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ERWIN SCHRÖDINGER AND THE ENDURING
QUESTION: WHAT IS LIFE?

In 1944, a physicist known for his work in quantum mechanics
published  a  slim  volume  that  would  go  on  to  redefine  the
boundaries of biology. The physicist was Erwin Schrödinger, and
the book was What Is Life?. While his name is forever linked to
the famous thought experiment involving a cat that is both alive
and dead, Schrödinger’s inquiry into the nature of living systems
was far more than a philosophical musing. It was a bold, logical
challenge to the scientific establishment of his time.
Schrödinger asked a question so simple it is almost childlike, yet
so profound it has haunted scientists for centuries. He did not
attempt to answer it with mysticism or romanticism. Instead, he
applied the rigorous tools of theoretical physics to the messy,
complex world of biology. The result was a book that inspired a
generation  of  researchers,  most  famously  James  Watson  and
Francis Crick, to search for the physical mechanism of heredity.
Understanding the concept of Erwin Schrödinger What Is Life
is not merely a historical exercise; it is a journey into the very

heart  of  how we define  existence,  order,  and  information  in  the
universe.

THE MAN BEHIND THE QUESTION

A Physicist in a Biologist’s
World
Erwin Schrödinger was already a titan of 20th-century science
when he  turned  his  attention  to  biology.  His  wave  equation,
formulated in 1926, is a cornerstone of quantum mechanics. To
many of his peers, his decision to write a book about biology
seemed like an eccentric diversion. However, Schrödinger saw a
deep, unresolved problem at the core of the life sciences. He
observed that living organisms operate according to principles
that  seemed  to  contradict  the  well-established  laws  of
thermodynamics.
The Second Law of Thermodynamics dictates that in any isolated
system, entropy—a measure of  disorder—will  always increase.
Yet, a living organism appears to defy this law. A human body, a
tree, or a bacterium is a highly ordered structure, capable of
maintaining that order for decades. How does life create such

https://www.everybodystreet.com/


2

2 Erwin Schrodinger What Is Life 2025-12-28

complex order from the chaos of the physical world? This paradox
was the spark that led to What Is Life? and the central theme of
the physicist’s investigation.

THE CORE ARGUMENT: NEGATIVE ENTROPY

Feeding on Order
Schrödinger’s  most  famous  contribution  to  the  philosophy  of
biology in  this  work  is  his  concept  of  negative entropy  (or
negentropy). He argued that a living organism does not violate
the  Second  Law  of  Thermodynamics;  rather,  it  evades  the
inevitable  decay into  equilibrium by constantly  drawing order
from its environment. An animal eats complex food molecules,
which  are  themselves  highly  ordered  structures.  The  animal
breaks these down, extracts energy and order, and excretes the
disordered  waste.  In  effect,  the  organism  “feeds  on  negative
entropy.”
This  was  a  brilliant  reframing  of  the  problem.  Schrödinger
suggested  that  the  defining  characteristic  of  life  is  not  some
mysterious élan vital, but a measurable physical process. A living
being is a localized island of order in a sea of increasing universal
disorder. It maintains its structure by actively exporting disorder
back into the environment. This principle is now a fundamental
pillar of biophysics and our understanding of metabolism.

Order from disorder: Life is a process of creating and
maintaining complex, localized order.
Metabolic function: Eating, breathing, and metabolizing

are mechanisms for extracting free energy (or negative
entropy).
Thermodynamic loophole: Life does not break the laws
of physics; it exploits them by operating as an open
system.

THE HEREDITARY CODE-SCRIPT: PREDICTING DNA

The Aperiodic Crystal
Perhaps the most prescient part of What Is Life? is Schrödinger’s
discussion of heredity. In 1944, it was known that chromosomes
carried genetic information, but the structure of the gene was a
complete  mystery.  The  leading  candidate  at  the  time  was  a
protein,  as  proteins  were  known  to  be  large  and  complex.
Schrödinger, however, applied his physicist's intuition. He argued
that the genetic material must be an aperiodic crystal.
What does that mean? A typical crystal, like a diamond or a salt
crystal, is periodic. It is made of the same repeating pattern over
and  over  again.  Such  a  structure  has  very  low  information
content, much like a wallpaper pattern. An aperiodic crystal, by
contrast, has a complex, non-repeating structure. It is like a long
sentence written in an unknown language. It has the potential to
hold an enormous amount of information in a tiny physical space.
Schrödinger correctly deduced that the gene must be a molecule
that is both stable enough to persist for generations and variable
enough  to  encode  the  vast  diversity  of  life.  He  called  this
molecule a “code-script” and stated that it contained the entire
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future development of the organism in a miniature, coded form.
He  did  not  identify  DNA,  but  he  laid  out  the  exact  physical
specifications that the genetic material must satisfy. This insight
was the direct intellectual catalyst for the discovery of the double
helix in 1953.

The Impact on Molecular
Biology
The  influence  of  Erwin  Schrödinger  What  Is  Life  on  the
founders  of  molecular  biology  cannot  be  overstated.  In  his
memoir, The Double Helix,  James Watson wrote that the book
was the reason he switched from ornithology to genetics. Maurice
Wilkins, who shared the Nobel Prize with Watson and Crick, also
credited Schrödinger’s book with inspiring his own research. The
book  did  not  just  provide  a  theory;  it  provided  a  mission
statement. It told a new generation of scientists that the secrets
of  life  could  be  discovered  through  physics  and  chemistry,
without recourse to vitalism.
The idea of a “code-script” was a direct precursor to the concept
of the genetic code. Schrödinger had imagined a molecule that
could act  as  a  program for  building a  living organism.  When
Watson and Crick  discovered the structure  of  DNA—a double
helix  with  an  aperiodic  sequence  of  bases—they  had  found
Schrödinger’s  aperiodic  crystal.  The  book  had  transformed  a
philosophical question into a concrete research program.

