04		-2.05E+10		0		-0		0		92,113.13

		90.3		4.97		6.956		305.54		742.733		1039.53		101325				2.9999848766		1.39E+05		-6.08E+10		0		-0		0		101,325.00				2.9999873137		7.08E+04		-4.36E+10		0		-0		0		101,325.00

		140.3		4.975		6.961		333.32		743.48		1040.27		110536.87				2.9999633557		1.38E+05		-9.66E+10		0		-0		0		110,536.87				2.9999655345		7.07E+04		-6.91E+10		0		-0		0		110,536.87

		190.3		4.983		6.969		361.09		744.675		1041.47		119748.73				3.000040705		1.37E+05		-1.50E+11		0		-0		0		119,748.73				3.0000426903		7.03E+04		-1.08E+11		0		-0		0		119,748.73

		240.3		4.993		6.979		388.87		746.17		1042.96		128960.6				3.0000174239		1.37E+05		-2.14E+11		0		-0		0		128,960.60				3.0000192583		7.01E+04		-1.54E+11		0		-0		0		128,960.60

		290.3		5.008		6.994		416.65		748.411		1045.21		138172.47				2.999999933		1.36E+05		-3.07E+11		0		-0		0		138,172.47				3.0000016462		6.97E+04		-2.21E+11		0		-0		0		138,172.47

		340.3		5.026		7.012		444.43		751.101		1047.9		147384.33				2.9999862888		1.34E+05		-4.13E+11		0		-0		0		147,384.33				2.9999879022		6.92E+04		-2.98E+11		0		-0		0		147,384.33

		390.3		5.05		7.036		472.21		754.688		1051.48		156596.19				2.9999755817		1.33E+05		-5.49E+11		0		-0		0		156,596.19				2.9999771115		6.86E+04		-3.97E+11		0		-0		0		156,596.19

		440.3		5.078		7.064		499.98		758.872		1055.67		165808.06				3.0000161109		1.31E+05		-6.99E+11		0		-0		0		165,808.06				3.0000175694		6.78E+04		-5.07E+11		0		-0		0		165,808.06

		540.3		5.146		7.132		555.54		769.035		1065.83		184231.8				2.9999954135		1.26E+05		-1.04E+12		0		-0		0		184,231.80				2.9999967566		6.63E+04		-7.60E+11		0		-0		0		184,231.80

		640.3		5.223		7.209		611.09		780.542		1077.34		202655.53				3.0000151837		1.22E+05		-1.39E+12		0		-0		0		202,655.53				3.0000164372		6.46E+04		-1.02E+12		0		-0		0		202,655.53

		740.3		5.307		7.293		666.65		793.095		1089.89		221079.25				2.9999997901		1.18E+05		-1.75E+12		0		-0		0		221,079.25				3.0000009715		6.29E+04		-1.29E+12		0		-0		0		221,079.25

		840.3		5.397		7.383		722.21		806.545		1103.34		239503				2.9999883664		1.13E+05		-2.10E+12		0		-0		0		239,503.00				2.9999894884		6.12E+04		-1.56E+12		0		-0		0		239,503.00

		940.3		5.489		7.475		777.76		820.294		1117.09		257926.73				3.0000024979		1.09E+05		-2.42E+12		0		-0		0		257,926.73				3.0000035701		5.95E+04		-1.82E+12		0		-0		0		257,926.73

		1040.3		5.578		7.564		833.32		833.594		1130.39		276350.47				2.9999930706		1.06E+05		-2.72E+12		0		-0		0		276,350.47				2.9999941003		5.81E+04		-2.06E+12		0		-0		0		276,350.47

		1140.3		5.664		7.65		888.87		846.446		1143.24		294774.22				3.0000042361		1.02E+05		-2.99E+12		0		-0		0		294,774.22				3.0000052289		5.67E+04		-2.27E+12		0		-0		0		294,774.22

		1240.3		5.747		7.733		944.43		858.85		1155.64		313197.94				2.9999962084		9.93E+04		-3.23E+12		0		-0		0		313,197.94				2.9999971689		5.54E+04		-2.47E+12		0		-0		0		313,197.94

		1340.3		5.827		7.813		999.98		870.805		1167.6		331621.66				3.0000051447		9.65E+04		-3.45E+12		0		-0		0		331,621.66				3.0000060766		5.43E+04		-2.66E+12		0		-0		0		331,621.66

		1440.3		5.904		7.89		1055.5		882.313		1179.11		350045.41				3.0000560136		9.39E+04		-3.65E+12		0		-0		0		350,045.41				3.0000569199		5.31E+04		-2.82E+12		0		-0		0		350,045.41

		1540.3		5.976		7.962		1111.1		893.072		1189.87		368469.12				2.9999925105		9.18E+04		-3.84E+12		0		-0		0		368,469.12				2.9999933939		5.22E+04		-2.98E+12		0		-0		0		368,469.12

		1640.3		6.041		8.027		1166.7		902.786		1199.58		386892.87				2.9999379907		8.99E+04		-4.00E+12		0		-0		0		386,892.87				2.9999388533		5.15E+04		-3.11E+12		0		-0		0		386,892.87

		1740.3		6.1		8.086		1222.2		911.603		1208.4		405316.59				3.0000063712		8.81E+04		-4.13E+12		0		-0		0		405,316.59				3.0000072149		5.07E+04		-3.22E+12		0		-0		0		405,316.59

		1840.3		6.154		8.14		1277.8		919.673		1216.47		423740.31				2.9999577241		8.68E+04		-4.25E+12		0		-0		0		423,740.31				2.9999585505		5.01E+04		-3.33E+12		0		-0		0		423,740.31

		1940.3		6.205		8.191		1333.3		927.295		1224.09		442164.06				3.000016946		8.53E+04		-4.35E+12		0		-0		0		442,164.06				3.0000177564		4.94E+04		-3.42E+12		0		-0		0		442,164.06

		2140.3		6.298		8.284		1444.4		941.193		1237.99		479011.56				3.0000252751		8.29E+04		-4.54E+12		0		-0		0		479,011.56				3.0000260571		4.84E+04		-3.58E+12		0		-0		0		479,011.56

		2340.3		6.379		8.365		1555.5		953.298		1250.09		515859				3.0000317417		8.10E+04		-4.70E+12		0		-0		0		515,859.00				3.0000324993		4.75E+04		-3.72E+12		0		-0		0		515,859.00

		2540.3		6.45		8.436		1666.7		963.908		1260.7		552706.44				2.9999628951		7.94E+04		-4.84E+12		0		-0		0		552,706.44				2.9999636311		4.68E+04		-3.85E+12		0		-0		0		552,706.44

		2740.3		6.51		8.496		1777.8		972.875		1269.67		589553.94				2.9999736963		7.81E+04		-4.95E+12		0		-0		0		589,553.94				2.9999744132		4.62E+04		-3.94E+12		0		-0		0		589,553.94

		2940.3		6.563		8.549		1888.9		980.796		1277.59		626401.37				2.9999826668		7.69E+04		-5.04E+12		0		-0		0		626,401.37				2.9999833667		4.57E+04		-4.02E+12		0		-0		0		626,401.37

		3140.3		6.61		8.596		2000		987.819		1284.61		663248.87				2.9999904241		7.59E+04		-5.12E+12		0		-0		0		663,248.87				2.9999911087		4.52E+04		-4.09E+12		0		-0		0		663,248.87

		3340.3		6.652		8.638		2111.1		994.096		1290.89		700096.31				2.9999969895		7.51E+04		-5.18E+12		0		-0		0		700,096.31				2.9999976603		4.48E+04		-4.15E+12		0		-0		0		700,096.31

		3540.3		6.69		8.676		2222.2		999.775		1296.57		736943.81				3.0000027621		7.43E+04		-5.24E+12		0		-0		0		736,943.81				3.0000034203		4.45E+04		-4.21E+12		0		-0		0		736,943.81

		3740.3		6.723		8.709		2333.3		1004.71		1301.5		773791.25				3.0000077097		7.37E+04		-5.29E+12		0		-0		0		773,791.25				3.0000083562		4.42E+04		-4.25E+12		0		-0		0		773,791.25

		3940.3		6.753		8.739		2444.4		1009.19		1305.98		810638.69				3.0000120492		7.31E+04		-5.34E+12		0		-0		0		810,638.69				3.0000126851		4.39E+04		-4.29E+12		0		-0		0		810,638.69

		4140.3		6.78		8.766		2555.5		1013.22		1310.02		847486.13				3.000015877		7.26E+04		-5.38E+12		0		-0		0		847,486.13				3.0000165029		4.37E+04		-4.33E+12		0		-0		0		847,486.13

		4340.3		6.804		8.79		2666.6		1016.81		1313.61		884333.63				3.0000193407		7.21E+04		-5.42E+12		0		-0		0		884,333.63				3.0000199575		4.34E+04		-4.36E+12		0		-0		0		884,333.63

		4540.3		6.826		8.812		2777.8		1020.1		1316.89		921181.06				2.9999856303		7.18E+04		-5.45E+12		0		-0		0		921,181.06				2.9999862385		4.33E+04		-4.40E+12		0		-0		0		921,181.06

		4740.3		6.847		8.833		2888.9		1023.24		1320.03		958028.5				2.9999902079		7.14E+04		-5.48E+12		0		-0		0		958,028.50				2.9999908081		4.31E+04		-4.42E+12		0		-0		0		958,028.50



																x average 		2.99999																3.00000
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Program for solving Eqs. 21 - 24 for finding x, GA, GR, FA and 
FR
To solve the Eqs, parameters at two temperatures, T1 and  T2 are considered


Q1 := m Cv1 (T1)y


Q2 := m Cv2 (T2)y


FW1 := P1
1


r1


2


FW2 := P2
1


r1


2


α :=
β Q12 - FW1


m2


β :=
FW2 - FW1


Q22 - Q12


rratio :=
r1


r2


const :=
β Q12 - α m2


β Q22 - α m2


x :=
Log[const]


Log[rratio]


r1 :=
1


LinMolDen1


r2 :=
1


LinMolDen2


LinMolDen1 := NoofMol1
3


LinMolDen2 := NoofMol2
3


NoofMol1 :=
DenofAir1


m


NoofMol2 :=
DenofAir2


m


DenofAir1 :=
P1


GasCon T1


DenofAir2 :=
P1


GasCon T2







data = {{{194.43`, 64477.539`, 1038.63`},


{222.21`, 73689.406`, 1038.63`}, {249.98`, 82901.273`, 1038.78`},


{277.76`, 92113.133`, 1038.93`}, {305.54`, 101325.`, 1039.53`},


{333.32`, 110536.87`, 1040.27`}, {361.09`, 119748.73`, 1041.47`},


{388.87`, 128960.6`, 1042.96`}, {416.65`, 138172.47`, 1045.21`},


{444.43`, 147384.33`, 1047.9`}, {472.21`, 156596.19`, 1051.48`},


{499.98`, 165808.06`, 1055.67`}, {555.54`, 184231.8`, 1065.83`},


{611.09`, 202655.53`, 1077.34`}, {666.65`, 221079.25`, 1089.89`},


{722.21`, 239503.`, 1103.34`}, {777.76`, 257926.73`, 1117.09`},


{833.32`, 276350.47`, 1130.39`}, {888.87`, 294774.22`, 1143.24`},


{944.43`, 313197.94`, 1155.64`}, {999.98`, 331621.66`, 1167.6`},


{1055.5`, 350045.41`, 1179.11`}, {1111.1`, 368469.12`, 1189.87`},


{1166.7`, 386892.87`, 1199.58`}, {1222.2`, 405316.59`, 1208.4`},


{1277.8`, 423740.31`, 1216.47`}, {1333.3`, 442164.06`, 1224.09`},


{1444.4`, 479011.56`, 1237.99`}, {1555.5`, 515859.`, 1250.09`},


{1666.7`, 552706.44`, 1260.7`}, {1777.8`, 589553.94`, 1269.67`},


{1888.9`, 626401.37`, 1277.59`}, {2000.`, 663248.87`, 1284.61`},


{2111.1`, 700096.31`, 1290.89`}, {2222.2`, 736943.81`, 1296.57`},


{2333.3`, 773791.25`, 1301.5`}, {2444.4`, 810638.69`, 1305.98`},


{2555.5`, 847486.13`, 1310.02`}, {2666.6`, 884333.63`, 1313.61`},


{2777.8`, 921181.06`, 1316.89`}, {2888.9`, 958028.5`, 1320.03`}}}


{{{194.43, 64 477.5, 1038.63}, {222.21, 73 689.4, 1038.63},


{249.98, 82 901.3, 1038.78}, {277.76, 92 113.1, 1038.93}, {305.54, 101325., 1039.53},


{333.32, 110 537., 1040.27}, {361.09, 119 749., 1041.47}, {388.87, 128961., 1042.96},


{416.65, 138 172., 1045.21}, {444.43, 147 384., 1047.9}, {472.21, 156596., 1051.48},


{499.98, 165 808., 1055.67}, {555.54, 184 232., 1065.83}, {611.09, 202656., 1077.34},


{666.65, 221 079., 1089.89}, {722.21, 239 503., 1103.34}, {777.76, 257927., 1117.09},


{833.32, 276 350., 1130.39}, {888.87, 294 774., 1143.24}, {944.43, 313198., 1155.64},


{999.98, 331 622., 1167.6}, {1055.5, 350 045., 1179.11}, {1111.1, 368469., 1189.87},


{1166.7, 386 893., 1199.58}, {1222.2, 405 317., 1208.4}, {1277.8, 423740., 1216.47},


{1333.3, 442 164., 1224.09}, {1444.4, 479 012., 1237.99}, {1555.5, 515859., 1250.09},


{1666.7, 552 706., 1260.7}, {1777.8, 589 554., 1269.67}, {1888.9, 626401., 1277.59},


{2000., 663 249., 1284.61}, {2111.1, 700 096., 1290.89}, {2222.2, 736944., 1296.57},


{2333.3, 773 791., 1301.5}, {2444.4, 810 639., 1305.98}, {2555.5, 847486., 1310.02},


{2666.6, 884 334., 1313.61}, {2777.8, 921 181., 1316.89}, {2888.9, 958029., 1320.03}}}


Known physical parameters, temperature, pressure and specific heat constant at 
constant pressure  of gaseous Nitrogen from supplementary data file;
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a = data[[1, i, 1]]


b = data[[1, i, 2]]


c = data[[1, i, 3]]


Part : The expression i cannot be used as a part specification.


{{{194.43, 64 477.5, 1038.63}, {222.21, 73 689.4, 1038.63}, {249.98, 82901.3, 1038.78},


{277.76, 92 113.1, 1038.93}, {305.54, 101 325., 1039.53}, {333.32, 110537., 1040.27},


{361.09, 119 749., 1041.47}, {388.87, 128 961., 1042.96}, {416.65, 138172., 1045.21},


{444.43, 147 384., 1047.9}, {472.21, 156 596., 1051.48}, {499.98, 165808., 1055.67},


{555.54, 184 232., 1065.83}, {611.09, 202 656., 1077.34}, {666.65, 221079., 1089.89},


{722.21, 239 503., 1103.34}, {777.76, 257 927., 1117.09}, {833.32, 276350., 1130.39},


{888.87, 294 774., 1143.24}, {944.43, 313 198., 1155.64}, {999.98, 331622., 1167.6},


{1055.5, 350 045., 1179.11}, {1111.1, 368 469., 1189.87}, {1166.7, 386893., 1199.58},


{1222.2, 405 317., 1208.4}, {1277.8, 423 740., 1216.47}, {1333.3, 442164., 1224.09},


{1444.4, 479 012., 1237.99}, {1555.5, 515 859., 1250.09}, {1666.7, 552706., 1260.7},


{1777.8, 589 554., 1269.67}, {1888.9, 626 401., 1277.59}, {2000., 663249., 1284.61},


{2111.1, 700 096., 1290.89}, {2222.2, 736 944., 1296.57}, {2333.3, 773791., 1301.5},


{2444.4, 810 639., 1305.98}, {2555.5, 847 486., 1310.02}, {2666.6, 884334., 1313.61},


{2777.8, 921 181., 1316.89}, {2888.9, 958 029., 1320.03}}}〚1, i, 1〛


Part : The expression i cannot be used as a part specification.


{{{194.43, 64 477.5, 1038.63}, {222.21, 73 689.4, 1038.63}, {249.98, 82901.3, 1038.78},


{277.76, 92 113.1, 1038.93}, {305.54, 101 325., 1039.53}, {333.32, 110537., 1040.27},


{361.09, 119 749., 1041.47}, {388.87, 128 961., 1042.96}, {416.65, 138172., 1045.21},


{444.43, 147 384., 1047.9}, {472.21, 156 596., 1051.48}, {499.98, 165808., 1055.67},


{555.54, 184 232., 1065.83}, {611.09, 202 656., 1077.34}, {666.65, 221079., 1089.89},


{722.21, 239 503., 1103.34}, {777.76, 257 927., 1117.09}, {833.32, 276350., 1130.39},


{888.87, 294 774., 1143.24}, {944.43, 313 198., 1155.64}, {999.98, 331622., 1167.6},


{1055.5, 350 045., 1179.11}, {1111.1, 368 469., 1189.87}, {1166.7, 386893., 1199.58},


{1222.2, 405 317., 1208.4}, {1277.8, 423 740., 1216.47}, {1333.3, 442164., 1224.09},


{1444.4, 479 012., 1237.99}, {1555.5, 515 859., 1250.09}, {1666.7, 552706., 1260.7},


{1777.8, 589 554., 1269.67}, {1888.9, 626 401., 1277.59}, {2000., 663249., 1284.61},


{2111.1, 700 096., 1290.89}, {2222.2, 736 944., 1296.57}, {2333.3, 773791., 1301.5},


{2444.4, 810 639., 1305.98}, {2555.5, 847 486., 1310.02}, {2666.6, 884334., 1313.61},


{2777.8, 921 181., 1316.89}, {2888.9, 958 029., 1320.03}}}〚1, i, 2〛


Part : The expression i cannot be used as a part specification.


