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Entropy

By  Rajiv Pande

According to the equations of physics, all processes will work equally well if time is reversed.

To quote from Roger Penrose:

“All the successful equations of physics are symmetrical in time. They can be used equally well in one direction of time as in the other. The future and the past seem physically to be on a completely equal footing. Newton’s laws, Hamilton’s equations, Maxwell’s equations, Einstein’s general relativity, Dirac’s equations, the Schroedinger equation – all remain effectively unaltered if we reverse the direction of time. (Replace the coordinate t, which represents time, by –t).”

In the case of the glass shattering into any number of fragments, and the water warming up as it splashes, a part of it flashing off by evaporation etc, we may have a classical picture in regard to the motions of the glass fragments – but in regard to the motion of the individual molecules – as heat, in both the glass as well as the water, we have an apparent randomness. This potential energy of the glass, along with the potential energy stored in the cohesive forces in the structure of the glass, is “released” as kinetic energy, “causing” the shattering effect.

The impact of the glass as it hits the floor seems to have something to do with this release, just as the impact of the water on the floor causes it to splash. Now the transforming property of “impact” is related to inertial mass-momentum. However, this momentum is not the sum of the individual momenta of the classical fragments added numerically to the sum of the momenta of the particles-in-random-motion. We are not even sure if the original mass-momentum was a sum total of individual momenta of its constituent particles– or of something else altogether. The only thing that we can say with certainty is that the sum total of the masses of individual molecules does not represent the mass of a completely evolved classical object. In fact the idea that individual molecules may have gravitational or inertial type mass at all may be a false extrapolation of classical reality into non-classical or pre-classical reality. The inertial momentum of a classical object has both magnitude and direction, but when it disintegrates by impact, both magnitude as well as direction are lost.  The concept of mass is an integral function, such that this integral function, has to be replaced by another integral function when dealing with objects broken down to the molecular level.

This leads us to an important question – like what is impact, and the suggestion that the momenta of sub-classical particles is free of “impact” properties. Impact in the molecules of a perfect gas enclosed in a classical chamber, expresses itself as pressure. This pressure is not the sum total of the individual impacts of the molecules – but rather an integral function.

The second important theory of sub-classical objects is that the random motion is random because it is non-intentional (or non-directional in time), such that the motion does not have a past, present and future. This means there is no directive “force” attached to this type of motion. In other words it is an unforced motion.

I have mentioned earlier that the fourth temporal property of force enables a particle to acquire a “skin”, such that it can be “touched”. This touchability is the final test for the classical or fully evolved object, and impact perhaps is what results as a consequence of a touchable object.

The relationship between the touchability of a classical object and its gravitational property is remarkable. Gravity is the temporal property of force – giving the classical object a certain directedness in the time dimension. It has to follow Newton’s laws – i.e. to continue in a state of motion or remain in a state of rest. This retention of motion or rest, in Newtonian mechanics, is the property of inertia. As we will see it is very difficult at first to distinguish between gravity and inertia. Molecules in a perfect gas seem to lose both these properties entirely – as if it didn’t really matter what they were doing as long as they are doing something. The lack of temporal directedness is what causes the appearance of “random” motion, the appearance of aimlessness.

Particles in a perfect gas however, retain the first three properties of size, position and distance. Of these the property of distance enables:

a) that no two particles can occupy the same position and 

b) that each particle is capable of displacement in space.

Now we have already said that there is no such thing as position or distance “in space”, space being a continuum dimension. Therefore we are to rewrite the above as “position in time and distance in time”. Position in time means that it exists – in the world, and that it is presented to observation. Distance in time means that it is presented in such a way that it can transpose itself continuously in space, without quantum leaps, and without losing its identity. However, continuous displacement in space does not also imply continuous displacement in time. The trajectory of the particle is a continuity of the present tense – it has no past and future. The entire trajectory is presented all at once – as one unit, such that even if the particle appears to move in space, it does not move in time. That is why such type of motion is to be classified as “distance” and not as motion.