PHILOSOPHICAL AND ETHICAL DIMENSIONS

Determinism and Free Will
In the final chapter of What
Is  Life?,  Schrödinger  turns
from physics and biology to
philosophy.  He  grapples
with  the  problem  of
consciousness and free will.
If  our  bodies  are  simply
collections  of  atoms
obeying  the  laws  of
physics, how can we have a
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sense of individual agency?
Schrödinger  suggests  that
the  feeling  of  a  unified,
separate  self  is  a
convenient  fiction.  He
posits that consciousness is
a  singular,  unified
phenomenon  experienced
from  different
perspectives—a concept he
traces back to the Vedantic
philosophy of Hinduism.

This is a deeply challenging
and  beautiful  idea.  He
argues  that  “I”  and  the
universe are not separate.
The  feeling  of  being  an
isolated  observer  is  an
illusion  created  by  the
mind.  This  section  of  the
book is the least “scientific”
in the traditional sense, but
it  is  the  most  profound
reflection on what it means



Erwin Schrodinger What Is Life 5

5

to  be  alive.  It  ties  the
external,  physical question
of  “What  is  life?”  to  the
internal,  subjective
question of  “Who am I?”
A Life of Order and
Consciousness
Schrödinger’s  view  of  life
was  one  of  elegant
paradox. Life is an island of
temporary order that must
fight  a  constant  battle

against the universal tide of
chaos.  Yet,  within  that
physical  struggle,  it
produces  the  astonishing
phenomenon  of
consciousness.  The  book
does not provide a single,
neat  definition  of  life.
Instead, it provides a set of
criteria:  life  is  a  self-
sustaining chemical system
capable  of  Darwinian
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evolution,  it  operates  by
extracting negative entropy
from its  environment,  and
it is based on an aperiodic
crystal  that  serves  as  a
code-script  for  its  own
construction.
This  definition  remains
remarkably  robust.  While
modern biology has filled in
the  details—identifying
DNA, the genetic code, and

the mechanisms of protein
synthesis—Schrödinger’s
framework  was
fundamentally  correct.  He
saw  that  the  key  to
understanding  life  was
understanding  information
and thermodynamics.
LEGACY AND CONTINUING RELEVANCE

A Blueprint for a New
Science
Over  80  years  after  its
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publication,  What  Is  Life?
remains  a  classic  of
scientific  literature.  Its
primary  legacy  is  the
founding  of  molecular
biology and the impetus it
gave to the search for the
DNA  structure.  However,
the book is also a timeless
example of how a brilliant
mind can cross disciplinary
boundaries.  Schrödinger

showed  that  the  tools  of
physics  are  not  just  for
studying stars  and atoms;
they  are  essential  for
understanding  the
biological  world.
Today, the questions raised
by  Schrödinger  are  more
relevant than ever.  As we
grapple  with  synthetic
biology,  artificial
intelligence, and the search
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for life on other planets, we
return  to  his  foundational
ideas.  Can  we  create  life
from non-living chemicals?
Would  a  sufficiently
complex computer program
be  considered  alive?
Schrödinger’s  concepts  of
order,  information,  and
entropy  provide  the
intellectual  vocabulary  for
these modern debates.

The Unanswered Question
Perhaps the most enduring
aspect  of  Erwin
Schrödinger What Is Life
is  the  question  itself.
Despite  our  incredible
advances  in  genomics,
synthetic  biology,  and
neuroscience,  a  complete
definition  of  life  remains
elusive. We can describe its
characteristics—metabolis
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m,  growth,  reproduction,
response  to  stimuli,
evolution—but  we  lack  a
single, satisfying, universal
formula.  Schrödinger’s
book is a reminder that the
greatest  scientific
questions  are  often  the
simplest ones. They do not
yield  their  answers  easily,
but  the  effort  to  find  them
is  what  drives  science

forward.
The physicist did not solve
the mystery of life. He did
something more important:
he showed us how to ask
the  question  properly.  He
framed the problem of life
in  terms  of  physics,
information, and order, and
in doing so, he opened the
door  for  the  greatest
biological discoveries of the
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20th  century.  His  work
remains a testament to the
power  of  interdisciplinary
thinking and the courage to
ask  the  biggest  questions
of all.
CONCLUSION: THE CODE-SCRIPT OF OUR EXISTENCE

Erwin  Schrödinger’s  What
Is Life? is far more than a
historical  footnote.  It  is  a
brilliant,  concise,  and
deeply  thought-provoking

inquiry  into  the  nature  of
our  own  existence.  By
introducing the concepts of
negative  entropy  and  the
aperiodic  crystal,
Schrödinger  provided  a
physical  basis  for
understanding how life can
exist  in  a  universe
governed by the relentless
increase  of  disorder.  He
transformed  the  vague
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philosophy of  vitalism into
a  testable  scientific
hypothesis.
The book’s legacy is written
not  only  in  the  history  of
science but in the very DNA
of every living thing. When
we look at the double helix,
we  are  looking  at
Schrödinger’s  code-script.
When  we  study
metabolism,  we  are

witnessing the extraction of
negative  entropy.  The
question  “What  is  life?”
may  never  have  a  final,
definitive  answer,  but  the
search for that answer, as
Schrödinger  demonstrated,
is  one  of  the  most  noble
and fascinating pursuits of
the  human  intellect.  His
book remains an essential
guide  for  that  ongoing
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journey,  a  reminder  that
the  boundary  between
physics and biology is not a

wall  but  a  bridge  to  a
deeper  understanding  of
the universe and our place
within it.