{{{194.43, 64 477.5, 1038.63}, {222.21, 73 689.4, 1038.63}, {249.98, 82901.3, 1038.78},


{277.76, 92 113.1, 1038.93}, {305.54, 101 325., 1039.53}, {333.32, 110537., 1040.27},


{361.09, 119 749., 1041.47}, {388.87, 128 961., 1042.96}, {416.65, 138172., 1045.21},


{444.43, 147 384., 1047.9}, {472.21, 156 596., 1051.48}, {499.98, 165808., 1055.67},


{555.54, 184 232., 1065.83}, {611.09, 202 656., 1077.34}, {666.65, 221079., 1089.89},


{722.21, 239 503., 1103.34}, {777.76, 257 927., 1117.09}, {833.32, 276350., 1130.39},


{888.87, 294 774., 1143.24}, {944.43, 313 198., 1155.64}, {999.98, 331622., 1167.6},


{1055.5, 350 045., 1179.11}, {1111.1, 368 469., 1189.87}, {1166.7, 386893., 1199.58},


{1222.2, 405 317., 1208.4}, {1277.8, 423 740., 1216.47}, {1333.3, 442164., 1224.09},


{1444.4, 479 012., 1237.99}, {1555.5, 515 859., 1250.09}, {1666.7, 552706., 1260.7},


{1777.8, 589 554., 1269.67}, {1888.9, 626 401., 1277.59}, {2000., 663249., 1284.61},


{2111.1, 700 096., 1290.89}, {2222.2, 736 944., 1296.57}, {2333.3, 773791., 1301.5},


{2444.4, 810 639., 1305.98}, {2555.5, 847 486., 1310.02}, {2666.6, 884334., 1313.61},


{2777.8, 921 181., 1316.89}, {2888.9, 958 029., 1320.03}}}〚1, i, 3〛
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Input data from ;


m = 28.016× 1.66054× 10-27


T1 = 146.65


T2 = a


P1 = 48 633.1


P2 = b


Cv1 = 1038.48


Cv2 = c


GasCon = 296.8


4.65217 × 10-26


146.65


{{{194.43, 64 477.5, 1038.63}, {222.21, 73 689.4, 1038.63}, {249.98, 82901.3, 1038.78},


{277.76, 92 113.1, 1038.93}, {305.54, 101 325., 1039.53}, {333.32, 110537., 1040.27},


{361.09, 119 749., 1041.47}, {388.87, 128 961., 1042.96}, {416.65, 138172., 1045.21},


{444.43, 147 384., 1047.9}, {472.21, 156 596., 1051.48}, {499.98, 165808., 1055.67},


{555.54, 184 232., 1065.83}, {611.09, 202 656., 1077.34}, {666.65, 221079., 1089.89},


{722.21, 239 503., 1103.34}, {777.76, 257 927., 1117.09}, {833.32, 276350., 1130.39},


{888.87, 294 774., 1143.24}, {944.43, 313 198., 1155.64}, {999.98, 331622., 1167.6},


{1055.5, 350 045., 1179.11}, {1111.1, 368 469., 1189.87}, {1166.7, 386893., 1199.58},


{1222.2, 405 317., 1208.4}, {1277.8, 423 740., 1216.47}, {1333.3, 442164., 1224.09},


{1444.4, 479 012., 1237.99}, {1555.5, 515 859., 1250.09}, {1666.7, 552706., 1260.7},


{1777.8, 589 554., 1269.67}, {1888.9, 626 401., 1277.59}, {2000., 663249., 1284.61},


{2111.1, 700 096., 1290.89}, {2222.2, 736 944., 1296.57}, {2333.3, 773791., 1301.5},


{2444.4, 810 639., 1305.98}, {2555.5, 847 486., 1310.02}, {2666.6, 884334., 1313.61},


{2777.8, 921 181., 1316.89}, {2888.9, 958 029., 1320.03}}}〚1, i, 1〛


48 633.1


{{{194.43, 64 477.5, 1038.63}, {222.21, 73 689.4, 1038.63}, {249.98, 82901.3, 1038.78},


{277.76, 92 113.1, 1038.93}, {305.54, 101 325., 1039.53}, {333.32, 110537., 1040.27},


{361.09, 119 749., 1041.47}, {388.87, 128 961., 1042.96}, {416.65, 138172., 1045.21},


{444.43, 147 384., 1047.9}, {472.21, 156 596., 1051.48}, {499.98, 165808., 1055.67},


{555.54, 184 232., 1065.83}, {611.09, 202 656., 1077.34}, {666.65, 221079., 1089.89},


{722.21, 239 503., 1103.34}, {777.76, 257 927., 1117.09}, {833.32, 276350., 1130.39},


{888.87, 294 774., 1143.24}, {944.43, 313 198., 1155.64}, {999.98, 331622., 1167.6},


{1055.5, 350 045., 1179.11}, {1111.1, 368 469., 1189.87}, {1166.7, 386893., 1199.58},


{1222.2, 405 317., 1208.4}, {1277.8, 423 740., 1216.47}, {1333.3, 442164., 1224.09},


{1444.4, 479 012., 1237.99}, {1555.5, 515 859., 1250.09}, {1666.7, 552706., 1260.7},


{1777.8, 589 554., 1269.67}, {1888.9, 626 401., 1277.59}, {2000., 663249., 1284.61},


{2111.1, 700 096., 1290.89}, {2222.2, 736 944., 1296.57}, {2333.3, 773791., 1301.5},


{2444.4, 810 639., 1305.98}, {2555.5, 847 486., 1310.02}, {2666.6, 884334., 1313.61},


{2777.8, 921 181., 1316.89}, {2888.9, 958 029., 1320.03}}}〚1, i, 2〛


1038.48
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{{{194.43, 64 477.5, 1038.63}, {222.21, 73 689.4, 1038.63}, {249.98, 82901.3, 1038.78},


{277.76, 92 113.1, 1038.93}, {305.54, 101 325., 1039.53}, {333.32, 110537., 1040.27},


{361.09, 119 749., 1041.47}, {388.87, 128 961., 1042.96}, {416.65, 138172., 1045.21},


{444.43, 147 384., 1047.9}, {472.21, 156 596., 1051.48}, {499.98, 165808., 1055.67},


{555.54, 184 232., 1065.83}, {611.09, 202 656., 1077.34}, {666.65, 221079., 1089.89},


{722.21, 239 503., 1103.34}, {777.76, 257 927., 1117.09}, {833.32, 276350., 1130.39},


{888.87, 294 774., 1143.24}, {944.43, 313 198., 1155.64}, {999.98, 331622., 1167.6},


{1055.5, 350 045., 1179.11}, {1111.1, 368 469., 1189.87}, {1166.7, 386893., 1199.58},


{1222.2, 405 317., 1208.4}, {1277.8, 423 740., 1216.47}, {1333.3, 442164., 1224.09},


{1444.4, 479 012., 1237.99}, {1555.5, 515 859., 1250.09}, {1666.7, 552706., 1260.7},


{1777.8, 589 554., 1269.67}, {1888.9, 626 401., 1277.59}, {2000., 663249., 1284.61},


{2111.1, 700 096., 1290.89}, {2222.2, 736 944., 1296.57}, {2333.3, 773791., 1301.5},


{2444.4, 810 639., 1305.98}, {2555.5, 847 486., 1310.02}, {2666.6, 884334., 1313.61},


{2777.8, 921 181., 1316.89}, {2888.9, 958 029., 1320.03}}}〚1, i, 3〛


296.8


4.3 × 10-19


GA := α r1x


GR := β r1x


Pressure :=
GR Q22


r1x
-
GA m2


r1x


FR :=
GR Q22


r1x


FA :=
GA m2


r1x


y =.


i =.


3 D plots of x, GR, GA, FR and FA against the temperature T 
and value of y
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ParametricPlot3D[Evaluate@Table[{y, a, x}, {i, 1, 40}], {y, .1, 1}, BoxRatios → 1,


PlotRange → {{.1, 1}, {0, 2000}, {0, 4}}, AxesLabel → {" y", "Temperature", " X"}]


(a) 3D plot of x Vs. temperature T and y. 
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GR3D = ParametricPlot3D[Evaluate@Table[{y, a, GR}, {i, 1, 40}],


{y, .1, 1}, BoxRatios → 1, AxesLabel → {" y", "Temperature", "GR"}]


(b) 3D plot of Gravitational Repulsion constant GR  against temperature T and y.   
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GA3 = ParametricPlot3D[Evaluate@Table[{y, a, GA}, {i, 1, 40}], {y, .1, 1},


BoxRatios → 1, PlotStyle → {PointSize[0.3]}, AxesLabel → {"y", "Temperature", "GA"}]


(c) 3 D plot of Gravitational Attraction constant GA  against temperature T and y.  
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GN2 = ParametricPlot3D[Evaluate@Table[{y, a, FR}, {i, 1, 40}],


{y, .1, 1}, BoxRatios → 1, AxesLabel → {"y", "Temperature", "FR"}]


(d) 3 D plot of Gravitational Repulsion Force FR against temperature T and y.  
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GF3 = ParametricPlot3D[Evaluate@Table[{y, a, FA}, {i, 1, 40}],


{y, .1, 1}, BoxRatios -> 1, AxesLabel -> {"y", "Temperature", "FA"}]


(e) 3 D plot of Gravitational Repulsion Force FA  against temperature T and y.  
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Cell[TextData[StyleBox["Program for solving Eqs. 21 - 24 for finding x, GA, \

GR, FA and FR",

 FontSize->24,

 FontWeight->"Bold"]], "Text",

 CellChangeTimes->{{3.8092680225343723`*^9, 3.8092681189802427`*^9}, {

  3.8092682787436523`*^9, 3.809268281370621*^9}, {3.8239142299272003`*^9, 
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 RowBox[{"Q2", ":=", 

  RowBox[{"m", " ", "Cv2", " ", 

   SuperscriptBox[

    RowBox[{"(", "T2", ")"}], "y"]}]}], "\[IndentingNewLine]", 

 RowBox[{"FW1", ":=", 

  RowBox[{"P1", "/", 

   SuperscriptBox[

    RowBox[{"(", 

     FractionBox["1", "r1"], ")"}], "2"]}]}], "\[IndentingNewLine]", 

 RowBox[{"FW2", ":=", 

  RowBox[{"P2", "/", 

   SuperscriptBox[

    RowBox[{"(", 

     FractionBox["1", "r1"], ")"}], "2"]}]}]}], "Input",

 CellChangeTimes->{{3.7795270457074413`*^9, 3.7795272231296396`*^9}, {
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   3.781766421573967*^9, 3.7817664429047346`*^9}, {3.781766474751193*^9, 
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   3.781766674947276*^9, 3.7817666877116947`*^9}, {3.781766735480471*^9, 

