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UNRAVELING THE MYSTERY:
WHAT IS LIFE ACCORDING TO
ERWIN SCHRÖDINGER?

In 1944, a small book with a profound
question emerged from the pen of one of
the  20th  century's  greatest  physicists.
Erwin  Schrödinger,  a  Nobel  laureate
renowned for his revolutionary work in
quantum  mechanics,  turned  his
formidable intellect toward a puzzle that
had  captivated  thinkers  for  millennia:

the fundamental nature of living things.
The  result  was  a  series  of  lectures
publ ished  under  the  simple,  yet
hauntingly  ambitious  title,  What  Is
Life?.  The  book  did  not  provide  a
definitive,  closed  answer,  but  it  did
something  perhaps  more  important:  it
asked the question with such clarity and
scientific  rigor  that  it  helped  to  birth  an
entirely  new  field  of  science—molecular
biology.  To  understand  the  enduring
legacy of Schrödinger's work, we must
journey back to a time before the double
helix,  before  the  genetic  code  was
cracked,  and  explore  how  a  physicist
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saw the most profound secrets of biology
hiding in plain sight.

THE GENESIS OF A
GROUNDBREAKING IDEA

Erwin  Schrödinger  was  at  a  unique
crossroads in his career. Having escaped
the turmoil of Nazi-occupied Austria, he
found refuge in Dublin,  Ireland,  at  the
Institute  for  Advanced  Studies.  It  was
here,  in  the  relative  peace  of  neutral
Ireland,  that  he  delivered  the  public
lectures  that  would  become  What  Is
Life?  His  target  audience  was  not  a
small circle of specialists, but a broad,
intellectually curious public. He wanted
to show that the boundary between the
living and the non-living was not a wall,
but  a  permeable  membrane,  and  that
the  same  laws  governing  atoms  and

molecules could, and must, govern the
phenomena of life.
Schrödinger  began  with  a  stark
observation: living organisms appear to
defy one of the most fundamental laws
o f  phys i c s ,  t he  Second  Law  o f
Thermodynamics.  This  law  states  that
entropy,  a  measure  of  disorder  and
randomness,  always  increases  in  an
isolated  system.  A  cup  of  hot  coffee
cools  down;  a  sandcastle  crumbles;
order,  without  constant  effort,  tends
toward  chaos.  Yet,  a  living  organism,
from a single cell to a complex human,
maintains  a  staggering  degree  of
internal  order.  It  grows,  it  develops
intricate  structures,  and  it  reproduces
with  astonishing  fidelity.  How  does  life
manage  this  elegant  rebellion  against
the cosmic tendency toward decay?
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The Solution:
"Negative
Entropy" and
Order from Order
S c h r ö d i n g e r ' s  a n s w e r  w a s
character ist ica l ly  br i l l iant  and
deceptively simple. He proposed that a
living  organism  does  not  violate  the
Second  Law;  it  *feeds*  on  order.  It
continuously  draws  "negative  entropy"
(a term he popularized, though he later
acknowledged  it  could  be  called  "free
energy") from its environment. A plant
captures  the  highly  ordered energy  of

sunlight.  An  animal  eats  a  complex,
orderly  structure—a  plant  or  another
animal—and  breaks  it  down,  but  uses
that order to build and maintain its own
highly organized system. In essence, life
is  a  localized  island  of  order  that  is
maintained by exporting disorder  back
into the environment.
This  concept  was  a  masterstroke  of
interdisciplinary thinking.  It  framed life
not as a mysterious vital force, but as a
physical  process—a way  for  matter  to
behave  in  a  highly  organized  manner
over time. This idea alone was enough to
inspire  a  generation  of  scientists,  but
Schrödinger was just getting started.

