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The Future of Science: 
Three Types of Action
As a result of his efforts to achieve a comprehensive 
overview of physical laws, Max Planck demonstrated 
that all physical processes could be characterized as 
being governed, fundamentally, either by what he called 
dynamical or statistical laws. The former processes, he 
showed, were a consequence of the reversibility of the 
physical process, the latter of its irreversibility. From 
this fundamental consideration of reversibility or irre-
versibility, all other characteristics are derived.

However, Planck recognized that even though such 
a characterization encompasses all physical processes, 
it is limited, and cannot charac-
terize the universe as a whole. 
Living processes, human 
thought and even certain abiotic 
processes, such as those exhib-
ited by the so-called quantum 
effects, do not fall neatly into 
these two categories. Moreover, 
Planck insisted, the universe as 
a whole cannot be so simply 
characterized.

The following illustrates, 
pedagogically, Planck’s distinc-
tion:

1. Reversible Processes
Reversible processes are 

typified by the motion of a 
planet around the Sun, or the 
path of light under reflection or 
refraction. The path of the 
planet is determined by Ke-
pler’s laws; light, by the princi-
ple of least-distance (reflection) 
or least-time (refraction). All 
are specific cases of the princi-
ple of least-action. Simply 
stated, the action is determined 
as a function of the physical 
principles. Planck considered 

such processes as reversible, because either they can be 
physically reversed, or, the action is so determined that 
its evolution over time can be retraced with exactitude 
by deterministic mathematical equations. The physical 
principles acting, determine the potential for change 
within the process, but there is no increase or decrease 
in that potential, absent the introduction of a new prin-
ciple, such as in the relationship of refraction to reflec-
tion.

Leibniz, Planck, and many others, showed that this 
principle of least-action is furthermore a requirement of 
sufficient reason. Or, in other words, that the universe is 
fundamentally lawful, and thus subject to comprehen-
sion by human reason. A subsidiary consequence of this 
is the impossibility of perpetual motion. For if perpet-
ual motion were possible, that is, as Leibniz put it, if the 
effect were greater than the cause, the universe would 
be irrational and not subject to human comprehension.
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Thus, given a precise understanding of 
the physical principles, all the action—past, 
present and future—can be set forth. How-
ever, Planck (and Leibniz and others) recog-
nized that the discovery and comprehension 
of the underlying physical principles are not 
subject to mathematical formulation, but re-
quire the creative powers of the human 
mind. Thus, the understanding of even de-
terministic abiotic processes is based on cre-
ative discovery, and can only be understood, 
even in the abiotic domain, by reference to 
an underlying universal intention, or, as Leibniz said, 
metaphysical principles.

2. Irreversible Processes
Irreversible processes are typified by phenomena 

such as heat transfer or diffusion, which appear only to 
go in one direction. In the example above, the mole-
cules in the higher density chamber tend to migrate, 
over time, to the lower density chamber, until the dis-
tribution of molecules becomes close to equal in both 
chambers. However, there is no causal determination 
for this result. There is only the fact that, since there are 
more molecules in the higher density chamber, it is 
more likely that more of them would migrate to the 
lower density side. On the other hand, it is physically 
possible for the molecules in the lower density cham-
ber to migrate, over time, to the higher density cham-
ber, thus producing an increased disequilibrium, but 
this is not experimentally 
observed. Yet, it cannot be 
said with certainty, that such 
a phenomenon could not 
happen. It can only be said 
that this is highly improba-
ble. Thus, such physical 
phenomena can only be 
characterized by statistical 
equations. This implies that 
such processes are funda-
mentally random. Further-
more, irreversible processes 
are characterized by a gen-
eral decrease in the potential 
for change, or, a so-called 
increase in entropy. On the 
other hand, the improbable 
occurrence of an increase in 

disequilibrium would be merely a decrease in entropy.
Planck extended Leibniz’s notion of sufficient reason 

to irreversible processes by showing that the increase in 
entropy is a consequence of the impossibility of perpet-
ual motion of a second kind. Thus, even though an in-
crease of entropy can only be described as merely more 
probable, it is physically necessary in such conditions.

When this is generalized (falsely) to the universe as 
a whole, it leads to the ontological idea that the universe 
is fundamentally random, and not subject to an underly-
ing lawfulness, or ultimately, human comprehension.

3. Irreversible Anti-Entropic Processes
In his discoveries in the science of physical econ-

omy, Lyndon LaRouche showed that the willful action 
of human creativity on the universe and on mankind 
itself, produces an increased potential for increasing 
man’s power in and over the universe. Such a demon-

Diffusion through a membrane. The molecules in the higher density chamber 
tend to migrate, over time, to the lower density chamber, until the distribution 
of molecules becomes close to equal in both chambers.
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strable effect does not fall into either of the two catego-
ries identified by Planck, but, rather, defines a third 
type: irreversible anti-entropy, or dynatropy.

Unlike simply reversible, dynamical processes, 
human creative activity cre-
ates new principles (of think-
ing and action) that cannot 
be characterized by mathe-
matical equations, and which 
have the effect of increasing 
the potential for man to act 
on nature and himself; thus, 
anti-entropic. Since this cre-
ates a new state of potential 
altogether, it is not merely a 
decrease in entropy, but 
rather an increase in anti-en-
tropy. And, being willful, 
creative activity cannot be 
characterized by statistical 
laws, nor can it be pre-deter-
mined by existing laws. All 
creative discoveries are, by 
their very nature, highly im-
probable—in fact, impossi-
ble—relative to the state of 
prior knowledge. Irrevers-
ible anti-entropy (dyna-

tropy) can only be expressed by 
the principles of classical art, i.e., 
metaphorically.

This increase in potential de-
fines a new type of potential: a po-
tential to increase potential. In 
Leibniz’s terms, a greater effect is 
produced by the self-creation of a 
greater cause. LaRouche showed 
that this characteristic of human 
creativity can be directly studied 
and mastered, which he called the 
study of creativity per se. It is a 
fundamental characteristic of hu-
manity and the universe as a 
whole. Thus, from LaRouche’s 
standpoint, irreversible anti-en-
tropy is a necessary universal 
characteristic.

In this way, LaRouche has de-
fined a new characterization that 

supersedes Planck’s characterization of phenomena. 
The challenge for science is to apply this characteriza-
tion of irreversible anti-entropy to the study of all phe-
nomena.
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