   3.78176677148681*^9}, {3.7817668073421717`*^9, 3.7817668143682404`*^9}, {

   3.781766889240344*^9, 3.7817668982863407`*^9}, {3.781767163029955*^9, 

   3.7817672262083626`*^9}, {3.781767271871018*^9, 3.7817672793368206`*^9}, {

   3.7817673155379124`*^9, 3.7817673465545034`*^9}, {3.78176865166051*^9, 

   3.781768655309351*^9}, {3.7817688421375723`*^9, 3.7817688499663134`*^9}, {

   3.781768897301237*^9, 3.7817689020479927`*^9}, {3.7817689343597136`*^9, 

   3.7817689480739193`*^9}, {3.781769065387103*^9, 3.7817690701503*^9}, {

   3.781769232539467*^9, 3.7817692399834085`*^9}, {3.7817693665846434`*^9, 

   3.781769370878007*^9}, {3.781769411831938*^9, 3.7817694669133177`*^9}, {

   3.7817695074381647`*^9, 3.781769542684926*^9}, {3.7817697653258247`*^9, 

   3.7817697965151973`*^9}, {3.7817698274256067`*^9, 3.781769836472105*^9}, {

   3.7817698707617984`*^9, 3.7817699388972464`*^9}, {3.7817699863969717`*^9, 

   3.781770032636264*^9}, {3.781770098874627*^9, 3.7817701051385775`*^9}, {

   3.7817708567630496`*^9, 3.7817708692433395`*^9}, {3.7817709008265486`*^9, 

   3.7817709052480583`*^9}, {3.7817709690551476`*^9, 

   3.7817709751845455`*^9}, {3.7817710621982636`*^9, 3.781771068169277*^9}, {

   3.781771351105526*^9, 3.7817713584348993`*^9}, {3.7817716680882373`*^9, 

   3.781771795560633*^9}, {3.781771847147828*^9, 3.7817719033863554`*^9}, {

   3.781772423611561*^9, 3.781772431312261*^9}, {3.781772637212536*^9, 

   3.781772649868594*^9}, {3.781772707139827*^9, 3.7817727133729467`*^9}, {

   3.7817877750703735`*^9, 3.7817877863741465`*^9}, {3.8092683194307566`*^9, 

   3.80926834246411*^9}, {3.809268504460101*^9, 3.809268521940316*^9}, {

   3.8121162034532323`*^9, 3.812116209782461*^9}, {3.8130629391064553`*^9, 

   3.8130629600004077`*^9}, {3.8131484445497837`*^9, 

   3.8131484463207855`*^9}, {3.815270892487959*^9, 3.815270914685878*^9}, {

   3.815271028799759*^9, 3.815271048045246*^9}, {3.815481305144871*^9, 

   3.8154813134241805`*^9}, {3.819200645239586*^9, 3.8192006601235733`*^9}, {

   3.8192303084795055`*^9, 3.819230325529958*^9}, {3.8210014986315823`*^9, 

   3.8210015004902515`*^9}},

 FontSize->16,ExpressionUUID->"b1e4d0dd-4d9c-46c4-ace7-15591d2299f1"],



Cell[BoxData[{

 RowBox[{"\[Alpha]", ":=", 

  FractionBox[

   RowBox[{"(", 

    RowBox[{

     RowBox[{"\[Beta]", " ", 

      SuperscriptBox["Q1", "2"]}], "-", "FW1"}], ")"}], 

   SuperscriptBox["m", "2"]]}], "\[IndentingNewLine]", 

 RowBox[{"\[Beta]", ":=", 

  FractionBox[

   RowBox[{"FW2", "-", "FW1"}], 

   RowBox[{

    SuperscriptBox["Q2", "2"], "-", 

    SuperscriptBox["Q1", "2"]}]]}], "\[IndentingNewLine]"}], "Input",

 CellChangeTimes->{{3.7806384791595287`*^9, 3.7806385704313574`*^9}, {

   3.7806386078459177`*^9, 3.780638674871461*^9}, {3.7806389257341623`*^9, 

   3.780638978566683*^9}, {3.7806390376182275`*^9, 3.7806390381941576`*^9}, {

   3.780639295132016*^9, 3.7806393552875853`*^9}, 3.7806569195398335`*^9, {

   3.7806687965372343`*^9, 3.7806687984111943`*^9}, {3.7807245817608037`*^9, 

   3.7807245832246895`*^9}, {3.780999067810503*^9, 3.7809991742162046`*^9}, {

   3.7817023703874054`*^9, 3.7817024004571724`*^9}, {3.781702481652253*^9, 

   3.7817025005500536`*^9}, {3.7817026015891705`*^9, 

   3.7817026124243636`*^9}, {3.781702680405038*^9, 3.78170269006045*^9}, {

   3.8130629675236964`*^9, 3.8130630174059367`*^9}, {3.813063067777365*^9, 

   3.813063069279916*^9}, {3.813063149456625*^9, 3.813063183812804*^9}, {

   3.819961145086668*^9, 3.8199611655631323`*^9}, {3.819961249929493*^9, 

   3.8199612779121637`*^9}, {3.819961497334405*^9, 3.819961546707323*^9}, 

   3.8210015340449195`*^9},

 FontSize->16,ExpressionUUID->"3c5a4fc3-4abe-42a5-95b1-a0b9d8bce9ca"],



Cell[BoxData[{

 RowBox[{"rratio", ":=", 

  FractionBox["r1", "r2"]}], "\[IndentingNewLine]", 

 RowBox[{"const", ":=", 

  FractionBox[

   RowBox[{

    RowBox[{"\[Beta]", " ", 

     SuperscriptBox["Q1", "2"]}], "-", 

    RowBox[{"\[Alpha]", " ", 

     SuperscriptBox["m", "2"]}]}], 

   RowBox[{

    RowBox[{"\[Beta]", " ", 

     SuperscriptBox["Q2", "2"]}], "-", 

    RowBox[{"\[Alpha]", " ", 

     SuperscriptBox["m", "2"]}]}]]}]}], "Input",

 CellChangeTimes->{{3.7806545757859306`*^9, 3.7806547004641876`*^9}, {

   3.7806555188883467`*^9, 3.7806555192528157`*^9}, {3.7806557495428925`*^9, 

   3.780655752412697*^9}, {3.780706520940098*^9, 3.780706524344036*^9}, {

   3.780706576613883*^9, 3.7807065779672985`*^9}, {3.7809992101006784`*^9, 

   3.7809993143885*^9}, 3.78099954860681*^9, {3.7810003241899047`*^9, 

   3.7810003441049147`*^9}, {3.8130630758119507`*^9, 3.813063088228115*^9}, {

   3.813063207531065*^9, 3.813063222200511*^9}, {3.8130632603685164`*^9, 

   3.813063262425853*^9}},ExpressionUUID->"41f50f83-b1ef-4b58-97e7-\

18275f3e32db"],



Cell[BoxData[

 RowBox[{"x", ":=", 

  FractionBox[

   RowBox[{"Log", "[", "const", "]"}], 

   RowBox[{"Log", "[", "rratio", "]"}]]}]], "Input",

 CellChangeTimes->{{3.780999379249627*^9, 3.780999496314454*^9}, {

  3.813063489571127*^9, 

  3.813063490588313*^9}},ExpressionUUID->"006394ba-5ada-4322-9f7c-\

9fe4e534a0d1"],



Cell[BoxData[

 RowBox[{"\[IndentingNewLine]", 

  RowBox[{

   RowBox[{"r1", ":=", 

    FractionBox[

     RowBox[{" ", "1"}], "LinMolDen1"]}], "\[IndentingNewLine]", 

   RowBox[{"r2", ":=", 

    FractionBox[

     RowBox[{" ", "1"}], "LinMolDen2"]}], "\[IndentingNewLine]", 

   RowBox[{"LinMolDen1", ":=", 

    RadicalBox["NoofMol1", "3"]}], "\[IndentingNewLine]", 

   RowBox[{"LinMolDen2", ":=", 

    RadicalBox["NoofMol2", "3"]}], "\[IndentingNewLine]", 

   RowBox[{"NoofMol1", ":=", 

    FractionBox["DenofAir1", "m"]}], "\[IndentingNewLine]", 

   RowBox[{"NoofMol2", ":=", 

    FractionBox["DenofAir2", "m"]}], "\[IndentingNewLine]", 

   "\[IndentingNewLine]", 

   RowBox[{"DenofAir1", ":=", 

    FractionBox["P1", 

     RowBox[{"GasCon", " ", "T1"}]]}], "\[IndentingNewLine]", 

   RowBox[{"DenofAir2", ":=", 

    FractionBox["P1", 

     RowBox[{"GasCon", " ", "T2"}]]}]}]}]], "Input",

 CellChangeTimes->{{3.7760770171260185`*^9, 3.7760770694647245`*^9}, {

   3.776077120924111*^9, 3.7760771256887207`*^9}, {3.7760771879552956`*^9, 

   3.77607719871117*^9}, {3.776077229972657*^9, 3.776077240523594*^9}, {

   3.7760773363529577`*^9, 3.776077419786007*^9}, {3.7760774909430923`*^9, 

   3.7760775060071545`*^9}, 3.776077562419696*^9, {3.776077596890237*^9, 

   3.776077638560551*^9}, 3.7760783175581694`*^9, {3.7760783494509554`*^9, 

   3.77607842348205*^9}, 3.7760788187032905`*^9, {3.7760816943420873`*^9, 

   3.7760817068069954`*^9}, {3.776083672764949*^9, 3.77608370700085*^9}, {

   3.7760840880130386`*^9, 3.776084100910015*^9}, 3.7760859807894297`*^9, {

   3.7760861028420544`*^9, 3.7760861165689154`*^9}, {3.7821044179011416`*^9, 

   3.782104468214744*^9}, {3.782104511592625*^9, 3.7821045732457185`*^9}, 

   3.782104682927286*^9, {3.782105841188665*^9, 3.782106043732709*^9}, {

   3.782106351094116*^9, 3.782106351661089*^9}, {3.7821068989778776`*^9, 

   3.782106932900587*^9}, {3.782108822682974*^9, 3.7821088310464087`*^9}, {

   3.7821088928356333`*^9, 3.7821088944986577`*^9}, 3.7821090302679625`*^9, 

   3.7821090782123976`*^9, {3.821001549994317*^9, 

   3.821001554477606*^9}},ExpressionUUID->"fea43850-2bcb-4785-a198-\

4a2a3b61841d"],



Cell[CellGroupData[{



Cell[BoxData[

 RowBox[{"data", "=", 

  RowBox[{"{", 

   RowBox[{"{", 

    RowBox[{

     RowBox[{"{", 

      RowBox[{"194.43`", ",", "64477.539`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"222.21`", ",", "73689.406`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"249.98`", ",", "82901.273`", ",", "1038.78`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"277.76`", ",", "92113.133`", ",", "1038.93`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"305.54`", ",", "101325.`", ",", "1039.53`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"333.32`", ",", "110536.87`", ",", "1040.27`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"361.09`", ",", "119748.73`", ",", "1041.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"388.87`", ",", "128960.6`", ",", "1042.96`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"416.65`", ",", "138172.47`", ",", "1045.21`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"444.43`", ",", "147384.33`", ",", "1047.9`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"472.21`", ",", "156596.19`", ",", "1051.48`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"499.98`", ",", "165808.06`", ",", "1055.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"555.54`", ",", "184231.8`", ",", "1065.83`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"611.09`", ",", "202655.53`", ",", "1077.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"666.65`", ",", "221079.25`", ",", "1089.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"722.21`", ",", "239503.`", ",", "1103.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"777.76`", ",", "257926.73`", ",", "1117.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"833.32`", ",", "276350.47`", ",", "1130.39`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"888.87`", ",", "294774.22`", ",", "1143.24`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"944.43`", ",", "313197.94`", ",", "1155.64`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"999.98`", ",", "331621.66`", ",", "1167.6`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1055.5`", ",", "350045.41`", ",", "1179.11`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1111.1`", ",", "368469.12`", ",", "1189.87`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1166.7`", ",", "386892.87`", ",", "1199.58`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1222.2`", ",", "405316.59`", ",", "1208.4`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1277.8`", ",", "423740.31`", ",", "1216.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1333.3`", ",", "442164.06`", ",", "1224.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1444.4`", ",", "479011.56`", ",", "1237.99`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1555.5`", ",", "515859.`", ",", "1250.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1666.7`", ",", "552706.44`", ",", "1260.7`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1777.8`", ",", "589553.94`", ",", "1269.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1888.9`", ",", "626401.37`", ",", "1277.59`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2000.`", ",", "663248.87`", ",", "1284.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2111.1`", ",", "700096.31`", ",", "1290.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2222.2`", ",", "736943.81`", ",", "1296.57`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2333.3`", ",", "773791.25`", ",", "1301.5`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2444.4`", ",", "810638.69`", ",", "1305.98`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2555.5`", ",", "847486.13`", ",", "1310.02`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2666.6`", ",", "884333.63`", ",", "1313.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2777.8`", ",", "921181.06`", ",", "1316.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2888.9`", ",", "958028.5`", ",", "1320.03`"}], "}"}]}], "}"}], 

   "}"}]}]], "Input",

 CellChangeTimes->{{3.8173872167641335`*^9, 

  3.8173872389158316`*^9}},ExpressionUUID->"b9250e4f-63b8-47ca-91fe-\

66616b92352e"],



Cell[BoxData[

 RowBox[{"{", 

  RowBox[{"{", 

   RowBox[{

    RowBox[{"{", 

     RowBox[{"194.43`", ",", "64477.539`", ",", "1038.63`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"222.21`", ",", "73689.406`", ",", "1038.63`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"249.98`", ",", "82901.273`", ",", "1038.78`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"277.76`", ",", "92113.133`", ",", "1038.93`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"305.54`", ",", "101325.`", ",", "1039.53`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"333.32`", ",", "110536.87`", ",", "1040.27`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"361.09`", ",", "119748.73`", ",", "1041.47`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"388.87`", ",", "128960.6`", ",", "1042.96`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"416.65`", ",", "138172.47`", ",", "1045.21`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"444.43`", ",", "147384.33`", ",", "1047.9`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"472.21`", ",", "156596.19`", ",", "1051.48`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"499.98`", ",", "165808.06`", ",", "1055.67`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"555.54`", ",", "184231.8`", ",", "1065.83`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"611.09`", ",", "202655.53`", ",", "1077.34`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"666.65`", ",", "221079.25`", ",", "1089.89`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"722.21`", ",", "239503.`", ",", "1103.34`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"777.76`", ",", "257926.73`", ",", "1117.09`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"833.32`", ",", "276350.47`", ",", "1130.39`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"888.87`", ",", "294774.22`", ",", "1143.24`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"944.43`", ",", "313197.94`", ",", "1155.64`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"999.98`", ",", "331621.66`", ",", "1167.6`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1055.5`", ",", "350045.41`", ",", "1179.11`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1111.1`", ",", "368469.12`", ",", "1189.87`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1166.7`", ",", "386892.87`", ",", "1199.58`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1222.2`", ",", "405316.59`", ",", "1208.4`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1277.8`", ",", "423740.31`", ",", "1216.47`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1333.3`", ",", "442164.06`", ",", "1224.09`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1444.4`", ",", "479011.56`", ",", "1237.99`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1555.5`", ",", "515859.`", ",", "1250.09`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1666.7`", ",", "552706.44`", ",", "1260.7`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1777.8`", ",", "589553.94`", ",", "1269.67`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"1888.9`", ",", "626401.37`", ",", "1277.59`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"2000.`", ",", "663248.87`", ",", "1284.61`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"2111.1`", ",", "700096.31`", ",", "1290.89`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"2222.2`", ",", "736943.81`", ",", "1296.57`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"2333.3`", ",", "773791.25`", ",", "1301.5`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"2444.4`", ",", "810638.69`", ",", "1305.98`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"2555.5`", ",", "847486.13`", ",", "1310.02`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"2666.6`", ",", "884333.63`", ",", "1313.61`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"2777.8`", ",", "921181.06`", ",", "1316.89`"}], "}"}], ",", 

    RowBox[{"{", 

     RowBox[{"2888.9`", ",", "958028.5`", ",", "1320.03`"}], "}"}]}], "}"}], 

  "}"}]], "Output",

 CellChangeTimes->{

  3.8173872436644373`*^9, 3.8173872998212647`*^9, 3.817720270389076*^9, 

   3.8177211122847457`*^9, 3.8177212416302013`*^9, 3.8177212797052917`*^9, {

   3.817724468772882*^9, 3.817724489501733*^9}, 3.817724550161785*^9, 

   3.8177245852729244`*^9, 3.817724708811017*^9, 3.8177247404762926`*^9, 

   3.817725026323645*^9, 3.8177251989006476`*^9, 3.817725306759721*^9, 

   3.817725381900056*^9, 3.8177255009089794`*^9, 3.817725800660257*^9, 

   3.817725939197316*^9, 3.817726114446494*^9, 3.8177878917089434`*^9, 

   3.8178867967276273`*^9, 3.8178868446695433`*^9, 3.8178870996349907`*^9, 

   3.8178872542763634`*^9, 3.8178873172170773`*^9, 3.8178873584066772`*^9, {

   3.817906414274892*^9, 3.8179064331835814`*^9}, 3.8179065394925823`*^9, 

   3.8179065998910775`*^9, {3.819164566168069*^9, 3.8191646112856026`*^9}, 

   3.81916631575717*^9, 3.819166353598173*^9, 3.819166665473876*^9, 

   3.8191667322960253`*^9, 3.819166849612302*^9, {3.8191691339157906`*^9, 

   3.8191691502442884`*^9}, 3.8191692317951355`*^9, 3.8191717677006607`*^9, 

   3.819171808161701*^9, 3.8192006201683764`*^9, {3.8192006634350142`*^9, 

   3.8192006898910923`*^9}, 3.8192303364011354`*^9, {3.8192360433560505`*^9, 

   3.8192360969822845`*^9}, {3.81923614381326*^9, 3.819236165131802*^9}, 

   3.8196254502680917`*^9, 3.819625526247718*^9, 3.8196255944504075`*^9, 

   3.8199612132253304`*^9, 3.819961290199596*^9, 3.8199613238693075`*^9, 

   3.819961354460917*^9, {3.819961605404499*^9, 3.81996165420522*^9}, 

   3.821001606621605*^9, 3.8210018040773315`*^9, 3.8210019265222287`*^9, 

   3.8210020095191555`*^9, 3.8222624826574745`*^9, {3.822266297586228*^9, 

   3.822266319037625*^9}, {3.8222663957436404`*^9, 3.8222664199295073`*^9}, 

   3.822266456137226*^9, 3.8229212144964657`*^9, 3.8229212447278085`*^9, 

   3.8229213601636906`*^9, 3.8229214566818438`*^9, 3.8229215333894243`*^9, 

   3.822921603607813*^9, 3.8229216993184495`*^9, 3.822921778566291*^9, 

   3.822921858822823*^9, 3.8229219751644497`*^9, 3.822922680350938*^9, 

   3.82391486365701*^9, 

   3.823914906787379*^9},ExpressionUUID->"0f89a1c6-acaa-49f6-9762-\

efcba3c7e842"]

}, Open  ]],



Cell[TextData[StyleBox["Known physical parameters, temperature, pressure and \

specific heat constant at constant pressure  of gaseous Nitrogen from \

supplementary data file;",

 FontSize->18,

 FontWeight->"Bold",

 FontColor->RGBColor[1, 0, 0]]], "Text",

 CellChangeTimes->{{3.809268713987319*^9, 3.8092687281115165`*^9}, {

   3.8092687688135805`*^9, 3.809268842409609*^9}, {3.813063757829914*^9, 

   3.8130637886013794`*^9}, 3.8131186386583266`*^9, {3.813118827872387*^9, 

   3.813118830459787*^9}, 3.8134139885995035`*^9, {3.8134159983784657`*^9, 

   3.8134160163043413`*^9}, {3.8137596605418634`*^9, 3.813759741941674*^9}, {

   3.8137598549494047`*^9, 3.813759888463833*^9}, {3.8154813356644325`*^9, 

   3.8154813398197207`*^9}},ExpressionUUID->"844ec1e9-8248-4542-bfb2-\

7fcfe650060b"],



Cell[CellGroupData[{



Cell[BoxData[{

 RowBox[{"a", "=", 

  RowBox[{"data", "[", 

   RowBox[{"[", 

    RowBox[{"1", ",", "i", ",", "1"}], "]"}], "]"}]}], "\[IndentingNewLine]", 

 RowBox[{"b", "=", 

  RowBox[{"data", "[", 

   RowBox[{"[", 

    RowBox[{"1", ",", "i", ",", "2"}], "]"}], "]"}]}], "\[IndentingNewLine]", 

 RowBox[{"c", "=", 

  RowBox[{"data", "[", 

   RowBox[{"[", 

    RowBox[{"1", ",", "i", ",", "3"}], "]"}], "]"}]}]}], "Input",

 CellChangeTimes->{{3.8130718270971513`*^9, 3.8130718542845783`*^9}, {

   3.8130719605006266`*^9, 3.8130719892363186`*^9}, {3.813072143857357*^9, 

   3.813072153504753*^9}, {3.813072198090602*^9, 3.8130722033558445`*^9}, {

   3.8131164305938168`*^9, 3.8131164393733788`*^9}, {3.8131185587467194`*^9, 

   3.8131185862995815`*^9}, {3.81314198563466*^9, 3.8131419895989056`*^9}, {

   3.8131586065463996`*^9, 3.813158608677797*^9}, {3.8192360049745026`*^9, 

   3.8192360071148453`*^9}, 

   3.8222662928373423`*^9},ExpressionUUID->"90842e1c-966d-4a35-a7ef-\

985073f9a911"],



Cell[BoxData[

 TemplateBox[{

  "Part","pkspec1",

   "\"The expression \\!\\(\\*RowBox[{\\\"i\\\"}]\\) cannot be used as a part \

specification.\"",2,61,5,31409411796072002450,"Local"},

  "MessageTemplate"]], "Message", "MSG",

 CellChangeTimes->{3.823914863688252*^9, 

  3.8239149068186216`*^9},ExpressionUUID->"556468f0-5b2c-4de8-8702-\

84ba87c8e12c"],



Cell[BoxData[

 RowBox[{

  RowBox[{"{", 

   RowBox[{"{", 

    RowBox[{

     RowBox[{"{", 

      RowBox[{"194.43`", ",", "64477.539`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"222.21`", ",", "73689.406`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"249.98`", ",", "82901.273`", ",", "1038.78`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"277.76`", ",", "92113.133`", ",", "1038.93`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"305.54`", ",", "101325.`", ",", "1039.53`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"333.32`", ",", "110536.87`", ",", "1040.27`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"361.09`", ",", "119748.73`", ",", "1041.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"388.87`", ",", "128960.6`", ",", "1042.96`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"416.65`", ",", "138172.47`", ",", "1045.21`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"444.43`", ",", "147384.33`", ",", "1047.9`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"472.21`", ",", "156596.19`", ",", "1051.48`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"499.98`", ",", "165808.06`", ",", "1055.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"555.54`", ",", "184231.8`", ",", "1065.83`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"611.09`", ",", "202655.53`", ",", "1077.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"666.65`", ",", "221079.25`", ",", "1089.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"722.21`", ",", "239503.`", ",", "1103.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"777.76`", ",", "257926.73`", ",", "1117.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"833.32`", ",", "276350.47`", ",", "1130.39`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"888.87`", ",", "294774.22`", ",", "1143.24`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"944.43`", ",", "313197.94`", ",", "1155.64`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"999.98`", ",", "331621.66`", ",", "1167.6`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1055.5`", ",", "350045.41`", ",", "1179.11`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1111.1`", ",", "368469.12`", ",", "1189.87`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1166.7`", ",", "386892.87`", ",", "1199.58`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1222.2`", ",", "405316.59`", ",", "1208.4`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1277.8`", ",", "423740.31`", ",", "1216.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1333.3`", ",", "442164.06`", ",", "1224.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1444.4`", ",", "479011.56`", ",", "1237.99`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1555.5`", ",", "515859.`", ",", "1250.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1666.7`", ",", "552706.44`", ",", "1260.7`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1777.8`", ",", "589553.94`", ",", "1269.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1888.9`", ",", "626401.37`", ",", "1277.59`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2000.`", ",", "663248.87`", ",", "1284.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2111.1`", ",", "700096.31`", ",", "1290.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2222.2`", ",", "736943.81`", ",", "1296.57`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2333.3`", ",", "773791.25`", ",", "1301.5`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2444.4`", ",", "810638.69`", ",", "1305.98`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2555.5`", ",", "847486.13`", ",", "1310.02`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2666.6`", ",", "884333.63`", ",", "1313.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2777.8`", ",", "921181.06`", ",", "1316.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2888.9`", ",", "958028.5`", ",", "1320.03`"}], "}"}]}], "}"}], 