THE "APERIODIC CRYSTAL": A
PHYSICIST'S VISION OF THE GENE

The  most  prescient  and  influential
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chapter of What Is Life? concerns the
nature  of  heredity.  At  the  time,  the
physical  structure  of  the  gene  was
completely unknown. It was known that
genes  existed,  that  they  somehow
encoded the blueprint  of  an organism,
and that  they were passed down with
remarkable  stability  generation  after
generation. But how could such a small
object  hold  such  a  vast  amount  of
information  and  remain  stable  over
millennia?
Schrödinger  dismissed  the  prevailing
idea that genes were a simple protein
molecule. Instead, he proposed that the
gene  was  an  "aperiodic  crystal."  A
standard crystal, like a diamond or a salt
crystal, is a periodic structure: the same
pattern repeats endlessly. An aperiodic
crystal, in contrast, has a complex, non-

repeating structure. Think of a tapestry
where  a  pattern  of  colored  threads
creates a picture, compared to a simple
repeating  wallpaper  design.  The
aperiodic structure, Schrödinger argued,
could serve as a "code-script."
He  wrote:  "It  is  these  chromosomes...
that contain in some kind of code-script
the  entire  pattern  of  the  individual's
fu tu re  deve lopment  and  o f  i t s
functioning  in  the  mature  state."  This
was a breathtaking leap of imagination.
More than a decade before Watson and
Crick  proposed  the  double  hel ix
structure  of  DNA,  Schrödinger  had
predicted its essential nature: a stable,
information-rich  molecule,  capable  of
encoding  a  vast  library  of  biological
instructions  through  a  non-repeating
arrangement of its constituent parts. He
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called this the "hereditary code-script," a
term  that  directly  foreshadows  our
modern  concept  of  the  "genetic  code."

The Quantum
Mechanical
Explanation for
Stability
Schrödinger didn't stop at the structural
prediction. He also provided a physical
explanation  for  the  gene's  remarkable
stability  using  quantum  mechanics.
Small molecules are subject to constant
thermal jostling and are easily disrupted.
So,  how  could  a  large  molecule

containing  the  delicate  code-script
survive  for  decades  without  significant
damage?  Schrödinger  argued  that  the
bonds within such a molecule were not
classical,  but  quantum  mechanical  in
nature. The atoms are held together in
specific,  stable  energy  states  (quantum
states).  A thermal  fluctuation could only
disrupt  the  molecule  if  it  provided
enough energy to jump the molecule to
a  higher,  unstable  energy  level.  This
quantum stability, he proposed, is what
makes  the  aperiodic  crystal  such  a
reliable carrier of information over vast
timescales.
This line of reasoning was a profound act
of  scientific  bridge-building.  It  took  the
strange, probabilistic world of quantum
mechanics  and  appl ied  i t  to  the
concrete,  deterministic  problem  of
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biological inheritance. It suggested that
life's deepest secrets were written in the
language of atoms and electrons.

THE ENDURING INFLUENCE:
FROM SCHRÖDINGER TO THE
DOUBLE HELIX

The impact of What Is Life? cannot be
overstated. It is not an exaggeration to
say  that  the  book  was  a  foundational
text  for  the  field  of  molecular  biology.
Several  of  the  key  players  in  the
discovery of the structure of DNA, most
notably James Watson and Francis Crick,
have explicitly stated that Schrödinger's
book was a major inspiration.

James Watson has said that the
book was the reason he became
interested in finding the gene.

Francis Crick wrote that
Schrödinger's book "was a great
inspiration" and that it "showed
that a physicist could contribute to
biology."
Maurice Wilkins, another key
figure in the DNA story, was also
deeply influenced by the book.

The book provided a powerful, unifying
vision. It suggested that the fundamental
problem  of  biology  was  a  problem  of
information  and  order,  and  that  this
problem could be solved using the tools
of  physics  and  chemistry.  It  gave
scientists  a  clear  target:  find  the
aperiodic  crystal,  decipher  its  code-
script,  and the secret  of  life  would be
revealed.  When  Watson  and  Crick
uncovered the double helix in 1953, they
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did  not  just  find  a  beautiful  structure;
they  found  Schrödinger's  aperiodic
crystal, elegant and perfect in its design.

CRITICISMS AND LIMITATIONS OF
THE SCHRÖDINGER MODEL

While  its  influence  is  undeniable,  it  is
also  important  to  acknowledge  that
What  Is  Life?  is  not  without  its  flaws
and  l imi tat ions,  many  of  which
Schrödinger  himself  might  have
acknowledged. As a physicist, he made
two key assumptions that have not held
up as well.