Random, timeless – or rather non-directedness in time – type of motion is very fascinating to observe. Jungian dream psychology represents this type of “timeless” motion as the mystical “perpetuum mobile” – the perpetual motion machine. In the analysis of a dream – there is an association of the pendulum clock as a perpetual motion machine:

“The statement made by the dream will obviously offend the dreamer’s scientific judgement, but this is just what gives the mandala its peculiar significance. Highly significant things are often rejected because they seem to contradict reason and thus set too arduous a test. The movement without friction shows that the clock is cosmic, even transcendental; at any rate it raises the question of a quality which leaves us in some doubt whether the psychic phenomenon expressing itself in the mandala is under the laws of space and time. And this points to something so entirely different from the empirical ego that the gap between them is difficult to bridge; i.e., the other center of personality lies on a different plane from the ego since, unlike this, it has the quality of “eternity” or relative timelessness.” - CG Jung, “Dreams” p179

I have mentioned earlier that Einstein’s fourth axis is a linear continuity in time. However, we can now say with some confidence that this axis represents non-directional motion in time i.e. the entire motion is present, with no past and future. CG Jung refers to the “cosmic” clock, symbolizing the perpetual motion machine of the universe. To return to what Roger Penrose said about physical equations and their validity in spite of the reversal of time, we can comment that physics can only deal with natural things and thus with stable, passive processes; and “prediction” in physics is not a prediction of the future of a process, but rather an extrapolation of the already manifest present into a “later present”.

Force creates motion in time

This brings us back to what we asserted earlier, that there are no forces in the universe except living forces and those residual stored up forces left over from the original acausal force that created the event of the Big Bang. Some call the life force as a type of “negative” entropy, but this is based on the assumption that, “left to itself, the universe and all things in it will deteriorate into chaos”. First and foremost, we have to understand that there is no chaos except in relation to a living thing – insofar as the living thing creates an order relative to itself. It is the living thing that sets a standard – and then proceeds to live up to that standard – but in the mute indifference of the material universe, there is no such ideal state. Everything is always ideal – hence the perpetual motion machine.

Secondly, no one is sure that the universe is a closed system, and whether new forces are not being introduced as of this very minute. As we said, no new forces can be introduced except by a living agent – hence the existence of God (as a living agent) is a necessity if such new forces are to be introduced. This conclusion is probably as disappointing for me as it would be for any scientist, but it seems logical enough, and in the end it may not be so bad to have a God after all! If we choose to deny God, then we also choose to accept that the universe is closed system, from a “once and for all” type initial creation. The Big Bang replaces God, as if this were a very scientifically “appealing” explanation. To me science is happy doing the same things what the saints do but by replacing the word “God” with some other “explanatory” principle.

My aim ultimately is not whether God exists but whether science is willing and able to accept that there must be an acausal principle active in the universe – and that this acausal principle is directly associated with living things.

Irreversibility

We can now create a law that would go something like this:

“Any process that is believed to be completely reversible in time is not referring to the normal conception of time at all”

Motion in time is dependent on the act of observation, and therefore impresses upon the observer the sense of a past, present and future. Any act of consciousness creates and introduces a force into the universe, to which the manifest universe reacts in certain fixed ways. The motion in time of the observer, cause the universe to shift into his past.

Now, it is a property of the past that it is always certain, fixed and immutable, and directly balances the opposite property of the future, such that the future is always uncertain, unfixed and mutable.

The motion of the observer will therefore collapse any probability function prevalent in his present – any uncertainty that he is aware of, simple because he impresses that temporal force, causing him to move ahead in time, and the universe to react by transferring the probability or uncertainty into the past and creating its converse function. However one must realize that moving ahead in time is not an automatic thing – it requires a conscious effort, no matter how tiny or commonplace. If I observe anything consciously, I move in time because I realize that there is a past and a future in the progression of my observation.

Temporal forces exerted by consciousness are always serial and synchronous. If I observed my computer yesterday – it was observation number 13.68. Today, if I observe that same computer, it is observation number 24.96. Another person observing it today synchronously may not generate the same number – so that his observation creates the number 24.95 or 24.97 depending on whether he observed it before me or after me. If I do it again, I see it as 25.01. Meanwhile all the numbers preceding the latest observation have expired – and this includes all the numbers in the universe of observers. If between 25.01 and my next observation, about 87, 000 observers have been observing reality, then my next observation will be 25.05, but with 87000 observations already accounted for in between. Although the fine continuity between 25.01 and 25.05 appears smooth, it can never be a full continuity. This is because there are an infinite number of units even between 0.01 and 0.02.