   "}"}], "\[LeftDoubleBracket]", 

  RowBox[{"1", ",", "i", ",", "1"}], "\[RightDoubleBracket]"}]], "Output",

 CellChangeTimes->{

  3.817084751611515*^9, 3.8170847844619102`*^9, 3.8170848228719683`*^9, 

   3.8170852655163603`*^9, 3.817085454167162*^9, 3.817086334943901*^9, 

   3.817086378659896*^9, {3.8170872193634515`*^9, 3.817087248516452*^9}, {

   3.8173862167154727`*^9, 3.817386235730884*^9}, 3.8173862924463625`*^9, 

   3.817387206875864*^9, 3.8173872437113013`*^9, 3.817387299883787*^9, 

   3.817720270467903*^9, 3.817721112361321*^9, 3.817721241700779*^9, 

   3.817721279779066*^9, {3.8177244688453417`*^9, 3.81772448957279*^9}, 

   3.8177245502059007`*^9, 3.817724585311528*^9, 3.817724708885274*^9, 

   3.817724740569294*^9, 3.817725026444671*^9, 3.817725198974248*^9, 

   3.8177253068318024`*^9, 3.8177253819725075`*^9, 3.8177255009809494`*^9, 

   3.817725800733431*^9, 3.8177259392697144`*^9, 3.8177261145239115`*^9, 

   3.8177878917984424`*^9, 3.81788679675887*^9, 3.8178868447476363`*^9, 

   3.817887099707889*^9, 3.8178872543561144`*^9, 3.8178873172878714`*^9, 

   3.8178873584877243`*^9, {3.8179064143219657`*^9, 3.8179064332772913`*^9}, 

   3.817906539566555*^9, 3.81790659998285*^9, {3.819164566199293*^9, 

   3.8191646113480883`*^9}, 3.819166315819646*^9, 3.8191663536606565`*^9, 

   3.8191666655409436`*^9, 3.8191667323549957`*^9, 3.8191668496683245`*^9, {

   3.819169133977584*^9, 3.8191691503024*^9}, 3.819169231857621*^9, 

   3.819171767763146*^9, 3.8191718082241488`*^9, 3.8192006202308946`*^9, {

   3.819200663497528*^9, 3.8192006899536047`*^9}, 3.819230336487714*^9, {

   3.8192360434184985`*^9, 3.819236097044796*^9}, {3.8192361438757105`*^9, 

   3.8192361652099075`*^9}, 3.8196254503149886`*^9, 3.819625526294575*^9, 

   3.819625594497271*^9, 3.819961213320075*^9, 3.8199612902617064`*^9, 

   3.81996132394401*^9, 3.8199613545227785`*^9, {3.819961605467331*^9, 

   3.8199616542790604`*^9}, 3.82100160669975*^9, 3.821001804155447*^9, 

   3.8210019265847125`*^9, 3.8210020095972614`*^9, 3.8222624827355824`*^9, {

   3.822266297648714*^9, 3.822266319100111*^9}, {3.822266395821748*^9, 

   3.822266419991994*^9}, 3.8222664562153273`*^9, 3.8229212145697393`*^9, 

   3.8229212447788687`*^9, 3.8229213602195215`*^9, 3.8229214567402997`*^9, 

   3.822921533459109*^9, 3.8229216036696353`*^9, 3.8229216993778267`*^9, 

   3.8229217786291623`*^9, 3.8229218588791294`*^9, 3.8229219752343416`*^9, 

   3.822922680410693*^9, 3.8239148637663584`*^9, 

   3.823914906865486*^9},ExpressionUUID->"f32b581d-92c7-447b-a723-\

98d0a41dba60"],



Cell[BoxData[

 TemplateBox[{

  "Part","pkspec1",

   "\"The expression \\!\\(\\*RowBox[{\\\"i\\\"}]\\) cannot be used as a part \

specification.\"",2,62,6,31409411796072002450,"Local"},

  "MessageTemplate"]], "Message", "MSG",

 CellChangeTimes->{3.823914863688252*^9, 

  3.823914906865486*^9},ExpressionUUID->"fd900a97-49a9-43f3-99e6-\

c17f68c99fa9"],



Cell[BoxData[

 RowBox[{

  RowBox[{"{", 

   RowBox[{"{", 

    RowBox[{

     RowBox[{"{", 

      RowBox[{"194.43`", ",", "64477.539`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"222.21`", ",", "73689.406`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"249.98`", ",", "82901.273`", ",", "1038.78`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"277.76`", ",", "92113.133`", ",", "1038.93`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"305.54`", ",", "101325.`", ",", "1039.53`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"333.32`", ",", "110536.87`", ",", "1040.27`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"361.09`", ",", "119748.73`", ",", "1041.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"388.87`", ",", "128960.6`", ",", "1042.96`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"416.65`", ",", "138172.47`", ",", "1045.21`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"444.43`", ",", "147384.33`", ",", "1047.9`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"472.21`", ",", "156596.19`", ",", "1051.48`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"499.98`", ",", "165808.06`", ",", "1055.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"555.54`", ",", "184231.8`", ",", "1065.83`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"611.09`", ",", "202655.53`", ",", "1077.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"666.65`", ",", "221079.25`", ",", "1089.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"722.21`", ",", "239503.`", ",", "1103.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"777.76`", ",", "257926.73`", ",", "1117.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"833.32`", ",", "276350.47`", ",", "1130.39`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"888.87`", ",", "294774.22`", ",", "1143.24`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"944.43`", ",", "313197.94`", ",", "1155.64`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"999.98`", ",", "331621.66`", ",", "1167.6`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1055.5`", ",", "350045.41`", ",", "1179.11`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1111.1`", ",", "368469.12`", ",", "1189.87`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1166.7`", ",", "386892.87`", ",", "1199.58`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1222.2`", ",", "405316.59`", ",", "1208.4`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1277.8`", ",", "423740.31`", ",", "1216.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1333.3`", ",", "442164.06`", ",", "1224.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1444.4`", ",", "479011.56`", ",", "1237.99`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1555.5`", ",", "515859.`", ",", "1250.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1666.7`", ",", "552706.44`", ",", "1260.7`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1777.8`", ",", "589553.94`", ",", "1269.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1888.9`", ",", "626401.37`", ",", "1277.59`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2000.`", ",", "663248.87`", ",", "1284.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2111.1`", ",", "700096.31`", ",", "1290.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2222.2`", ",", "736943.81`", ",", "1296.57`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2333.3`", ",", "773791.25`", ",", "1301.5`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2444.4`", ",", "810638.69`", ",", "1305.98`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2555.5`", ",", "847486.13`", ",", "1310.02`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2666.6`", ",", "884333.63`", ",", "1313.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2777.8`", ",", "921181.06`", ",", "1316.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2888.9`", ",", "958028.5`", ",", "1320.03`"}], "}"}]}], "}"}], 

   "}"}], "\[LeftDoubleBracket]", 

  RowBox[{"1", ",", "i", ",", "2"}], "\[RightDoubleBracket]"}]], "Output",

 CellChangeTimes->{

  3.817084751611515*^9, 3.8170847844619102`*^9, 3.8170848228719683`*^9, 

   3.8170852655163603`*^9, 3.817085454167162*^9, 3.817086334943901*^9, 

   3.817086378659896*^9, {3.8170872193634515`*^9, 3.817087248516452*^9}, {

   3.8173862167154727`*^9, 3.817386235730884*^9}, 3.8173862924463625`*^9, 

   3.817387206875864*^9, 3.8173872437113013`*^9, 3.817387299883787*^9, 

   3.817720270467903*^9, 3.817721112361321*^9, 3.817721241700779*^9, 

   3.817721279779066*^9, {3.8177244688453417`*^9, 3.81772448957279*^9}, 

   3.8177245502059007`*^9, 3.817724585311528*^9, 3.817724708885274*^9, 

   3.817724740569294*^9, 3.817725026444671*^9, 3.817725198974248*^9, 

   3.8177253068318024`*^9, 3.8177253819725075`*^9, 3.8177255009809494`*^9, 

   3.817725800733431*^9, 3.8177259392697144`*^9, 3.8177261145239115`*^9, 

   3.8177878917984424`*^9, 3.81788679675887*^9, 3.8178868447476363`*^9, 

   3.817887099707889*^9, 3.8178872543561144`*^9, 3.8178873172878714`*^9, 

   3.8178873584877243`*^9, {3.8179064143219657`*^9, 3.8179064332772913`*^9}, 

   3.817906539566555*^9, 3.81790659998285*^9, {3.819164566199293*^9, 

   3.8191646113480883`*^9}, 3.819166315819646*^9, 3.8191663536606565`*^9, 

   3.8191666655409436`*^9, 3.8191667323549957`*^9, 3.8191668496683245`*^9, {

   3.819169133977584*^9, 3.8191691503024*^9}, 3.819169231857621*^9, 

   3.819171767763146*^9, 3.8191718082241488`*^9, 3.8192006202308946`*^9, {

   3.819200663497528*^9, 3.8192006899536047`*^9}, 3.819230336487714*^9, {

   3.8192360434184985`*^9, 3.819236097044796*^9}, {3.8192361438757105`*^9, 

   3.8192361652099075`*^9}, 3.8196254503149886`*^9, 3.819625526294575*^9, 

   3.819625594497271*^9, 3.819961213320075*^9, 3.8199612902617064`*^9, 

   3.81996132394401*^9, 3.8199613545227785`*^9, {3.819961605467331*^9, 

   3.8199616542790604`*^9}, 3.82100160669975*^9, 3.821001804155447*^9, 

   3.8210019265847125`*^9, 3.8210020095972614`*^9, 3.8222624827355824`*^9, {

   3.822266297648714*^9, 3.822266319100111*^9}, {3.822266395821748*^9, 

   3.822266419991994*^9}, 3.8222664562153273`*^9, 3.8229212145697393`*^9, 

   3.8229212447788687`*^9, 3.8229213602195215`*^9, 3.8229214567402997`*^9, 

   3.822921533459109*^9, 3.8229216036696353`*^9, 3.8229216993778267`*^9, 

   3.8229217786291623`*^9, 3.8229218588791294`*^9, 3.8229219752343416`*^9, 

   3.822922680410693*^9, 3.8239148637663584`*^9, 

   3.8239149068967285`*^9},ExpressionUUID->"c7c32974-8b97-4ef4-a1ef-\

2787507c16bd"],



Cell[BoxData[

 TemplateBox[{

  "Part","pkspec1",

   "\"The expression \\!\\(\\*RowBox[{\\\"i\\\"}]\\) cannot be used as a part \

specification.\"",2,63,7,31409411796072002450,"Local"},

  "MessageTemplate"]], "Message", "MSG",

 CellChangeTimes->{3.823914863688252*^9, 

  3.8239149068967285`*^9},ExpressionUUID->"f9979661-271f-4cc4-a8b4-\

0fb9ddbf488b"],



Cell[BoxData[

 RowBox[{

  RowBox[{"{", 

   RowBox[{"{", 

    RowBox[{

     RowBox[{"{", 

      RowBox[{"194.43`", ",", "64477.539`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"222.21`", ",", "73689.406`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"249.98`", ",", "82901.273`", ",", "1038.78`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"277.76`", ",", "92113.133`", ",", "1038.93`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"305.54`", ",", "101325.`", ",", "1039.53`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"333.32`", ",", "110536.87`", ",", "1040.27`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"361.09`", ",", "119748.73`", ",", "1041.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"388.87`", ",", "128960.6`", ",", "1042.96`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"416.65`", ",", "138172.47`", ",", "1045.21`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"444.43`", ",", "147384.33`", ",", "1047.9`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"472.21`", ",", "156596.19`", ",", "1051.48`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"499.98`", ",", "165808.06`", ",", "1055.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"555.54`", ",", "184231.8`", ",", "1065.83`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"611.09`", ",", "202655.53`", ",", "1077.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"666.65`", ",", "221079.25`", ",", "1089.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"722.21`", ",", "239503.`", ",", "1103.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"777.76`", ",", "257926.73`", ",", "1117.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"833.32`", ",", "276350.47`", ",", "1130.39`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"888.87`", ",", "294774.22`", ",", "1143.24`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"944.43`", ",", "313197.94`", ",", "1155.64`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"999.98`", ",", "331621.66`", ",", "1167.6`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1055.5`", ",", "350045.41`", ",", "1179.11`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1111.1`", ",", "368469.12`", ",", "1189.87`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1166.7`", ",", "386892.87`", ",", "1199.58`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1222.2`", ",", "405316.59`", ",", "1208.4`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1277.8`", ",", "423740.31`", ",", "1216.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1333.3`", ",", "442164.06`", ",", "1224.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1444.4`", ",", "479011.56`", ",", "1237.99`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1555.5`", ",", "515859.`", ",", "1250.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1666.7`", ",", "552706.44`", ",", "1260.7`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1777.8`", ",", "589553.94`", ",", "1269.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1888.9`", ",", "626401.37`", ",", "1277.59`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2000.`", ",", "663248.87`", ",", "1284.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2111.1`", ",", "700096.31`", ",", "1290.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2222.2`", ",", "736943.81`", ",", "1296.57`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2333.3`", ",", "773791.25`", ",", "1301.5`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2444.4`", ",", "810638.69`", ",", "1305.98`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2555.5`", ",", "847486.13`", ",", "1310.02`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2666.6`", ",", "884333.63`", ",", "1313.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2777.8`", ",", "921181.06`", ",", "1316.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2888.9`", ",", "958028.5`", ",", "1320.03`"}], "}"}]}], "}"}], 

   "}"}], "\[LeftDoubleBracket]", 

  RowBox[{"1", ",", "i", ",", "3"}], "\[RightDoubleBracket]"}]], "Output",

 CellChangeTimes->{

  3.817084751611515*^9, 3.8170847844619102`*^9, 3.8170848228719683`*^9, 

   3.8170852655163603`*^9, 3.817085454167162*^9, 3.817086334943901*^9, 

   3.817086378659896*^9, {3.8170872193634515`*^9, 3.817087248516452*^9}, {

   3.8173862167154727`*^9, 3.817386235730884*^9}, 3.8173862924463625`*^9, 

   3.817387206875864*^9, 3.8173872437113013`*^9, 3.817387299883787*^9, 

   3.817720270467903*^9, 3.817721112361321*^9, 3.817721241700779*^9, 

   3.817721279779066*^9, {3.8177244688453417`*^9, 3.81772448957279*^9}, 

   3.8177245502059007`*^9, 3.817724585311528*^9, 3.817724708885274*^9, 

   3.817724740569294*^9, 3.817725026444671*^9, 3.817725198974248*^9, 

   3.8177253068318024`*^9, 3.8177253819725075`*^9, 3.8177255009809494`*^9, 

   3.817725800733431*^9, 3.8177259392697144`*^9, 3.8177261145239115`*^9, 

   3.8177878917984424`*^9, 3.81788679675887*^9, 3.8178868447476363`*^9, 

   3.817887099707889*^9, 3.8178872543561144`*^9, 3.8178873172878714`*^9, 

   3.8178873584877243`*^9, {3.8179064143219657`*^9, 3.8179064332772913`*^9}, 

   3.817906539566555*^9, 3.81790659998285*^9, {3.819164566199293*^9, 

   3.8191646113480883`*^9}, 3.819166315819646*^9, 3.8191663536606565`*^9, 

   3.8191666655409436`*^9, 3.8191667323549957`*^9, 3.8191668496683245`*^9, {

   3.819169133977584*^9, 3.8191691503024*^9}, 3.819169231857621*^9, 

   3.819171767763146*^9, 3.8191718082241488`*^9, 3.8192006202308946`*^9, {

   3.819200663497528*^9, 3.8192006899536047`*^9}, 3.819230336487714*^9, {

   3.8192360434184985`*^9, 3.819236097044796*^9}, {3.8192361438757105`*^9, 

   3.8192361652099075`*^9}, 3.8196254503149886`*^9, 3.819625526294575*^9, 

   3.819625594497271*^9, 3.819961213320075*^9, 3.8199612902617064`*^9, 

   3.81996132394401*^9, 3.8199613545227785`*^9, {3.819961605467331*^9, 

   3.8199616542790604`*^9}, 3.82100160669975*^9, 3.821001804155447*^9, 

   3.8210019265847125`*^9, 3.8210020095972614`*^9, 3.8222624827355824`*^9, {

   3.822266297648714*^9, 3.822266319100111*^9}, {3.822266395821748*^9, 

   3.822266419991994*^9}, 3.8222664562153273`*^9, 3.8229212145697393`*^9, 

   3.8229212447788687`*^9, 3.8229213602195215`*^9, 3.8229214567402997`*^9, 

   3.822921533459109*^9, 3.8229216036696353`*^9, 3.8229216993778267`*^9, 

   3.8229217786291623`*^9, 3.8229218588791294`*^9, 3.8229219752343416`*^9, 

   3.822922680410693*^9, 3.8239148637663584`*^9, 

   3.823914906943591*^9},ExpressionUUID->"db3acb09-0ccb-45cb-b12f-\

26dc06cb7b89"]