The Problem of

"Negative
Entropy"
The concept of "negative entropy" is a
useful  metaphor,  but  it  is  technically
misleading.  Modern  thermodynamics
makes  it  clear  that  what  organisms
consume  is  "free  energy"  (Gibbs  free
energy),  which  is  stored  in  chemical
bonds and concentration gradients, not
"negative entropy" in any direct sense.
While the spirit of his argument—that life
requires  a  continuous  input  of  high-
quality  energy—is  entirely  correct,  the
specific  terminology  is  now  considered
outdated. Life does not "feed on order"
in  a  l i t e ra l ,  en t rop i c  sense  as
Schrödinger  originally  framed  it.
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The
Overestimation
of the Aperiodic
Crystal
Schrödinger's  prediction  that  the  gene
was an "aperiodic crystal" was a brilliant
guess,  but it  was incomplete.  We now
know that DNA is  not a crystal  in the
traditional sense, but a polymer—a long,
flexible  chain  of  nucleotides.  The
structure is regular (a sugar-phosphate
backbone) with an irregular sequence of
bases  (the  aperiodic  part).  More
fundamentally,  Schrödinger  did  not

predict  the  mechanism  of  replication
(the double helix's base-pairing) or the
role of RNA and proteins in reading the
code-script.  He  provided  the  what  (an
information-rich,  stable  molecule)  but
not the how (the intricate machinery of
transcription and translation).

THE PHILOSOPHICAL LEGACY:
FREE WILL AND THE SELF

Beyond its  direct  impact  on  molecular
biology,  What  Is  Life?  also  ventured
into deep philosophical territory. In the
final  chapter,  Schrödinger  grappled  with
the mind-body problem and the nature
of  consciousness.  He  put  forward  a
provocative idea rooted in the monistic
philosophy of the Upanishads, which he
had  studied.  He  argued  that  the
multiplicity of selves we experience is an
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illusion. In a famous passage, he writes
that our individual consciousnesses are
all manifestations of a single, universal
consciousness.
He suggested that the "I" in "I think" is
not your individual ego, but the "Atman"
of the Vedantic tradition—the universal
Self. This led him to the conclusion that
consciousness is a fundamental feature
of  the  universe,  not  just  an  emergent
property  of  complex brains.  While  this
part  of  the  book  is  far  less  scientifically
influential  than  the  earlier  chapters,  it
demonstrates Schrödinger's deep desire
to  find  a  unified,  holistic  view  of  reality
that encompassed not only physics and
biology, but also the human experience
of being alive.

CONCLUSION: A LASTING
INVITATION TO WONDER

So, in the end, what is the answer to the
question,  What  Is  Life?  according  to
Erwin Schrödinger? The book does not
offer  a  simple,  single  sentence.  Instead,
it  offers  a  profound  and  fertile
framework. Life, Schrödinger taught us,
is a pattern of matter and energy that
maintains  its  order  by  exporting
disorder. It is a system controlled by a
"code-script"  written  in  a  stable,
aperiodic molecule. It is a phenomenon
that obeys the deepest laws of quantum
physics while creating the most complex
structures in the known universe. And it
is a mystery of consciousness that may
link our individual minds to the fabric of
reality itself.
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More  than  seventy  years  after  its
publication,  What  Is  Life?  remains  a
stunning example of the power of clear,
bold, interdisciplinary thinking. It did not
provide the final answer, but it asked the
question so powerfully  that it  changed
the  course  of  science.  It  remains  a
beautiful  invitation  to  wonder,  a
reminder  that  the  greatest  scientific
breakthroughs often come from crossing
the  boundaries  between  fields,  and  that

the  most  profound  questions  are  the
ones that propel us forward. The book is
a testament to the idea that sometimes,
the best way to understand life is to look
at  i t  not  jus t  w i th  a  b io log is t ' s
microscope, but with a physicist's vision
of the universe. It is a small book with a
gigantic  legacy,  a  masterpiece  that
continues  to  inspire  scientists  and
thinkers who dare to ask, "What is life?"