Strange as it may seem, motion in time is not a continuity, but exists as a chain of observations (or intentional acts). Observation can jump from one number to another – but its new number will always be the highest prevalent number, such that no observer in the universe can then create a number lesser than the latest one. Secondly numbers in time are not qualitative – such that 34.98 is the same as 257.76 or the same as 1348.97, as far as the registration of temporal progression is concerned.

In Einstein’s four dimensional space-time there is no absolute “now” for an observer – even the “now” is relative. This is because the “now” in Einstein’s system is not observer dependent – the observer could equally well be replaced by a video camera – or any other suitable sensor, such that the observer becomes an integral part of the space-time continuum, losing the capacity to distinguish between past, present and future. Without this discrimination, everything is present all at once – and nothing can ever interfere with this certainty, such that (present) past is the same as the (present) future, having the same fixed and immutable qualities.

This error in the perception of real time arises because the time axis in Einstein’s theory is a stationary spatially represented axis, such that any point on this axis can be a “now”, and its all up to the choice of the observer where he points his observing finger. If any point can be a now – it also follows that every point can be a “now”, and the selection of a “now” for any observer, is dependent on his own whim and fancy. “Now” is both a discrete measurement as well as a conscious act. As far as a discrete measurement is concerned, this arbitrary “now” is not a problem. But the moment a conscious observer is involved, each measurement is displaced in time, such that there come into being measurements “already made”, measurements “being made” and measurements “due to be made”. Seriality of observation is superimposed by the observer on each measurement but in a continuum type temporal axis, there is no such thing as seriality, its all a part of the same continuum, the same greater whole. In a continuum axis, “now” is something defined as the mid point between negative infinity and positive infinity. To me, this is as good as not having a definition at all. Definition or determinism in respect of “now”, comes into being only if there is:

a) A finite past to the universe and 

b) A non-existent future, such that,

c) The present is the new number after the last time number of the past, and the first for the beginning of the future.

The synchronicity of the observer’s “now” with the “now” of the rest of the universe, is not dependent on the speed of light. Einstein was probably an expert at the mechanics of illusion – but that is also exactly what his theory clarifies – i.e. how the universe “appears” to an observer, given the limitation of the speed of light, and given the fact that the “observer” can equally well be replaced by a video camera or other physical sensing device.

In my opinion, a sensing device is not necessarily and automatically the equivalent of an “observer”.

The second problem, apart from the “eternal present” attitude towards physical time, is that of entropy. There is absolutely no relation between the direction of entropy and the direction of time. This means that it does not follow that if entropy increases, time is moving on, and, because, entropy is irreversible, time is irreversible. Entropy is a problem of energy, not time, and will need to be approached from a different angle altogether. Entropy, as a measure of disorder, is closely related to the subjective concept of disorder itself – and it then becomes a relative thing. Mind, like space is another relative dimension – such that just as time, as external to space, deals with the problem of relativity in space, so energy, as external to mind, deals with the relativity of Mind.

First and foremost, there is no such thing in the universe as “form” of energy. Energy, like time, is a scalar, quantitative dimension, free of forms, shapes, functions or whatever. It has no quality, only quantity. Cohesive energy, electromagnetic energy, kinetic energy, potential energy, heat, vibrations, etc. ad infinitum do not describe energy but the mind functions pertaining to that energy. These are all energized Mind forms – but to use the spatial word “form” for describing something mental is misleading. “Function” is a more closely descriptive word , but as we shall see, we can just as well call this function as “mass” – and then classify the forms of mass to explain the energies that they characterize.

The kinetic theory of gases treats the pressure of a gas as the probability based statistical sum of all the “impacts” of the individual molecules, such that:

p = mn ( vx12 + vx22 + vx32….vxn2) / N
where, p is the pressure, m is the mass of each particle, n is the number of particles per unit volume, and N the total number of particles with vx1 …etc. being the individual velocities of the particles.

However we have made a very unusual statement that the mass m in the above equation may not be either gravitational mass, nor inertial mass.