}, Open  ]],



Cell[TextData[StyleBox["Input data from ;",

 FontSize->18,

 FontWeight->"Bold",

 FontColor->RGBColor[1, 0, 0]]], "Text",

 CellChangeTimes->{{3.809268713987319*^9, 3.8092687281115165`*^9}, {

   3.8092687688135805`*^9, 3.809268842409609*^9}, {3.813063757829914*^9, 

   3.8130637886013794`*^9}, 3.8131186386583266`*^9, {3.813118827872387*^9, 

   3.813118830459787*^9}, 3.8134139885995035`*^9, {3.813414061254992*^9, 

   3.813414068486126*^9}, {3.8134141294679146`*^9, 

   3.8134141389097257`*^9}},ExpressionUUID->"22c58411-78ae-497f-867a-\

8061b1913ef7"],



Cell[CellGroupData[{



Cell[BoxData[{

 RowBox[{"m", "=", 

  RowBox[{"28.016", "\[Times]", "1.66054", "\[Times]", 

   SuperscriptBox["10", 

    RowBox[{"-", "27"}]]}]}], "\[IndentingNewLine]", 

 RowBox[{"T1", "=", "146.65"}], "\[IndentingNewLine]", 

 StyleBox[

  RowBox[{"T2", "=", "a"}],

  FontWeight->"Bold",

  FontColor->GrayLevel[0]], "\[IndentingNewLine]", 

 RowBox[{"P1", "=", "48633.1"}], "\[IndentingNewLine]", 

 StyleBox[

  RowBox[{"P2", "=", "b"}],

  FontColor->GrayLevel[0]], "\[IndentingNewLine]", 

 RowBox[{"Cv1", "=", "1038.48"}], "\[IndentingNewLine]", 

 StyleBox[

  RowBox[{"Cv2", "=", "c"}],

  FontColor->GrayLevel[0]], "\[IndentingNewLine]", 

 RowBox[{"GasCon", "=", "296.8"}]}], "Input",

 CellChangeTimes->{{3.77952251121268*^9, 3.779522515622758*^9}, {

   3.779522711063213*^9, 3.7795227421402955`*^9}, {3.7795227984016085`*^9, 

   3.7795228392120304`*^9}, {3.7795228720376325`*^9, 

   3.7795229497585397`*^9}, {3.7795263631170764`*^9, 

   3.7795263681311398`*^9}, {3.7795264604504256`*^9, 3.779526494689934*^9}, {

   3.7795272358316517`*^9, 3.7795272706585293`*^9}, {3.779527341624366*^9, 

   3.779527391866387*^9}, {3.7806393604845047`*^9, 3.780639361137948*^9}, {

   3.780652376098626*^9, 3.7806523794553423`*^9}, {3.780665391934149*^9, 

   3.7806654129872217`*^9}, {3.780665620726147*^9, 3.7806656872728405`*^9}, {

   3.7806657411402845`*^9, 3.780665776733308*^9}, {3.780668617369853*^9, 

   3.780668633866642*^9}, {3.780669917227582*^9, 3.780669927227954*^9}, {

   3.780721916816512*^9, 3.7807219552647*^9}, 3.7807219853741837`*^9, {

   3.781001515466737*^9, 3.7810015805366015`*^9}, {3.781001612338579*^9, 

   3.781001616025213*^9}, {3.7810017966619453`*^9, 3.7810018301676717`*^9}, 

   3.7810030060136395`*^9, {3.781004492608447*^9, 3.7810045444434414`*^9}, {

   3.781004946025728*^9, 3.7810050069929867`*^9}, {3.781005146960102*^9, 

   3.7810051966667104`*^9}, {3.7810062085856915`*^9, 3.781006241853506*^9}, {

   3.7812710390608487`*^9, 3.781271094882639*^9}, {3.781271211395756*^9, 

   3.781271377056328*^9}, {3.781271475690933*^9, 3.781271530852421*^9}, {

   3.7812723564653077`*^9, 3.7812724233943577`*^9}, {3.7812724594665337`*^9, 

   3.781272574152066*^9}, {3.7812726399700966`*^9, 3.781272656605278*^9}, {

   3.7812726884371653`*^9, 3.781272705324097*^9}, {3.7817641471243534`*^9, 

   3.781764154547443*^9}, {3.7817649253190327`*^9, 3.781764958068684*^9}, {

   3.781764994824944*^9, 3.7817650296236362`*^9}, {3.7817650840544186`*^9, 

   3.7817650851985264`*^9}, {3.7817652511714306`*^9, 3.781765252698942*^9}, {

   3.7817657042868423`*^9, 3.781765706950556*^9}, {3.7817659404370885`*^9, 

   3.7817659441610575`*^9}, {3.7817660773148518`*^9, 

   3.7817660780999794`*^9}, {3.781766179266799*^9, 3.781766181079423*^9}, {

   3.7817685458634048`*^9, 3.78176859236683*^9}, {3.7817687441651783`*^9, 

   3.7817687787315483`*^9}, {3.781768990570038*^9, 3.781769034349457*^9}, {

   3.7817692935085163`*^9, 3.7817693273976507`*^9}, {3.7817724500074162`*^9, 

   3.7817725079240274`*^9}, {3.7817725384472866`*^9, 3.781772573166009*^9}, {

   3.7817726222784195`*^9, 3.781772625704866*^9}, {3.781772775677848*^9, 

   3.78177284500694*^9}, {3.7817728758065805`*^9, 3.7817729984560385`*^9}, {

   3.781788748995407*^9, 3.781788774162445*^9}, {3.781788810364978*^9, 

   3.7817888132666845`*^9}, {3.7817888597216406`*^9, 

   3.7817888999814663`*^9}, {3.7817889362781606`*^9, 3.781788942271701*^9}, {

   3.781789156365445*^9, 3.781789160881287*^9}, {3.781789198367118*^9, 

   3.7817892207794275`*^9}, {3.7817892709327335`*^9, 3.781789275576399*^9}, {

   3.781994644194742*^9, 3.781994644973584*^9}, {3.78199471000632*^9, 

   3.7819947299647083`*^9}, {3.781994798129927*^9, 3.7819948209280543`*^9}, {

   3.781994901888316*^9, 3.7819949062311974`*^9}, {3.7819949653083878`*^9, 

   3.781994966118207*^9}, {3.782106141312792*^9, 3.7821061420742636`*^9}, {

   3.782106205364799*^9, 3.782106207987791*^9}, {3.782106960994815*^9, 

   3.7821069861527443`*^9}, {3.7821071930134554`*^9, 3.782107193770133*^9}, {

   3.7821079417616825`*^9, 3.782107969407854*^9}, {3.7821086776476574`*^9, 

   3.782108710841293*^9}, {3.782108762751094*^9, 3.782108785370517*^9}, {

   3.7821089929040723`*^9, 3.782109019918648*^9}, {3.7821094274164963`*^9, 

   3.782109445247178*^9}, {3.7821094966408186`*^9, 3.782109512027973*^9}, {

   3.7821097522304835`*^9, 3.7821097667324076`*^9}, {3.7821098254100018`*^9, 

   3.7821098620214767`*^9}, {3.782113972787032*^9, 3.7821139807052937`*^9}, {

   3.7821140371968164`*^9, 3.782114039603473*^9}, {3.7821140722086687`*^9, 

   3.782114108256055*^9}, {3.782114148631654*^9, 3.7821141789171076`*^9}, {

   3.7821142143362894`*^9, 3.782114247128109*^9}, {3.7821142789819546`*^9, 

   3.782114353606883*^9}, {3.782114385881385*^9, 3.7821144669187355`*^9}, {

   3.782114510475916*^9, 3.782114563232871*^9}, {3.7821146095772457`*^9, 

   3.782114613115922*^9}, {3.7821149171440697`*^9, 3.7821149439760284`*^9}, {

   3.7821153475909696`*^9, 3.782115364346754*^9}, {3.7821154820800605`*^9, 

   3.7821155026935043`*^9}, {3.7821287232543526`*^9, 

   3.7821288123336334`*^9}, {3.782129225916257*^9, 3.7821292360308714`*^9}, {

   3.782129299248731*^9, 3.7821293423349047`*^9}, {3.782133114900128*^9, 

   3.7821331184774113`*^9}, {3.7821331761741457`*^9, 

   3.7821332097335873`*^9}, {3.782133352268119*^9, 3.782133355611083*^9}, {

   3.7821334284170275`*^9, 3.7821334531726665`*^9}, {3.782133524497857*^9, 

   3.782133526101723*^9}, {3.782133587766569*^9, 3.782133610274322*^9}, {

   3.782133782562233*^9, 3.7821337989596977`*^9}, {3.782133836979381*^9, 

   3.782133871914101*^9}, {3.782133938838636*^9, 3.7821339670629377`*^9}, {

   3.7821340549326906`*^9, 3.7821340869969673`*^9}, {3.782134290898488*^9, 

   3.782134317855971*^9}, {3.782134404768405*^9, 3.782134437386923*^9}, {

   3.782134532709688*^9, 3.7821345711215115`*^9}, {3.782134846905111*^9, 

   3.782134878674593*^9}, {3.782134998567003*^9, 3.782135034138896*^9}, {

   3.782136382536154*^9, 3.7821364154360733`*^9}, {3.7821365675595675`*^9, 

   3.782136611260955*^9}, {3.7821377632999363`*^9, 3.782137813883833*^9}, {

   3.7821380719759398`*^9, 3.7821381081018143`*^9}, {3.7821382976002717`*^9, 

   3.7821383227233195`*^9}, {3.7821386090857162`*^9, 3.782138660922864*^9}, {

   3.782138908940761*^9, 3.7821389372438436`*^9}, {3.782139153532731*^9, 

   3.782139186607787*^9}, {3.782139401654671*^9, 3.7821394260454717`*^9}, {

   3.782139469081831*^9, 3.7821394965180197`*^9}, {3.782139673150529*^9, 

   3.7821397073626204`*^9}, {3.7821400714667883`*^9, 

   3.7821400959420257`*^9}, {3.7821402160867405`*^9, 

   3.7821402367330885`*^9}, {3.782140294032732*^9, 3.7821403197248564`*^9}, {

   3.7821860401199727`*^9, 3.7821860630227466`*^9}, {3.782186151590495*^9, 

   3.782186169465958*^9}, {3.782194093000976*^9, 3.7821940941853437`*^9}, {

   3.7821941615838814`*^9, 3.782194169028757*^9}, {3.7821942063486567`*^9, 

   3.782194210065714*^9}, {3.7821944160984488`*^9, 3.7821944444733124`*^9}, {

   3.7821959035496445`*^9, 3.78219590441918*^9}, {3.7821960637811804`*^9, 

   3.7821961093542604`*^9}, {3.782196156346429*^9, 3.782196159059983*^9}, 

   3.7824656576765604`*^9, {3.7824659255079365`*^9, 3.7824659268111877`*^9}, {

   3.782467242324377*^9, 3.782467243050448*^9}, {3.782467612057971*^9, 

   3.782467620303922*^9}, {3.782473959961899*^9, 3.7824740638525534`*^9}, {

   3.8084824149294453`*^9, 3.8084824678180475`*^9}, {3.808482527157405*^9, 

   3.808482543221456*^9}, {3.80848264170117*^9, 3.8084826584872947`*^9}, {

   3.808482728549979*^9, 3.8084827449880333`*^9}, {3.8084829976026664`*^9, 

   3.8084830219445887`*^9}, {3.8084842922175064`*^9, 

   3.8084843052815795`*^9}, {3.8084844917430735`*^9, 3.808484505260932*^9}, {

   3.8084846438673697`*^9, 3.808484672454939*^9}, {3.808484951687411*^9, 

   3.8084849765788608`*^9}, {3.8091776366667175`*^9, 3.809177658526213*^9}, {

   3.809177837678728*^9, 3.8091778549215803`*^9}, {3.81029472782366*^9, 

   3.8102948362114663`*^9}, {3.8102990783353105`*^9, 

   3.8102991094725275`*^9}, {3.810299277548798*^9, 3.8102993172652893`*^9}, {

   3.8102994489912796`*^9, 3.8102994836199675`*^9}, {3.810299643922011*^9, 

   3.8102996708664274`*^9}, {3.810308508838869*^9, 3.8103085196650085`*^9}, 

   3.8103090056798344`*^9, {3.8103579963111644`*^9, 3.81035802876357*^9}, 

   3.8105171580181007`*^9, {3.8105191131163826`*^9, 3.8105192513599467`*^9}, {

   3.81052077131464*^9, 3.8105208087773848`*^9}, {3.8105226715162773`*^9, 

   3.810522673006786*^9}, {3.810522712131095*^9, 3.810522717070588*^9}, {

   3.8105228094904776`*^9, 3.810522819912071*^9}, {3.810523555733842*^9, 

   3.810523586328871*^9}, {3.8105237080898294`*^9, 3.8105237349835377`*^9}, {

   3.8105385085435553`*^9, 3.8105385667976575`*^9}, {3.8105388957540207`*^9, 

   3.8105389771747093`*^9}, {3.8105397229666104`*^9, 3.810539848158012*^9}, {

   3.8105402379243107`*^9, 3.8105403073633957`*^9}, {3.810541404352646*^9, 
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   3.8106450179321504`*^9}, {3.810645188137662*^9, 3.810645219807751*^9}, {

   3.8106453638231435`*^9, 3.8106454046653757`*^9}, {3.8106455830435624`*^9, 

   3.810645616261344*^9}, {3.810645875372326*^9, 3.810645902192669*^9}, {

   3.810646055723078*^9, 3.810646090198896*^9}, 3.8117174561476636`*^9, {

   3.8117221361961513`*^9, 3.8117221615017543`*^9}, {3.811722222195162*^9, 

   3.8117222596672606`*^9}, {3.8117223023305883`*^9, 3.811722327178725*^9}, {

   3.8117703712544904`*^9, 3.8117703830659504`*^9}, {3.8118520753954906`*^9, 

   3.8118521155717077`*^9}, {3.811944106387416*^9, 3.811944111269957*^9}, {
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   3.817085265613845*^9, 3.8170854542711353`*^9, 3.8170863350566*^9, 

   3.817086378760331*^9, {3.817087219457207*^9, 3.817087248625801*^9}, {

   3.8173862168092003`*^9, 3.8173862358246117`*^9}, 3.817386292540091*^9, 

   3.8173872069695587`*^9, 3.817387243820651*^9, 3.8173872999774766`*^9, 

   3.8177202705852995`*^9, 3.817721112476146*^9, 3.817721241812478*^9, 

   3.817721279888759*^9, {3.817724468973289*^9, 3.8177244896826353`*^9}, 

   3.8177245502436323`*^9, 3.817724585352648*^9, 3.8177247090048122`*^9, 

   3.817724740689392*^9, 3.8177250265624285`*^9, 3.817725199095744*^9, 

   3.817725306951619*^9, 3.8177253820986214`*^9, 3.8177255010922337`*^9, 

   3.817725800853505*^9, 3.817725939384575*^9, 3.8177261146426706`*^9, 

   3.8177878919146852`*^9, 3.817886796790148*^9, 3.81788684487258*^9, 

   3.817887099844367*^9, 3.817887254487177*^9, 3.8178873174236717`*^9, 

   3.817887358620271*^9, {3.8179064143746243`*^9, 3.817906433402235*^9}, 

   3.8179065397134237`*^9, 3.8179066001164856`*^9, {3.819164566214903*^9, 

   3.8191646114418154`*^9}, 3.819166315928966*^9, 3.819166353770006*^9, 

   3.8191666656563225`*^9, 3.8191667324648647`*^9, 3.8191668497837763`*^9, {

   3.8191691340833006`*^9, 3.8191691504171*^9}, 3.8191692319669695`*^9, 

   3.8191717678724566`*^9, 3.8191718083179035`*^9, 3.8192006203246164`*^9, {

   3.8192006636068754`*^9, 3.819200690062971*^9}, 3.819230336666355*^9, {

   3.819236043496605*^9, 3.8192360971228623`*^9}, {3.819236143953844*^9, 

   3.819236165272425*^9}, 3.819625450377468*^9, 3.819625526357069*^9, 

   3.819625594559784*^9, 3.8199612133838787`*^9, 3.819961290325536*^9, 

   3.8199613240075903`*^9, 3.819961354589816*^9, {3.8199616055331326`*^9, 

   3.819961654342778*^9}, 3.821001606793463*^9, 3.821001804217952*^9, 

   3.8210019266627913`*^9, 3.8210020096597476`*^9, 3.8222624828293104`*^9, {

   3.8222662977580643`*^9, 3.8222663192250805`*^9}, {3.822266395931096*^9, 

   3.822266420101342*^9}, 3.822266456324676*^9, 3.8229212146681337`*^9, 

   3.8229212448843813`*^9, 3.822921360333208*^9, 3.822921456856572*^9, 

   3.8229215335736237`*^9, 3.822921603787088*^9, 3.8229216994940205`*^9, 

   3.8229217787484035`*^9, 3.8229218589944735`*^9, 3.8229219753424997`*^9, 
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   3.817085265613845*^9, 3.8170854542711353`*^9, 3.8170863350566*^9, 

