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ABSTRACT

There is currently no consensus regarding the definition of life. All attempts trying to define life
either describes characteristics of living things. In this project, I try to define life.

1 Introduction

For generations the definition of life has eluded scientists and philosophers. The NASA defines life as, “Life is a
self-sustaining chemical system capable of Darwinian evolution” and considered the specific features of the one life we
know. This definition contains problamatic terms such as ’self-sustaining’, ’chemical systems’. This does not tell about
life we do not know.

Another such definition life is a characteristic that distinguishes physical entities that have biological processes, such as
signaling and self-sustaining processes, from those that do not, either because such functions have ceased (they have
died), or because they never had such functions and are classified as inanimate. They do not say what it is that it is
sustaining.

Another such definition is that organisms are open systems that maintain homeostasis, are composed of cells, have a
life cycle, undergo metabolism, can grow, adapt to their environment, respond to stimuli, reproduce and evolve. This
definition is not actually a definition its just a set of observations.

Ervin Schrodinger attempted to define or conceptualise life but failed to do so and did not reach any meaningful
conclusion.

All such attempts to define life or living things fails at some level and currently there is no real definition of life. In the
words of Sagan: "Man tends to define in terms of the familiar. But the fundamental truths may not be familiar."

2 Two approaches of defining life.

There are two broad ways to attempt to define life or anything in general, first is sensory way. Sensory way is when
you decide what are all living things and then try to define it using characteristics it has. It is fundamentally flawed.
The other way is abstract way. Abstract definitions define a thing and then explains the characteristics using definition.
Abstract definitions are easy to spot, those definitions which can explain life which we do not know are abstract
definitions. Abstract definitions are actual definitions.

Sensory way will lead to more complication. Abstract way will make definition more simple and sharp. Since definitions
are supposed to be abstract, simple and sharp I choose the abstract way.

3 My Definition

My definition of living thing: a disturbance propagating through a medium which has a system that can fetch energy
and medium from it’s environment to propagate and thus preserve itself(disturbance).
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New definition of life: Phenomenon of a disturbance propagating through a medium which has a system that can fetch
energy and medium from it’s environment to propagate and thus preserve itself(disturbance).

This means Living things are a disturbance. Life is a wave.

4 Proof

4.1 How is living thing a disturbance?

In thermodynamics equilibrium there are no net macroscopic flows of matter or of energy, either within a system or
between systems. In a system that is in its own state of internal thermodynamic equilibrium, no macroscopic change
occurs Thermodynamic equilibrium is state of a physical system in which it is in mechanical, chemical, and thermal
equilibrium and in which there is therefore no tendency for spontaneous change.

Disturbance is defined as something that is not in equilibrium.

Living thing is a disturbance because it fits the definition of a disturbance. Living things are not in thermodynamic
equilibrium because there is a flow of matter, energy between living things and outside.

We here conclude that living thing at particular instance is a disturbance.

4.2 How is life a wave?

All disturbances are not considered as wave. Webster’s dictionary defines a wave as: a disturbance or variation that
transfers energy progressively from point to point in a medium.

To prove that living thing is a disturbance propagating through medium, we should define medium and find whether it
travels from one point in medium to another relative to time.

For life in earth the medium is matter or organic compounds.

So, does living things propagate through matter? The answer is yes. Organisms use the stored energy in food to fuel all
living processes. Food is organic molecules that serve as fuel and building material for all organisms. Living things
builds itself using a system.

So, we can say that matter that constitutes a living being at one point in time is not the same matter that constitutes the
same living being at different point in time.

For example, matter that constituted a baby is not same as the matter that constitutes a 80 year old. So What is common
between a child and the same person 80 years later? Answer to this question is disturbance/information. This is true for
all life forms.

So, the living thing, the disturbance, propagates to new matter and transfer energy from point to point. Here, "point" is
a particle matter or organic compounds. Since disturbance has inherent energy, disturbance simply existing is enough to
prove that energy is transferred. So, life fits the definition of wave.

So, we conclude that life is a wave.