In Newton’s mechanics, mass is a constant of proportionality between force and acceleration. However, in the random motion of molecules, that we strangely regarded as an “unforced” motion, can inertial mass exist? But why then do we have to treat random motion as “unforced” in the first place? Of course it was forced, initially, by the impact of the glass falling off the table. If we follow the shattering effect  in very minute detail, we will find that although all the finer and still finer fragmentation seem to follow Newton’s mechanics, at a certain stage we will find that the initial force has fragmented to such a level that it has lost its directedness. The predictable uni-directional property of classical force seems to split into a number of “multidirectional probabilities”. The motion is no longer sedate – it has been overcome by some kind of “panic”. At this point it doesn’t seem to matter where the particles go as long as they continue to scatter.

Secondly, when these particles in random motion heat up, do they accelerate linearly like classical objects? Or do their velocities increase by quantum leaps? For a particle to accelerate, it must be forced. Where does this force come from? Certainly not through an impulse – because nothing really pushes them in the literal sense, they are not “touched” by anything, being by definition “untouchable” – so that the force here seems to act in a remote sort of way.

All in all, the point of all this discussion is that we have to arrive at a stage where the “impact” property of the classical particle is lost completely. In that case, if these particles do not actually touch the walls of the enclosure, then how is pressure explained? If we say that impact is a form of potential, and that at the molecular level, this potential is somehow completely lost – we would not be too far from the truth. The sum total of zero impacts is always zero. Yet the statistical sum seems to agree with experiment – giving us a fairly accurate estimate of pressure along these lines.

Experimental results are based on the measurements of certain quantities, without regard to the nature of these quantities measured, as long as they agree in numerical terms. First and foremost, the mass of the non-impacting particle is also the same m as used for quantifying gravitational and inertial mass. Numerically, if we call this m the “heat mass”, as mk, then we have assumed that,

mk = mi = mg
where, mi is the inertial mass, mg is the gravitational mass. Both inertial mass and gravitational mass are some kind of potential for the “storage” of energy, but “heat mass” as we have proposed above is not a potential type mass at all – it is purely kinetic.

Kinetic mass or heat mass is not susceptible to gravity, nor does it have inertial properties. In a way, since a perfect gas does displace a weighing scale and also does increase the inertia of the container in which it is enclosed, we are faced with the question: “what is mass, after all?”

The answer to that question is that mass is the form of energy. Please be very clear about the word “the” such that one does not misread it as “of”. Energy has no forms – mass gives it this form, such that the form of energy is mass.

Therefore, conceptually we have to distinguish between mass and gravity. By dimensional analysis, gravity is a temporal force (all forces are a part of the time dimension), inertia is a temporal reaction to any force, but somehow, the kinetic mass above, producing the phenomenon of “unforced motion” seems to indicate that the Force property of Time is somehow lost here for all eternity. It is as if time’s arrow has not only been blunted but beaten soft and rolled into a ball of eternal presence – as would be the case in a perfect gas with perfectly random motion. The picture of wide eyed hypnotized zombies comes to mind – when conceiving this kind of random motion – and it may well be the only explanation for (or imagination of) such a strange state of being.

Roger Penrose says in his book, “The Emperor’s New Mind”, that the sun is the source of low entropy on which living things feed. Plants use the sun’s light, and by the mechanism of photosynthesis produce low entropy organizations of matter. This low entropy organization is subsequently eaten by animals producing similar organizations in themselves. Animal meat is itself a low entropy organization and that’s why we eat it in the first place. We busily absorb low entropy, build on it, for certain undefined purposes, and reject low entropy matter in the form of heat, excrement and other ugly stuff. It is not without reason that the ancients referred to the tree as the source of life – it seems to me to be the most direct source of low entropy.

The sun, as a low entropy organization – which transmits its low entropy to the earth by way of light – itself owes its low entropy state to the force of gravitation. But what may we now ask, is the source of gravitation? I find it extremely one sided and unscientific to think that matter is the only “stuff” in the universe and mysterious non-material forces do not count as “stuff”. Materialism (the belief that matter is the only reality) in physics has damaged its concepts very badly indeed, and this is very true of the thinking prevalent in the west. If we could understand that time is also a part of the stuff of the universe, that energy, space and mind are all material things – then we will be able to approach physics with a more openness, and finally realize that the observer in physics observes things that are manifest, that he is external to all that is manifest, that he is a living thing. Life, it will become clear, is the fifth dimension.