   3.817086378760331*^9, {3.817087219457207*^9, 3.817087248625801*^9}, {

   3.8173862168092003`*^9, 3.8173862358246117`*^9}, 3.817386292540091*^9, 

   3.8173872069695587`*^9, 3.817387243820651*^9, 3.8173872999774766`*^9, 

   3.8177202705852995`*^9, 3.817721112476146*^9, 3.817721241812478*^9, 

   3.817721279888759*^9, {3.817724468973289*^9, 3.8177244896826353`*^9}, 

   3.8177245502436323`*^9, 3.817724585352648*^9, 3.8177247090048122`*^9, 

   3.817724740689392*^9, 3.8177250265624285`*^9, 3.817725199095744*^9, 

   3.817725306951619*^9, 3.8177253820986214`*^9, 3.8177255010922337`*^9, 

   3.817725800853505*^9, 3.817725939384575*^9, 3.8177261146426706`*^9, 

   3.8177878919146852`*^9, 3.817886796790148*^9, 3.81788684487258*^9, 

   3.817887099844367*^9, 3.817887254487177*^9, 3.8178873174236717`*^9, 

   3.817887358620271*^9, {3.8179064143746243`*^9, 3.817906433402235*^9}, 

   3.8179065397134237`*^9, 3.8179066001164856`*^9, {3.819164566214903*^9, 

   3.8191646114418154`*^9}, 3.819166315928966*^9, 3.819166353770006*^9, 

   3.8191666656563225`*^9, 3.8191667324648647`*^9, 3.8191668497837763`*^9, {

   3.8191691340833006`*^9, 3.8191691504171*^9}, 3.8191692319669695`*^9, 

   3.8191717678724566`*^9, 3.8191718083179035`*^9, 3.8192006203246164`*^9, {

   3.8192006636068754`*^9, 3.819200690062971*^9}, 3.819230336666355*^9, {

   3.819236043496605*^9, 3.8192360971228623`*^9}, {3.819236143953844*^9, 

   3.819236165272425*^9}, 3.819625450377468*^9, 3.819625526357069*^9, 

   3.819625594559784*^9, 3.8199612133838787`*^9, 3.819961290325536*^9, 

   3.8199613240075903`*^9, 3.819961354589816*^9, {3.8199616055331326`*^9, 

   3.819961654342778*^9}, 3.821001606793463*^9, 3.821001804217952*^9, 

   3.8210019266627913`*^9, 3.8210020096597476`*^9, 3.8222624828293104`*^9, {

   3.8222662977580643`*^9, 3.8222663192250805`*^9}, {3.822266395931096*^9, 

   3.822266420101342*^9}, 3.822266456324676*^9, 3.8229212146681337`*^9, 

   3.8229212448843813`*^9, 3.822921360333208*^9, 3.822921456856572*^9, 

   3.8229215335736237`*^9, 3.822921603787088*^9, 3.8229216994940205`*^9, 

   3.8229217787484035`*^9, 3.8229218589944735`*^9, 3.8229219753424997`*^9, 
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   RowBox[{"{", 

    RowBox[{

     RowBox[{"{", 
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     RowBox[{"{", 

      RowBox[{"222.21`", ",", "73689.406`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"249.98`", ",", "82901.273`", ",", "1038.78`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"277.76`", ",", "92113.133`", ",", "1038.93`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"305.54`", ",", "101325.`", ",", "1039.53`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"333.32`", ",", "110536.87`", ",", "1040.27`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"361.09`", ",", "119748.73`", ",", "1041.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"388.87`", ",", "128960.6`", ",", "1042.96`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"416.65`", ",", "138172.47`", ",", "1045.21`"}], "}"}], ",", 

     RowBox[{"{", 
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     RowBox[{"{", 
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     RowBox[{"{", 
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     RowBox[{"{", 

      RowBox[{"555.54`", ",", "184231.8`", ",", "1065.83`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"611.09`", ",", "202655.53`", ",", "1077.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"666.65`", ",", "221079.25`", ",", "1089.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"722.21`", ",", "239503.`", ",", "1103.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"777.76`", ",", "257926.73`", ",", "1117.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"833.32`", ",", "276350.47`", ",", "1130.39`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"888.87`", ",", "294774.22`", ",", "1143.24`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"944.43`", ",", "313197.94`", ",", "1155.64`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"999.98`", ",", "331621.66`", ",", "1167.6`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1055.5`", ",", "350045.41`", ",", "1179.11`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1111.1`", ",", "368469.12`", ",", "1189.87`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1166.7`", ",", "386892.87`", ",", "1199.58`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1222.2`", ",", "405316.59`", ",", "1208.4`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1277.8`", ",", "423740.31`", ",", "1216.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1333.3`", ",", "442164.06`", ",", "1224.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1444.4`", ",", "479011.56`", ",", "1237.99`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1555.5`", ",", "515859.`", ",", "1250.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1666.7`", ",", "552706.44`", ",", "1260.7`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1777.8`", ",", "589553.94`", ",", "1269.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1888.9`", ",", "626401.37`", ",", "1277.59`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2000.`", ",", "663248.87`", ",", "1284.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2111.1`", ",", "700096.31`", ",", "1290.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2222.2`", ",", "736943.81`", ",", "1296.57`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2333.3`", ",", "773791.25`", ",", "1301.5`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2444.4`", ",", "810638.69`", ",", "1305.98`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2555.5`", ",", "847486.13`", ",", "1310.02`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2666.6`", ",", "884333.63`", ",", "1313.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2777.8`", ",", "921181.06`", ",", "1316.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2888.9`", ",", "958028.5`", ",", "1320.03`"}], "}"}]}], "}"}], 

   "}"}], "\[LeftDoubleBracket]", 

  RowBox[{"1", ",", "i", ",", "1"}], "\[RightDoubleBracket]"}]], "Output",
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  3.817084751715068*^9, 3.8170847845706205`*^9, 3.817084822971675*^9, 

   3.817085265613845*^9, 3.8170854542711353`*^9, 3.8170863350566*^9, 

   3.817086378760331*^9, {3.817087219457207*^9, 3.817087248625801*^9}, {

   3.8173862168092003`*^9, 3.8173862358246117`*^9}, 3.817386292540091*^9, 

   3.8173872069695587`*^9, 3.817387243820651*^9, 3.8173872999774766`*^9, 

   3.8177202705852995`*^9, 3.817721112476146*^9, 3.817721241812478*^9, 

   3.817721279888759*^9, {3.817724468973289*^9, 3.8177244896826353`*^9}, 

   3.8177245502436323`*^9, 3.817724585352648*^9, 3.8177247090048122`*^9, 

   3.817724740689392*^9, 3.8177250265624285`*^9, 3.817725199095744*^9, 

   3.817725306951619*^9, 3.8177253820986214`*^9, 3.8177255010922337`*^9, 

   3.817725800853505*^9, 3.817725939384575*^9, 3.8177261146426706`*^9, 

   3.8177878919146852`*^9, 3.817886796790148*^9, 3.81788684487258*^9, 

   3.817887099844367*^9, 3.817887254487177*^9, 3.8178873174236717`*^9, 

   3.817887358620271*^9, {3.8179064143746243`*^9, 3.817906433402235*^9}, 

   3.8179065397134237`*^9, 3.8179066001164856`*^9, {3.819164566214903*^9, 

   3.8191646114418154`*^9}, 3.819166315928966*^9, 3.819166353770006*^9, 

   3.8191666656563225`*^9, 3.8191667324648647`*^9, 3.8191668497837763`*^9, {

   3.8191691340833006`*^9, 3.8191691504171*^9}, 3.8191692319669695`*^9, 

   3.8191717678724566`*^9, 3.8191718083179035`*^9, 3.8192006203246164`*^9, {

   3.8192006636068754`*^9, 3.819200690062971*^9}, 3.819230336666355*^9, {

   3.819236043496605*^9, 3.8192360971228623`*^9}, {3.819236143953844*^9, 

   3.819236165272425*^9}, 3.819625450377468*^9, 3.819625526357069*^9, 

   3.819625594559784*^9, 3.8199612133838787`*^9, 3.819961290325536*^9, 

   3.8199613240075903`*^9, 3.819961354589816*^9, {3.8199616055331326`*^9, 

   3.819961654342778*^9}, 3.821001606793463*^9, 3.821001804217952*^9, 

   3.8210019266627913`*^9, 3.8210020096597476`*^9, 3.8222624828293104`*^9, {

   3.8222662977580643`*^9, 3.8222663192250805`*^9}, {3.822266395931096*^9, 

   3.822266420101342*^9}, 3.822266456324676*^9, 3.8229212146681337`*^9, 

   3.8229212448843813`*^9, 3.822921360333208*^9, 3.822921456856572*^9, 

   3.8229215335736237`*^9, 3.822921603787088*^9, 3.8229216994940205`*^9, 

   3.8229217787484035`*^9, 3.8229218589944735`*^9, 3.8229219753424997`*^9, 

   3.822922680526801*^9, 3.8239148638600864`*^9, 

   3.8239149069748344`*^9},ExpressionUUID->"5308958c-5be3-4df7-8d2b-\
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  3.817084751715068*^9, 3.8170847845706205`*^9, 3.817084822971675*^9, 

   3.817085265613845*^9, 3.8170854542711353`*^9, 3.8170863350566*^9, 

   3.817086378760331*^9, {3.817087219457207*^9, 3.817087248625801*^9}, {

   3.8173862168092003`*^9, 3.8173862358246117`*^9}, 3.817386292540091*^9, 

   3.8173872069695587`*^9, 3.817387243820651*^9, 3.8173872999774766`*^9, 

   3.8177202705852995`*^9, 3.817721112476146*^9, 3.817721241812478*^9, 

   3.817721279888759*^9, {3.817724468973289*^9, 3.8177244896826353`*^9}, 

   3.8177245502436323`*^9, 3.817724585352648*^9, 3.8177247090048122`*^9, 

   3.817724740689392*^9, 3.8177250265624285`*^9, 3.817725199095744*^9, 

   3.817725306951619*^9, 3.8177253820986214`*^9, 3.8177255010922337`*^9, 

   3.817725800853505*^9, 3.817725939384575*^9, 3.8177261146426706`*^9, 

   3.8177878919146852`*^9, 3.817886796790148*^9, 3.81788684487258*^9, 

   3.817887099844367*^9, 3.817887254487177*^9, 3.8178873174236717`*^9, 

   3.817887358620271*^9, {3.8179064143746243`*^9, 3.817906433402235*^9}, 

   3.8179065397134237`*^9, 3.8179066001164856`*^9, {3.819164566214903*^9, 

   3.8191646114418154`*^9}, 3.819166315928966*^9, 3.819166353770006*^9, 

   3.8191666656563225`*^9, 3.8191667324648647`*^9, 3.8191668497837763`*^9, {

   3.8191691340833006`*^9, 3.8191691504171*^9}, 3.8191692319669695`*^9, 

   3.8191717678724566`*^9, 3.8191718083179035`*^9, 3.8192006203246164`*^9, {

   3.8192006636068754`*^9, 3.819200690062971*^9}, 3.819230336666355*^9, {

   3.819236043496605*^9, 3.8192360971228623`*^9}, {3.819236143953844*^9, 

   3.819236165272425*^9}, 3.819625450377468*^9, 3.819625526357069*^9, 

   3.819625594559784*^9, 3.8199612133838787`*^9, 3.819961290325536*^9, 

   3.8199613240075903`*^9, 3.819961354589816*^9, {3.8199616055331326`*^9, 

   3.819961654342778*^9}, 3.821001606793463*^9, 3.821001804217952*^9, 

   3.8210019266627913`*^9, 3.8210020096597476`*^9, 3.8222624828293104`*^9, {

   3.8222662977580643`*^9, 3.8222663192250805`*^9}, {3.822266395931096*^9, 

   3.822266420101342*^9}, 3.822266456324676*^9, 3.8229212146681337`*^9, 

   3.8229212448843813`*^9, 3.822921360333208*^9, 3.822921456856572*^9, 

   3.8229215335736237`*^9, 3.822921603787088*^9, 3.8229216994940205`*^9, 

   3.8229217787484035`*^9, 3.8229218589944735`*^9, 3.8229219753424997`*^9, 

   3.822922680526801*^9, 3.8239148638600864`*^9, 

   3.8239149069748344`*^9},ExpressionUUID->"7c44f3f5-f438-4046-96e1-\

f35c1e37c06a"],



Cell[BoxData[

 RowBox[{

  RowBox[{"{", 

   RowBox[{"{", 

    RowBox[{

     RowBox[{"{", 

      RowBox[{"194.43`", ",", "64477.539`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"222.21`", ",", "73689.406`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"249.98`", ",", "82901.273`", ",", "1038.78`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"277.76`", ",", "92113.133`", ",", "1038.93`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"305.54`", ",", "101325.`", ",", "1039.53`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"333.32`", ",", "110536.87`", ",", "1040.27`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"361.09`", ",", "119748.73`", ",", "1041.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"388.87`", ",", "128960.6`", ",", "1042.96`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"416.65`", ",", "138172.47`", ",", "1045.21`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"444.43`", ",", "147384.33`", ",", "1047.9`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"472.21`", ",", "156596.19`", ",", "1051.48`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"499.98`", ",", "165808.06`", ",", "1055.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"555.54`", ",", "184231.8`", ",", "1065.83`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"611.09`", ",", "202655.53`", ",", "1077.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"666.65`", ",", "221079.25`", ",", "1089.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"722.21`", ",", "239503.`", ",", "1103.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"777.76`", ",", "257926.73`", ",", "1117.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"833.32`", ",", "276350.47`", ",", "1130.39`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"888.87`", ",", "294774.22`", ",", "1143.24`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"944.43`", ",", "313197.94`", ",", "1155.64`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"999.98`", ",", "331621.66`", ",", "1167.6`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1055.5`", ",", "350045.41`", ",", "1179.11`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1111.1`", ",", "368469.12`", ",", "1189.87`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1166.7`", ",", "386892.87`", ",", "1199.58`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1222.2`", ",", "405316.59`", ",", "1208.4`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1277.8`", ",", "423740.31`", ",", "1216.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1333.3`", ",", "442164.06`", ",", "1224.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1444.4`", ",", "479011.56`", ",", "1237.99`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1555.5`", ",", "515859.`", ",", "1250.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1666.7`", ",", "552706.44`", ",", "1260.7`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1777.8`", ",", "589553.94`", ",", "1269.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1888.9`", ",", "626401.37`", ",", "1277.59`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2000.`", ",", "663248.87`", ",", "1284.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2111.1`", ",", "700096.31`", ",", "1290.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2222.2`", ",", "736943.81`", ",", "1296.57`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2333.3`", ",", "773791.25`", ",", "1301.5`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2444.4`", ",", "810638.69`", ",", "1305.98`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2555.5`", ",", "847486.13`", ",", "1310.02`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2666.6`", ",", "884333.63`", ",", "1313.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2777.8`", ",", "921181.06`", ",", "1316.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2888.9`", ",", "958028.5`", ",", "1320.03`"}], "}"}]}], "}"}], 

