








(e) Entropic force
The term “entropic force” can readily be understandable since a typical example exists in the
equation of state of ideal gas : P = RT(1/V). In this equation P is the pressure (= force) and the
result of the partial differentiation by x of the entropy Smix or Spar in egs.(1) and (2) at constant T.
Referring to the eqs.(1) and (2) the entropic force which acts to expand or contract the volume of
things corresponds to the slope (= dSmi/d(1/%) ) of the blue curve (for 1<(1/x)<2) or in the red
curve to the slope (= dS,./dx) in the range of (for 0.5<x<1).

Entropic force P may thus acts both to let initial state to expand or contract according as the mixing
or partitioning of initial state.

One of the typical example is the osmosis of solutions. As Van’t Hoff(10) found out that the
equation of state of the ideal gas is also applicable to the liquid or solid solutions which are over 103
times denser than the gas state, the the osmotic pressure P can be very high and can act both as
expanding and contracting force.

There are much denser state existing in the universe like neutron stars or black holes, so that these
state may arise the entropic force both as the contracting or expanding force of materials depending
upon if it is appropriate to think about the mixing with vacuum state or partitioning with densum

state.

(f) Temperature as the density of thermal energy

So far the entropy of mixing and partitioning are discussed mainly by using the density of material

contained in vacuum space. As mentioned in (a-4) section above, the notion of entropy in

thermodynamics was first introduced from the utility of the density of heat energy which is

temperature T.

The automatic cooling of hot water may be an example of entropy increase so that if we claim the
entropy decrease, does it happen in some condition temperature of materials gets hotter
automatically?

In this case, the notion of vacuum corresponds to the absolute zero temperature and densum
corresponds to the infinitely hot state. By such understanding of the two terminal sate of density of
thermal energy, the discussion of negative entropy state discussed in this article can fully be applied
to the case of discussion over temperature.

In the case of entropy of temperature, however, some discussion must be made since the 3 law of
thermodynamics claims that the entropy at absolute zero degrees is zero. The re-examination of the

3rd law of thermodynamics becomes an issue here but it is not further discussed here.
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(VI) Conclusion
The second law of thermodynamics states that in natural change of states entropy always increase.
In this article it is pointed out that the 2 law is valid only for a limited case where the standard
state of materials is mixed with vacuum.

When the notion of densum (the state of materials contained in zero space) is taken into
consideration, by the partitioning of standard state material with densum the decrease of entropy
occurs equally naturally as the case of entropy increase.

The generalization of the notion of densum leads to the concept of probability of more than one.
Probability 2 may sound odd for us but the entropy of probability 2 is -1 and the entropy of
probability 0.5 is 1. Consequently, the addition of entropies of these two states results the entropy
0 state which corresponds to probability 1 state.
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