4.3 How is life wave different? What is the system which provides disturbance the energy it needs to preserve
itself?

The second law of thermodynamics states that “as one goes forward in time, the net entropy (degree of disorder) of any
isolated or closed system will always increase (or at least stay the same).” Entropy is simply a measure of disorder and
affects all aspects of our daily lives.

Since, life is a disturbance it will have to confront randomness trying to disorder the disturbance. Most common
disturbances which only thrive on source propagation energy will tend towards equilibrium. This is true for sound waves,
surface waves, and most types of waves. This happens because energy dissipates slowly away from the disturbance.

Things are different for electromagnetic waves. Electromagnetic waves do not dissipate energy in vacuum but it is not
immune to energy dissipation. Anyhow, comparing electromagnetic waves is irrelevant.

However, life is complicated. It is a wave which not only thrives on initial energy but also gather energy from
environment. This is unique to life waves because life waves have complex compounds as medium, where particles in
the medium can interact with each other and with environment in complex ways. In other common waves medium is
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mostly homogeneous and particles that make up the medium do not interact with each other and with environment in
complex ways.

For example if medium is water, water molecules interact with each other by inter molecular forces and with environment
the interact by absorbing or dissipating heat. Now if we consider porganic molecules as medium then there are thousands
of ways they interact with each other and with the environment.

These type of waves which doesn’t depend on initial energy should be classified as a separate class of waves. "Life
waves"??

Waves involve transfer of energy without transfer of matter, so are lives. Wave involve transfer of information without
transfer of matter, so are lives.

Living things are disturbances propagating through medium. A simple wave and the disturbance would get all of its
energy from the start of propagation, but Life is a complex disturbance which has a system that gets energy from the
environment not just from the propagation.

Those systems that absorb energy from environments differ for each life, like Photosynthesis for cyanobacteria, plants;
Ketosis, Glycolysis for animals and so on. Above are just the core processes of such systems. System is lot more than
that. For example, Ketosis, Glycolysis turns fat, carbohydrates into energy but humans have limbs, brain and other parts
to systematically collect food to eat them, so these limbs and brain and lot more also come under system.

5 Examples, use cases and speculations

Every organism when considered living, changes with time, but when they become dead, there is no observable change
in the properties of the system unless confronted by external disturbance. Dead body is dead and not living because it
does not propagate through any medium.

Atoms that make a 10yr old are different from the atoms that make the same person when they are 20yr old, but the
person is same that’s because the person is a disturbance.

This definition can also define alien life made of entirely different molecules and different systems to gain energy. We
can tweak this definition to define life in earth by assuming medium as protein.

In case life is possible at atomic level, this definition also considers that, only if equilibrium is possible in atomic level.

A living thing which lost its ability to reproduce is also considered living with this definition because that living thing
propagates through matter(eats, excretes etc).

Senescence occur when the disturbance struggles to propagate through the medium. Cellular/ intracelular rejuvenation
is probably low in senescent being.

Viruses do not count as life with this new definition because it doesn’t propagate through matter. Viruses are mere
objects that has a code that hacks other living beings to make more of itself.

This definition does not use any characteristics(such as RNA, DNA, reproduction, growth etc..) of living things to
define living things. Instead this definition can explain the existence of such characteristics.

This definition also gives us hints on origin of life in earth, and early evolution. Initial propagator might have generated
so many disturbances but those disturbances which could form a system might have survived.

These systems are one of the reasons that gives life a self-sustaining appearance. These systems sometime gain more
energy than it needs to preserve itself, in this case(some of this case) it uses energy to create more information/disturbance
within the disturbance. Thus creating variety of disturbances even though they might come from same source. This
makes this definition compatible with Darwinian evolution. When system absorbs less energy than its required then
disturbance slowly will die or in some rare cases converts part of its disturbance into energy to use it to preserve other
parts of disturbance. Matter might not be the only medium that can host life.

This definition might bridge the gap between physics and biology.

6 Side notes

Note that disturbance being preserved does not mean preservation is perfect. There will be some dissipation of energy
and information but lot of the information is preserved.

Note that living things we know in earth are macroscopic or microscopic disturbances.
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7 Conclusion

This definition is precise, clear and accurate than all the previous definitions.
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