   "}"}], "\[LeftDoubleBracket]", 

  RowBox[{"1", ",", "i", ",", "2"}], "\[RightDoubleBracket]"}]], "Output",

 CellChangeTimes->{

  3.817084751715068*^9, 3.8170847845706205`*^9, 3.817084822971675*^9, 

   3.817085265613845*^9, 3.8170854542711353`*^9, 3.8170863350566*^9, 

   3.817086378760331*^9, {3.817087219457207*^9, 3.817087248625801*^9}, {

   3.8173862168092003`*^9, 3.8173862358246117`*^9}, 3.817386292540091*^9, 

   3.8173872069695587`*^9, 3.817387243820651*^9, 3.8173872999774766`*^9, 

   3.8177202705852995`*^9, 3.817721112476146*^9, 3.817721241812478*^9, 

   3.817721279888759*^9, {3.817724468973289*^9, 3.8177244896826353`*^9}, 

   3.8177245502436323`*^9, 3.817724585352648*^9, 3.8177247090048122`*^9, 

   3.817724740689392*^9, 3.8177250265624285`*^9, 3.817725199095744*^9, 

   3.817725306951619*^9, 3.8177253820986214`*^9, 3.8177255010922337`*^9, 

   3.817725800853505*^9, 3.817725939384575*^9, 3.8177261146426706`*^9, 

   3.8177878919146852`*^9, 3.817886796790148*^9, 3.81788684487258*^9, 

   3.817887099844367*^9, 3.817887254487177*^9, 3.8178873174236717`*^9, 

   3.817887358620271*^9, {3.8179064143746243`*^9, 3.817906433402235*^9}, 

   3.8179065397134237`*^9, 3.8179066001164856`*^9, {3.819164566214903*^9, 

   3.8191646114418154`*^9}, 3.819166315928966*^9, 3.819166353770006*^9, 

   3.8191666656563225`*^9, 3.8191667324648647`*^9, 3.8191668497837763`*^9, {

   3.8191691340833006`*^9, 3.8191691504171*^9}, 3.8191692319669695`*^9, 

   3.8191717678724566`*^9, 3.8191718083179035`*^9, 3.8192006203246164`*^9, {

   3.8192006636068754`*^9, 3.819200690062971*^9}, 3.819230336666355*^9, {

   3.819236043496605*^9, 3.8192360971228623`*^9}, {3.819236143953844*^9, 

   3.819236165272425*^9}, 3.819625450377468*^9, 3.819625526357069*^9, 

   3.819625594559784*^9, 3.8199612133838787`*^9, 3.819961290325536*^9, 

   3.8199613240075903`*^9, 3.819961354589816*^9, {3.8199616055331326`*^9, 

   3.819961654342778*^9}, 3.821001606793463*^9, 3.821001804217952*^9, 

   3.8210019266627913`*^9, 3.8210020096597476`*^9, 3.8222624828293104`*^9, {

   3.8222662977580643`*^9, 3.8222663192250805`*^9}, {3.822266395931096*^9, 

   3.822266420101342*^9}, 3.822266456324676*^9, 3.8229212146681337`*^9, 

   3.8229212448843813`*^9, 3.822921360333208*^9, 3.822921456856572*^9, 

   3.8229215335736237`*^9, 3.822921603787088*^9, 3.8229216994940205`*^9, 

   3.8229217787484035`*^9, 3.8229218589944735`*^9, 3.8229219753424997`*^9, 

   3.822922680526801*^9, 3.8239148638600864`*^9, 

   3.8239149069904556`*^9},ExpressionUUID->"b1ecab63-23b5-4231-8196-\

77011032a14a"],



Cell[BoxData["1038.48`"], "Output",

 CellChangeTimes->{

  3.817084751715068*^9, 3.8170847845706205`*^9, 3.817084822971675*^9, 

   3.817085265613845*^9, 3.8170854542711353`*^9, 3.8170863350566*^9, 

   3.817086378760331*^9, {3.817087219457207*^9, 3.817087248625801*^9}, {

   3.8173862168092003`*^9, 3.8173862358246117`*^9}, 3.817386292540091*^9, 

   3.8173872069695587`*^9, 3.817387243820651*^9, 3.8173872999774766`*^9, 

   3.8177202705852995`*^9, 3.817721112476146*^9, 3.817721241812478*^9, 

   3.817721279888759*^9, {3.817724468973289*^9, 3.8177244896826353`*^9}, 

   3.8177245502436323`*^9, 3.817724585352648*^9, 3.8177247090048122`*^9, 

   3.817724740689392*^9, 3.8177250265624285`*^9, 3.817725199095744*^9, 

   3.817725306951619*^9, 3.8177253820986214`*^9, 3.8177255010922337`*^9, 

   3.817725800853505*^9, 3.817725939384575*^9, 3.8177261146426706`*^9, 

   3.8177878919146852`*^9, 3.817886796790148*^9, 3.81788684487258*^9, 

   3.817887099844367*^9, 3.817887254487177*^9, 3.8178873174236717`*^9, 

   3.817887358620271*^9, {3.8179064143746243`*^9, 3.817906433402235*^9}, 

   3.8179065397134237`*^9, 3.8179066001164856`*^9, {3.819164566214903*^9, 

   3.8191646114418154`*^9}, 3.819166315928966*^9, 3.819166353770006*^9, 

   3.8191666656563225`*^9, 3.8191667324648647`*^9, 3.8191668497837763`*^9, {

   3.8191691340833006`*^9, 3.8191691504171*^9}, 3.8191692319669695`*^9, 

   3.8191717678724566`*^9, 3.8191718083179035`*^9, 3.8192006203246164`*^9, {

   3.8192006636068754`*^9, 3.819200690062971*^9}, 3.819230336666355*^9, {

   3.819236043496605*^9, 3.8192360971228623`*^9}, {3.819236143953844*^9, 

   3.819236165272425*^9}, 3.819625450377468*^9, 3.819625526357069*^9, 

   3.819625594559784*^9, 3.8199612133838787`*^9, 3.819961290325536*^9, 

   3.8199613240075903`*^9, 3.819961354589816*^9, {3.8199616055331326`*^9, 

   3.819961654342778*^9}, 3.821001606793463*^9, 3.821001804217952*^9, 

   3.8210019266627913`*^9, 3.8210020096597476`*^9, 3.8222624828293104`*^9, {

   3.8222662977580643`*^9, 3.8222663192250805`*^9}, {3.822266395931096*^9, 

   3.822266420101342*^9}, 3.822266456324676*^9, 3.8229212146681337`*^9, 

   3.8229212448843813`*^9, 3.822921360333208*^9, 3.822921456856572*^9, 

   3.8229215335736237`*^9, 3.822921603787088*^9, 3.8229216994940205`*^9, 

   3.8229217787484035`*^9, 3.8229218589944735`*^9, 3.8229219753424997`*^9, 

   3.822922680526801*^9, 3.8239148638600864`*^9, 

   3.8239149069904556`*^9},ExpressionUUID->"a518901a-530c-4053-a75a-\

3d5367ea0b84"],



Cell[BoxData[

 RowBox[{

  RowBox[{"{", 

   RowBox[{"{", 

    RowBox[{

     RowBox[{"{", 

      RowBox[{"194.43`", ",", "64477.539`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"222.21`", ",", "73689.406`", ",", "1038.63`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"249.98`", ",", "82901.273`", ",", "1038.78`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"277.76`", ",", "92113.133`", ",", "1038.93`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"305.54`", ",", "101325.`", ",", "1039.53`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"333.32`", ",", "110536.87`", ",", "1040.27`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"361.09`", ",", "119748.73`", ",", "1041.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"388.87`", ",", "128960.6`", ",", "1042.96`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"416.65`", ",", "138172.47`", ",", "1045.21`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"444.43`", ",", "147384.33`", ",", "1047.9`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"472.21`", ",", "156596.19`", ",", "1051.48`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"499.98`", ",", "165808.06`", ",", "1055.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"555.54`", ",", "184231.8`", ",", "1065.83`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"611.09`", ",", "202655.53`", ",", "1077.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"666.65`", ",", "221079.25`", ",", "1089.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"722.21`", ",", "239503.`", ",", "1103.34`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"777.76`", ",", "257926.73`", ",", "1117.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"833.32`", ",", "276350.47`", ",", "1130.39`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"888.87`", ",", "294774.22`", ",", "1143.24`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"944.43`", ",", "313197.94`", ",", "1155.64`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"999.98`", ",", "331621.66`", ",", "1167.6`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1055.5`", ",", "350045.41`", ",", "1179.11`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1111.1`", ",", "368469.12`", ",", "1189.87`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1166.7`", ",", "386892.87`", ",", "1199.58`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1222.2`", ",", "405316.59`", ",", "1208.4`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1277.8`", ",", "423740.31`", ",", "1216.47`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1333.3`", ",", "442164.06`", ",", "1224.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1444.4`", ",", "479011.56`", ",", "1237.99`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1555.5`", ",", "515859.`", ",", "1250.09`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1666.7`", ",", "552706.44`", ",", "1260.7`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1777.8`", ",", "589553.94`", ",", "1269.67`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"1888.9`", ",", "626401.37`", ",", "1277.59`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2000.`", ",", "663248.87`", ",", "1284.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2111.1`", ",", "700096.31`", ",", "1290.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2222.2`", ",", "736943.81`", ",", "1296.57`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2333.3`", ",", "773791.25`", ",", "1301.5`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2444.4`", ",", "810638.69`", ",", "1305.98`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2555.5`", ",", "847486.13`", ",", "1310.02`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2666.6`", ",", "884333.63`", ",", "1313.61`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2777.8`", ",", "921181.06`", ",", "1316.89`"}], "}"}], ",", 

     RowBox[{"{", 

      RowBox[{"2888.9`", ",", "958028.5`", ",", "1320.03`"}], "}"}]}], "}"}], 

   "}"}], "\[LeftDoubleBracket]", 

  RowBox[{"1", ",", "i", ",", "3"}], "\[RightDoubleBracket]"}]], "Output",

 CellChangeTimes->{

  3.817084751715068*^9, 3.8170847845706205`*^9, 3.817084822971675*^9, 

   3.817085265613845*^9, 3.8170854542711353`*^9, 3.8170863350566*^9, 

   3.817086378760331*^9, {3.817087219457207*^9, 3.817087248625801*^9}, {

   3.8173862168092003`*^9, 3.8173862358246117`*^9}, 3.817386292540091*^9, 

   3.8173872069695587`*^9, 3.817387243820651*^9, 3.8173872999774766`*^9, 

   3.8177202705852995`*^9, 3.817721112476146*^9, 3.817721241812478*^9, 

   3.817721279888759*^9, {3.817724468973289*^9, 3.8177244896826353`*^9}, 

   3.8177245502436323`*^9, 3.817724585352648*^9, 3.8177247090048122`*^9, 

   3.817724740689392*^9, 3.8177250265624285`*^9, 3.817725199095744*^9, 

   3.817725306951619*^9, 3.8177253820986214`*^9, 3.8177255010922337`*^9, 

   3.817725800853505*^9, 3.817725939384575*^9, 3.8177261146426706`*^9, 

   3.8177878919146852`*^9, 3.817886796790148*^9, 3.81788684487258*^9, 

   3.817887099844367*^9, 3.817887254487177*^9, 3.8178873174236717`*^9, 

   3.817887358620271*^9, {3.8179064143746243`*^9, 3.817906433402235*^9}, 

   3.8179065397134237`*^9, 3.8179066001164856`*^9, {3.819164566214903*^9, 

   3.8191646114418154`*^9}, 3.819166315928966*^9, 3.819166353770006*^9, 

   3.8191666656563225`*^9, 3.8191667324648647`*^9, 3.8191668497837763`*^9, {

   3.8191691340833006`*^9, 3.8191691504171*^9}, 3.8191692319669695`*^9, 

   3.8191717678724566`*^9, 3.8191718083179035`*^9, 3.8192006203246164`*^9, {

   3.8192006636068754`*^9, 3.819200690062971*^9}, 3.819230336666355*^9, {

   3.819236043496605*^9, 3.8192360971228623`*^9}, {3.819236143953844*^9, 

   3.819236165272425*^9}, 3.819625450377468*^9, 3.819625526357069*^9, 

   3.819625594559784*^9, 3.8199612133838787`*^9, 3.819961290325536*^9, 

   3.8199613240075903`*^9, 3.819961354589816*^9, {3.8199616055331326`*^9, 

   3.819961654342778*^9}, 3.821001606793463*^9, 3.821001804217952*^9, 

   3.8210019266627913`*^9, 3.8210020096597476`*^9, 3.8222624828293104`*^9, {

   3.8222662977580643`*^9, 3.8222663192250805`*^9}, {3.822266395931096*^9, 

   3.822266420101342*^9}, 3.822266456324676*^9, 3.8229212146681337`*^9, 

   3.8229212448843813`*^9, 3.822921360333208*^9, 3.822921456856572*^9, 

   3.8229215335736237`*^9, 3.822921603787088*^9, 3.8229216994940205`*^9, 

   3.8229217787484035`*^9, 3.8229218589944735`*^9, 3.8229219753424997`*^9, 

   3.822922680526801*^9, 3.8239148638600864`*^9, 

   3.8239149070060763`*^9},ExpressionUUID->"70855c58-1f63-4788-a0ea-\

114b0ceffb92"],



Cell[BoxData["296.8`"], "Output",

 CellChangeTimes->{

  3.817084751715068*^9, 3.8170847845706205`*^9, 3.817084822971675*^9, 

   3.817085265613845*^9, 3.8170854542711353`*^9, 3.8170863350566*^9, 

   3.817086378760331*^9, {3.817087219457207*^9, 3.817087248625801*^9}, {

   3.8173862168092003`*^9, 3.8173862358246117`*^9}, 3.817386292540091*^9, 

   3.8173872069695587`*^9, 3.817387243820651*^9, 3.8173872999774766`*^9, 

   3.8177202705852995`*^9, 3.817721112476146*^9, 3.817721241812478*^9, 

   3.817721279888759*^9, {3.817724468973289*^9, 3.8177244896826353`*^9}, 

   3.8177245502436323`*^9, 3.817724585352648*^9, 3.8177247090048122`*^9, 

   3.817724740689392*^9, 3.8177250265624285`*^9, 3.817725199095744*^9, 

   3.817725306951619*^9, 3.8177253820986214`*^9, 3.8177255010922337`*^9, 

   3.817725800853505*^9, 3.817725939384575*^9, 3.8177261146426706`*^9, 

   3.8177878919146852`*^9, 3.817886796790148*^9, 3.81788684487258*^9, 

   3.817887099844367*^9, 3.817887254487177*^9, 3.8178873174236717`*^9, 

   3.817887358620271*^9, {3.8179064143746243`*^9, 3.817906433402235*^9}, 

   3.8179065397134237`*^9, 3.8179066001164856`*^9, {3.819164566214903*^9, 

   3.8191646114418154`*^9}, 3.819166315928966*^9, 3.819166353770006*^9, 

   3.8191666656563225`*^9, 3.8191667324648647`*^9, 3.8191668497837763`*^9, {

   3.8191691340833006`*^9, 3.8191691504171*^9}, 3.8191692319669695`*^9, 

   3.8191717678724566`*^9, 3.8191718083179035`*^9, 3.8192006203246164`*^9, {

   3.8192006636068754`*^9, 3.819200690062971*^9}, 3.819230336666355*^9, {

   3.819236043496605*^9, 3.8192360971228623`*^9}, {3.819236143953844*^9, 

   3.819236165272425*^9}, 3.819625450377468*^9, 3.819625526357069*^9, 

   3.819625594559784*^9, 3.8199612133838787`*^9, 3.819961290325536*^9, 

   3.8199613240075903`*^9, 3.819961354589816*^9, {3.8199616055331326`*^9, 

   3.819961654342778*^9}, 3.821001606793463*^9, 3.821001804217952*^9, 

   3.8210019266627913`*^9, 3.8210020096597476`*^9, 3.8222624828293104`*^9, {

   3.8222662977580643`*^9, 3.8222663192250805`*^9}, {3.822266395931096*^9, 

   3.822266420101342*^9}, 3.822266456324676*^9, 3.8229212146681337`*^9, 

   3.8229212448843813`*^9, 3.822921360333208*^9, 3.822921456856572*^9, 

   3.8229215335736237`*^9, 3.822921603787088*^9, 3.8229216994940205`*^9, 

   3.8229217787484035`*^9, 3.8229218589944735`*^9, 3.8229219753424997`*^9, 

   3.822922680526801*^9, 3.8239148638600864`*^9, 

   3.8239149070060763`*^9},ExpressionUUID->"fc53c826-3622-4c0a-953f-\

a92aebc2e258"],



Cell[BoxData["4.3`*^-19"], "Output",

 CellChangeTimes->{

  3.817084751715068*^9, 3.8170847845706205`*^9, 3.817084822971675*^9, 

   3.817085265613845*^9, 3.8170854542711353`*^9, 3.8170863350566*^9, 

   3.817086378760331*^9, {3.817087219457207*^9, 3.817087248625801*^9}, {

   3.8173862168092003`*^9, 3.8173862358246117`*^9}, 3.817386292540091*^9, 

   3.8173872069695587`*^9, 3.817387243820651*^9, 3.8173872999774766`*^9, 

   3.8177202705852995`*^9, 3.817721112476146*^9, 3.817721241812478*^9, 

   3.817721279888759*^9, {3.817724468973289*^9, 3.8177244896826353`*^9}, 

   3.8177245502436323`*^9, 3.817724585352648*^9, 3.8177247090048122`*^9, 

   3.817724740689392*^9, 3.8177250265624285`*^9, 3.817725199095744*^9, 

   3.817725306951619*^9, 3.8177253820986214`*^9, 3.8177255010922337`*^9, 

   3.817725800853505*^9, 3.817725939384575*^9, 3.8177261146426706`*^9, 

   3.8177878919146852`*^9, 3.817886796790148*^9, 3.81788684487258*^9, 

   3.817887099844367*^9, 3.817887254487177*^9, 3.8178873174236717`*^9, 

   3.817887358620271*^9, {3.8179064143746243`*^9, 3.817906433402235*^9}, 

   3.8179065397134237`*^9, 3.8179066001164856`*^9, {3.819164566214903*^9, 

   3.8191646114418154`*^9}, 3.819166315928966*^9, 3.819166353770006*^9, 

   3.8191666656563225`*^9, 3.8191667324648647`*^9, 3.8191668497837763`*^9, {

   3.8191691340833006`*^9, 3.8191691504171*^9}, 3.8191692319669695`*^9, 

   3.8191717678724566`*^9, 3.8191718083179035`*^9, 3.8192006203246164`*^9, {

   3.8192006636068754`*^9, 3.819200690062971*^9}, 3.819230336666355*^9, {

   3.819236043496605*^9, 3.8192360971228623`*^9}, {3.819236143953844*^9, 

   3.819236165272425*^9}, 3.819625450377468*^9, 3.819625526357069*^9, 

   3.819625594559784*^9, 3.8199612133838787`*^9, 3.819961290325536*^9, 

   3.8199613240075903`*^9, 3.819961354589816*^9, {3.8199616055331326`*^9, 

   3.819961654342778*^9}, 3.821001606793463*^9, 3.821001804217952*^9, 

   3.8210019266627913`*^9, 3.8210020096597476`*^9, 3.8222624828293104`*^9, {

   3.8222662977580643`*^9, 3.8222663192250805`*^9}, {3.822266395931096*^9, 

   3.822266420101342*^9}, 3.822266456324676*^9, 3.8229212146681337`*^9, 

   3.8229212448843813`*^9, 3.822921360333208*^9, 3.822921456856572*^9, 

   3.8229215335736237`*^9, 3.822921603787088*^9, 3.8229216994940205`*^9, 

   3.8229217787484035`*^9, 3.8229218589944735`*^9, 3.8229219753424997`*^9, 

   3.822922680526801*^9, 3.8239148638600864`*^9, 

   3.8239149070060763`*^9},ExpressionUUID->"78a7e838-4abb-45a3-8b68-\

2e8b18f6e4e0"]

