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Abstract

Have been contemplating how thermodynamics applies to Life and came up with the following idea 
based on a state machine concept coupled with thermodynamics.

Equations Relating to Concept

We are aware of the thermodynamic equations determining the relationship between enthalpy and 
entropy. I would specify the Gibbs Free Energy equation such:

G=H−TS eq . 1

ΔG=Δ H−T ΔS eq .2

Deriving a specific instance of it that more closely relates enthalpy and entropy appropriate for this 
discussion, is the following:

Deriving...

If we take the specific case of ΔG=0 as in the rate of free energy being liberated being constant 
(constant NOT necessarily zero or we would need the relation G=0 to make zero energy flow), we can 
write the Gibbs relation thus:

0=Δ H−T Δ S eq .3

−Δ H=−T Δ S eq .4

Δ H=T Δ S eq .5

A further manipulation of equation 5 leads to this, quite common in some physics circles:

H=∫T δ s eq . 6

It is usually interpreted that the T variable relates to a constant temperature situation which gives the 
necessary linkage between the current value of enthalpy ( H ) for a change in entropy ( δ s ) . Leading
to the conclusion that (given a specific situation) there is indeed a linear correlation between enthalpy 
and a change in entropy.

Enter the following identity:



δQ=δ H eq .7
(internal energy vs . enthalpy )

Deriving...

δQ = T δ s eq .8

Q = ∫T δ s eq .9

H = ∫T δ s eq .10

Which leads us to the equation we need to set the stage for a theory pertaining to the reason and 
mechanism for death in higher organisms (ie. multicellular animals and humans). The synchronization 
of it across myriad cellular lives that allows the point of passing on to be civilized, even dignified.

State Machine...

Through mundane reasoning, we can determine the direction of the deltas of the quantities involved 
that leads to a revelation at point of death, the shock of which coordinates a systemic shutdown.

Life and Existance

At birth, there is a point where we don't exist, our consciousness, but our component parts, our 
elements, do. At this point, enthalpy is indeterminate and entropy is also indeterminate because the 
organism doesn't exist.

At the point of birth (where we come into existence) there is, thermodynamically speaking, an ordering 
of the elements around the new life that requires energy, an injection of enthalpy from the surrounding 
environment, in order to decrease entropy (conversely increase order). An example of overcoming the 
2nd Law of Thermodynamics, the proverbial arrow of time.

In other words: 

Before Birth Birth

Enthalpy Undef. Increasing

Entropy Undef. Decreasing

During life we notice the following states:

Adulthood Old Age

Enthalpy Constant Constant

Entropy Constant Increasing



It should follow that during an organism's lifetime that it consumes food (chemical energy from outside
of itself) in order to keep its order maintained (keeping its local entropy constant). However as it grows
older, decrepitude enters the picture and there is a decay that occurs at the end of life.

However death as a concept is more complicated. Perhaps dealing with the complex psychology of loss
we have three terms that describe the process of death, when intellectually you might think that just one
would do:

Dying Death Dead

Enthalpy Decreasing Inst. Decreasing Increasing

Entropy Increasing Constant Increasing

However the logic of death is interesting, speaking conceptually. It is possible to recover from a state 
that appears to be leading to death (sickness, decrepitude and otherwise); in other words the body reacts
differently when it is dying than when it is at the point of death. There is a decreasing need for energy 
from the environment when dying and the organism feels ill.

At the point of death, you'll notice (based on a qualitative functional analysis of equation 10, assuming 
T is constant which the human body is at 98.6o  F) that it leads to an INSTANTANEOUS loss of 
enthalpy, of 'heat', at exactly the point of death that provides the synchronization necessary for cellular 
and organ shutdown that is mundanely observed.

Notice we have the word dead in our language; even at death there is a small, but real, probability that 
they can be revived. However no assistance is forthcoming when the person is truly dead. The arrows 
change again to both upward pointing (ie. it dissolves liberating the trapped energy within it over time)