}, Open  ]],



Cell[BoxData[{

 RowBox[{"GA", ":=", 

  RowBox[{"\[Alpha]", " ", 

   SuperscriptBox["r1", "x"]}]}], "\[IndentingNewLine]", 

 RowBox[{"GR", ":=", 

  RowBox[{"\[Beta]", " ", 

   SuperscriptBox["r1", "x"]}]}]}], "Input",

 CellChangeTimes->{{3.7810005402890882`*^9, 3.7810006214533205`*^9}, {

  3.781000653393656*^9, 3.7810006561717286`*^9}, {3.8130633460555944`*^9, 

  3.813063351812146*^9}, {3.813063504698468*^9, 

  3.8130635113851647`*^9}},ExpressionUUID->"af747e90-de6d-43bd-b40e-\

9a664598b26f"],



Cell[BoxData[{

 RowBox[{"Pressure", ":=", 

  RowBox[{

   FractionBox[

    RowBox[{"GR", " ", 

     SuperscriptBox["Q2", "2"]}], 

    SuperscriptBox["r1", "x"]], "-", 

   FractionBox[

    RowBox[{"GA", " ", 

     SuperscriptBox["m", "2"]}], 

    SuperscriptBox["r1", "x"]]}]}], "\[IndentingNewLine]", 

 RowBox[{"FR", ":=", 

  FractionBox[

   RowBox[{"GR", " ", 

    SuperscriptBox["Q2", "2"]}], 

   SuperscriptBox["r1", "x"]]}], "\[IndentingNewLine]", 

 RowBox[{"FA", ":=", 

  FractionBox[

   RowBox[{"GA", " ", 

    SuperscriptBox["m", "2"]}], 

   SuperscriptBox["r1", "x"]]}]}], "Input",

 CellChangeTimes->{{3.781002729866727*^9, 3.7810028326023426`*^9}, {

  3.7810034808545885`*^9, 3.7810034968338118`*^9}, {3.781703243785001*^9, 

  3.7817032883013325`*^9}, {3.781787903259144*^9, 3.781787986617151*^9}, {

  3.8130633610784206`*^9, 3.8130633834920597`*^9}, {3.813063548998701*^9, 

  3.813063551388002*^9}},ExpressionUUID->"bbe45a93-16a7-4cff-8109-\

5f6b04d5c3ba"],



Cell[BoxData[{

 RowBox[{"y", "=."}], "\[IndentingNewLine]", 

 RowBox[{"i", "=."}]}], "Input",

 CellChangeTimes->{{3.8131137955340433`*^9, 3.8131138155519304`*^9}, {

   3.8131588173276873`*^9, 3.8131588182397985`*^9}, {3.8177244840507755`*^9, 

   3.817724485771161*^9}, {3.817724579280657*^9, 3.817724580931046*^9}, {

   3.8177247196504183`*^9, 3.817724721840798*^9}, 

   3.817725378890072*^9},ExpressionUUID->"1c26195b-a09d-4262-b410-\

4f9b5071c72f"],



Cell[TextData[{

 StyleBox["3 D plots of ",

  FontSize->24,

  FontWeight->"Bold",

  FontColor->GrayLevel[0]],

 StyleBox["x, GR, GA, FR and FA",

  FontSize->24,

  FontWeight->"Bold",

  FontSlant->"Italic",

  FontColor->GrayLevel[0]],

 StyleBox[" against the temperature ",

  FontSize->24,

  FontWeight->"Bold",

  FontColor->GrayLevel[0]],

 StyleBox["T",

  FontSize->24,

  FontWeight->"Bold",

  FontSlant->"Italic",

  FontColor->GrayLevel[0]],

 StyleBox[" and value of",

  FontSize->24,

  FontWeight->"Bold",

  FontColor->GrayLevel[0]],

 StyleBox[" y",

  FontSize->24,

  FontWeight->"Bold",

  FontSlant->"Italic",

  FontColor->GrayLevel[0]]

}], "Text",

 CellChangeTimes->{{3.813409511636935*^9, 3.8134096394695597`*^9}, {

  3.813416120305043*^9, 3.813416122578685*^9}, {3.813416178031129*^9, 

  3.8134161785659375`*^9}, {3.8154816682203264`*^9, 

  3.815481671132433*^9}},ExpressionUUID->"29ae0ee4-2236-4163-94fb-\

cbb7c0b72b94"],



Cell[CellGroupData[{



Cell[BoxData[

 RowBox[{"\[IndentingNewLine]", 

  RowBox[{"ParametricPlot3D", "[", 

   RowBox[{

    RowBox[{"Evaluate", "@", 

     RowBox[{"Table", "[", 

      RowBox[{

       RowBox[{"{", 

        RowBox[{"y", ",", "a", ",", "x"}], "}"}], ",", 

       RowBox[{"{", 

        RowBox[{"i", ",", "1", ",", "40"}], "}"}]}], "]"}]}], ",", 

    RowBox[{"{", 

     RowBox[{"y", ",", ".1", ",", "1"}], "}"}], ",", 

    RowBox[{"BoxRatios", "\[Rule]", "1"}], ",", 

    RowBox[{"PlotRange", "\[Rule]", 

     RowBox[{"{", 

      RowBox[{

       RowBox[{"{", 

        RowBox[{".1", ",", "1"}], "}"}], ",", 

       RowBox[{"{", 

        RowBox[{"0", ",", "2000"}], "}"}], ",", 

       RowBox[{"{", 

        RowBox[{"0", ",", "4"}], "}"}]}], "}"}]}], ",", 

    RowBox[{"AxesLabel", "\[Rule]", 

     RowBox[{"{", 

      RowBox[{

      "\"\< y\>\"", ",", "\"\<Temperature\>\"", ",", " ", "\"\< X\>\""}], 

      "}"}]}]}], "]"}]}]], "Input",

 CellChangeTimes->{{3.8131107620726767`*^9, 3.8131107697553606`*^9}, {

   3.813111175826818*^9, 3.8131111812329283`*^9}, {3.813113821973242*^9, 

   3.8131138273590097`*^9}, {3.8131548062031035`*^9, 3.813154876060213*^9}, {

   3.813154924854909*^9, 3.813154964681817*^9}, {3.81315677792155*^9, 

   3.813156794615206*^9}, {3.8131569638845973`*^9, 3.8131569760150447`*^9}, {

   3.8131573097213116`*^9, 3.8131573245181584`*^9}, {3.8131573625461707`*^9, 

   3.813157385874147*^9}, {3.813157713528711*^9, 3.813157743072461*^9}, {

   3.8131578942809076`*^9, 3.813157903561266*^9}, {3.813158383237433*^9, 

   3.8131583850121584`*^9}, {3.8131590862329626`*^9, 3.813159113658163*^9}, 

   3.813159241553855*^9, {3.813159273971671*^9, 3.81315927543559*^9}, 

   3.8131594219641347`*^9, {3.8131596523138127`*^9, 3.8131596542805595`*^9}, {

   3.813160225798587*^9, 3.813160270512737*^9}, {3.8131603031532593`*^9, 

   3.8131603467192335`*^9}, {3.81316049037696*^9, 3.8131605133971605`*^9}, {

   3.8131606381282187`*^9, 3.8131606455611415`*^9}, 3.8131608571065626`*^9, {

   3.813161408220039*^9, 3.81316141102271*^9}, {3.8131619341270714`*^9, 

   3.8131619825155363`*^9}, {3.813162263636856*^9, 3.8131622900109262`*^9}, {

   3.813162324489065*^9, 3.813162372469339*^9}, {3.8131624419350634`*^9, 

   3.813162484096945*^9}, {3.813162577026327*^9, 3.8131625861954184`*^9}, {

   3.813162671454484*^9, 3.8131627548923416`*^9}, {3.8131627949034357`*^9, 

   3.813162795870283*^9}, {3.813162849840147*^9, 3.813162872585925*^9}, {

   3.8131629609882812`*^9, 3.81316297270205*^9}, 3.813163005316181*^9, {

   3.813163141217016*^9, 3.813163141876709*^9}, {3.8131636440186687`*^9, 

   3.813163644909853*^9}, {3.813163685728295*^9, 3.813163746818839*^9}, {

   3.8131644149786415`*^9, 3.813164415701844*^9}, {3.813164695977619*^9, 

   3.813164729731125*^9}, {3.813194844651642*^9, 3.8131948689842052`*^9}, {

   3.8131964579501534`*^9, 3.813196476670201*^9}, {3.813196511272723*^9, 

   3.8131966464746695`*^9}, {3.8131966894526114`*^9, 3.813196740566045*^9}, {

   3.8131967707523365`*^9, 3.8131968378675547`*^9}, {3.8131968945648193`*^9, 

   3.8131969007482815`*^9}, {3.813197002001403*^9, 3.8131970242538505`*^9}, {

   3.813197072456794*^9, 3.813197130690195*^9}, {3.813198474011928*^9, 

   3.813198485740757*^9}, 3.815481717715047*^9, {3.8165176224908624`*^9, 

   3.816517644906123*^9}, {3.816519042501362*^9, 3.8165190979417014`*^9}, {

   3.822921184511258*^9, 3.822921201831554*^9}, {3.8229212350973525`*^9, 

   3.822921239219695*^9}, {3.822921294124725*^9, 3.8229213219355917`*^9}, {

   3.8229213906617813`*^9, 3.8229214483709908`*^9}, {3.822921494629938*^9, 

   3.82292152240456*^9}, {3.8229215713109837`*^9, 3.82292159579051*^9}, {

   3.8229217323779893`*^9, 3.8229217337733507`*^9}, {3.8229225265585213`*^9, 

   3.822922539117463*^9}},ExpressionUUID->"a151d6c4-d545-4e58-95ec-\

6b59af267001"],



Cell[BoxData[

 Graphics3DBox[{{}, {}, 

   TagBox[

    {RGBColor[0.368417, 0.506779, 0.709798], AbsoluteThickness[2], 

     Line3DBox[CompressedData["

1:eJxl0mkw1HEYB3AjV2FqppmKHG0xOUYiRLPJVUkxDTsmyjlLZhxrFuUMreMF

S6HcTcKIlCFphGJtCOu+dt1pWbuumqGUbF78Z3vxffG8+cx3vs8zv/mRfGnO

ftJSUlJOe7Nvb043xAry8xsvbencyWQ5Bli9iWckt4vlrUaPqRlGTTVJvJNw

RkxTxC3Nj+Br5lRq+LVWiTcSrlovZJIZbRJvITwt2yPR4iVL4t2E79AHws04

7eDpE8XHw1fY4OqWgaxaxQ7ofxhMW79q2ynxd4QLisLUZqK7JN5OeNZZ6uHK

4i/gF9mUA+Gt3RL/RHgzKTY1908P3EOOL5VpMuNAz6SvtqlmUB949JUKP0ZJ

PzhJZP3a/fsA+G5YTvAwc1DiQ4TzdhYNbugNwZ3c94YuXs3oE/TISLrTMPQv

hob8LJ8ehvxmCPUeN2gE8ksmqb/zSkfBpbszSNkmY/A+Gl5P7Zmfx6Bfy62x

7q3vOOT1XKbUeOJx+G9Wj6rnThRMwF5XTmzZXRMu5DPIthx7Nhfyna/2b+lS

eODCeJHP+Q10ZQqHY5c+CZ7nHUfLqZkC7+oJZQQ4ToP/MqPmkkXTcKc5X0bW

KGUG/H52OV2bNAs9vDDy5fpadI2q5TQSaQ6c3cs6Ek9DD1wvLJlqmYO9J/U3

POXl58F5/nZqxjfnoUfVjia3movuRirYqJhFZ1kpKjjEfAV3yqInpSgt4P32

m7brlegONtoekXbfwH8EX58sHEFP3k0vEoXywS+0sVmj0ovg4o5Km7nH6DVG

VbJHDZbAE/ueGwha0L37dRf8lQTglgN1eXx3AbzzGWFDglEZurpMU0DcKrpS

TGiWadwyON/VWqyiIgRfmNYK4Pqgz1MVBvOq/nsf4ZRnUbdDtjHfOS7k29qL

wFl1xsWVT9BbmNGUgwvooxFSOhFhK+ATrBJL+UOr4H+tLT6ce4FuLPMgM8Fo

DdxZf6Ziuxc9J8lEW9lzHTzxUDVTrgY9pOjUlliM/g/vJLh5

      "]]},

    Annotation[#, "Charting`Private`Tag$2530#1"]& ], 

   TagBox[

    {RGBColor[0.880722, 0.611041, 0.142051], AbsoluteThickness[2], 

     Line3DBox[CompressedData["

1:eJxl1H0s1HEcB3CTp0L5q9BhR1aYzGO0S56SVCbMsHnIjmwezo4reQgJFaeF

haglbqKaUVM6Guc8DMd55pxnx7nDqQ09yOWP6/rj/cf3n9fee3++v8/2/RHD

KT4RigoKCt4H59DBOd2UKiwra75okC2+8bkr2qmNa/SoSarqNKZNsLjLZ4Jn

pTBpAQZf5d4p8017MjnxShu47kcRnZTVDj15RcGZDm9Y4HtUbqIdp0PuPTLP

n3xxMnGdLfcBmes5RrMa1Lug534sRXLZtRtcWJFAmE3uAb/A9juS2NYL3kJM

zS353Sf3VpmT0quUmHYcuXfIfDrc2NYgZgA82b0mIqtyEJwodn4f9I0Lvp9Q

HDtCH4L78PZWzK+ZDsOepz5Z+Ia2DEPPJDUpieo1Ar4SH7fLmEHfjiPfnooZ

hbmbQzR7B7UxmLtqk/urtApdsbeAWGQzDj36oc886J3jMPdUYHPjh/AJyJv6

8gk86QTk/Tmp1bdspsALSK4cD/YU3Kf77eEdEz8euChdfPPcFg96NP04HLf8

acj7BDFeruvxwUvD0ijF9Xzo6emLz4q6PgPf9cOOXEISz0CPvUBJ2TJnFnru

FDGoxsQ5yOvXreURifPg7H7W8XQKerSkvJLfOg/9hmZbIaqqC5DnRboRrLwX

IK/rRlHZKEEPJD7fqpnDnqMNPntJ5ouQZzmpq3mmoD9cc3QXdixCj1ch9UGO

xhLk2R7brpJa9NxLdK717hL0eLoYBye5LeM+A+wJj/OXoed77NXp8lF0kt06

s8NQAJ69n18hjkc/385mjSmugEu7al3mn6LXW9YpnzBfhXtqZzDK0mnomQOv

zIWt//3f/zNs0GQpUkMIeUduY6kgCP2sqCnDsloIPXpKzKi0DcxrpMQX2qat

gQv8naU6OiLwBbLaUGkdeveESODqIQZvpSf7HVtCH6MpnKElrINPsiodVbU2

wP84O3yxfo1upXTvSYblJr53s9man/3oxQ9sjDVDJLh/rXd0lXr0uAqjHakU

/S/jVd4E

      "]]},

    Annotation[#, "Charting`Private`Tag$2530#2"]& ], 

   TagBox[

    {RGBColor[0.560181, 0.691569, 0.194885], AbsoluteThickness[2], 

     Line3DBox[CompressedData["

1:eJxl1H0w0wEcx/EllUoPdz2RqVZcqZNn0c3yVEldV9oppAe3Hi4xN1by0GiV

HoxChegSTvTgyNVpqfwsolaelhm1hTHbWA9HiFZ3rfXH54/fP6/73Hvf+/3u

Rglh+h0yIJFIwX+eyX+elY/jFFlZlRtSiaFVezcw3b+WcOdbkYzcRSZkm1Od

fL0P65wby2fvWfocfNCFwYja8lLvEzpfXKHkUbnV0L+cHpzoepeAzjirMcpZ

WAOdZHGuWZRaoPdRnZvTQomymbXgZ8KYms1edeCKnEjyp5jX0E+zZcwrzq2H

vZuAPiPqZQP4M0pc0o2fb6BD5eQb8p2F4B0hlk5Lj7/T+5jOYzYVHeLmvYe9

Td0M29kHG8EpKo8HgV//O+neX/8VmRHWwmuCvWS813rb6ma4v/2Jza79z5ph

L2ZFR7O2t+h9kq7fGxH+o/BjC9w/FM440X68FXywie3iaiSCO/sck8Yy80Ww
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nhHkg1k7fI5NKCH4kIVudo8iP2kZv5tRqoTDRtn1z8LHkKfE8ktio5TQ9926
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hmFPO/KFNxnTby2Q4O5t5EyVY7/lp5cMmkhoDmta83aoA/f8SeBx4CYJ+QN1

oc4O7D9OpXQyVSREmlrVtiNO5IUHtpSOSEgI8NJ/nvsMu5j+bhEvjYSN0nMV

H+TOIL8tPXhtjEeC7XC0299/FnmVsM/FZpEwLVj7l7oJe0Ol/QtlIAl9o7O2

vbw55B/H7DrdtZ6EDiqHv8mK3R371Nq6TMBwFm17lvgp8oCUe1yPGQIeGrSR
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CExx0dCJihJemiC+reLIjXt2Gqx5rG15J//Czu7pEJ4303Df0BiyZr0TO69q
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DYCBv+zIrfvIW+zy32P9KyDs2CU6GWxEHodtqlkddwakX9amyasfIi/eDaMV
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IWfIM1ZbanB4xwu9GXSR8v7PceFiBQ5s+lGiMHAGucuDh3URpTgkfjpS+88D
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rmotpcAkDGUGRI2idyYy5jLEFPBZ8tm6Ydr1AlVKQSwFHcGuThHZY+jzoxuF

Gg4FuylRwWm3cfo/XS2tn6yhQBc+v22mnvbLTQd8h5wpiAjxiROH3kePEnb9

wHhM4J+UTwfKbtOujq/giocJFP5bpLAcnqB33nHjpOUmgaB2XUfvikn0I0ns

c14aArbO+pARQnv/HpPkfgOB5k0qhzf8H6BP8tvbahQEvu2p8Ddrab++vuhJ
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/IHCdQrYTnjSE0tG0c3c+tTAZQowZD/P8DVRvsbYx73zL4HcLTF7yzKfoI+z

aRl0F4FnX299WHufcm6/0dPeR+D7/2R13hIXun/WKPj0BgHWLUO3NXAMfW/E
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sX2vZFMw8HmUd/CuEfS71zR3s3ZSsJdT9bLuKeMnAm+Eq3kU6AXsZaKi5+i1
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Pxm+Jy0l4b+zh++SY9gjVSKjI4eEb1dllOu8HfkuZgqXSiXh3X6jwer1CP+t

/6Bh6yESPINtB6a+x7798Mcc9nskdEa2r9se/hi5sjawJz2chIphVbijD7s0
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}, Open  ]],

Cell[398160, 7364, 412, 8, 38, "Text",ExpressionUUID->"44f56253-f04a-48df-8513-dffba49ec08e"]

}

]
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