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Erwin Schrodinger: What Is Life?

Erwin Schrodinger, the renowned physicist known for his foundational work in quantum mechanics,
ventured into the realms of biology and philosophy with his 1944 book "What Is Life?". In this work,
Schrodinger sought to bridge the gap between the physical sciences and the living world, posing
profound questions about life, heredity, and the fundamental nature of biological processes. His
ideas have had a lasting impact, influencing the fields of molecular biology, genetics, and biophysics,
and prompting further inquiry into the very essence of life itself.

Background of Erwin Schrodinger

Erwin Schrodinger was born on August 12, 1887, in Vienna, Austria. He studied at the University of
Vienna, where he developed an early interest in physics and mathematics. His career saw him move
through various academic posts in Europe, culminating in the formulation of the Schrodinger
equation, a central equation in quantum mechanics that describes how the quantum state of a
physical system changes over time.

In addition to his groundbreaking contributions to physics, Schrodinger had a profound interest in
philosophy and the nature of reality. This philosophical inclination laid the groundwork for his
exploration of biological questions. It was during his time at the Institute for Advanced Studies in
Dublin, amidst the backdrop of World War II, that he penned "What Is Life?".

The Core Questions of "What Is Life?"

Schrodinger's "What Is Life?" is structured around several key questions that challenge the scientific
community's understanding of life. The book is divided into six chapters, where he explores various
themes, including:

1. The Nature of Living Matter

Schrodinger begins by questioning what distinguishes living matter from inanimate matter. He
argues that living organisms exhibit a unique form of order and complexity, which cannot be fully
explained by the laws of physics alone. He introduces the concept of "negative entropy," suggesting
that living systems maintain their order by extracting energy from their environment, thus defying
the second law of thermodynamics.

2. The Genetic Code and Heredity

One of the most significant contributions of Schrodinger's work is his early speculation on the nature



of the gene. He posits that genes are coded information carriers, akin to a "code script" that governs
the development and functioning of organisms. This idea foreshadows the later discovery of DNA's
structure by Watson and Crick in 1953.

3. The Role of Quantum Mechanics in Biology

Schrodinger explored the potential implications of quantum mechanics for biological processes. He
suggested that quantum phenomena could play a role in the mechanisms of life, proposing that life
processes might not be solely deterministic but could involve probabilistic elements inherent in

quantum theory. This notion has sparked debates and research into areas such as quantum biology.

4. Consciousness and Observation

In discussing consciousness, Schrodinger touches on the observer effect, suggesting that the act of
observation can influence the state of a system. He raises philosophical questions about the nature
of consciousness and its relationship to the physical world, pondering how subjective experiences
relate to objective reality.

Impact on Science and Philosophy

The implications of "What Is Life?" extend far beyond Schrodinger's time. His ideas have catalyzed
significant advancements in several fields, including:

1. Molecular Biology

Schrodinger's insights into genetics laid the groundwork for molecular biology. The discovery of the
structure of DNA and the understanding of genetic coding can be traced back to the conceptual
framework he established. His notion of the gene as a carrier of information has been foundational
in genetics research.

2. Quantum Biology

The intersection of quantum mechanics and biology, which Schrodinger hypothesized, has garnered
increasing interest in recent years. Researchers are exploring how quantum effects might influence
processes such as photosynthesis, enzyme activity, and even consciousness. While the field is still in
its infancy, Schrodinger's early speculations have spurred valuable investigations.

3. Philosophical Inquiry



Schrodinger's exploration of consciousness and the observer effect has resonated with philosophers
and scientists alike. His work prompts deeper reflection on the nature of reality, perception, and the
interplay between mind and matter. Philosophers of science continue to grapple with the
implications of Schrodinger's ideas for our understanding of existence.

Critiques and Limitations

While "What Is Life?" has been influential, it is not without its critiques. Some scientists argue that
Schrodinger's ideas were overly speculative and lacked empirical grounding. Others contend that his
application of quantum mechanics to biological processes was premature, as the field of quantum
biology was not well established during his time.

Moreover, the scientific community has made significant strides in understanding genetics and
molecular biology since Schrodinger's era. The discovery of the genetic code, advances in molecular
techniques, and the development of genomics have provided a more robust framework for
understanding life at the molecular level.

Legacy and Continued Relevance

Despite the critiques, the legacy of Erwin Schrodinger's "What Is Life?" endures in the scientific and
philosophical communities. His ability to synthesize complex ideas and encourage interdisciplinary
dialogue has left a lasting mark. Today, scientists and philosophers continue to engage with his
work, reflecting on the fundamental questions he raised.

As we advance in our understanding of life, Schrodinger's inquiries remain relevant. The quest to
understand the essence of life, the nature of consciousness, and the relationship between the
physical and biological worlds is ongoing. Researchers are increasingly recognizing the
interconnectedness of disciplines, echoing Schrodinger's call for a holistic approach to scientific

inquiry.

Conclusion

Erwin Schrodinger's "What Is Life?" serves as a monumental bridge between physics and biology,
positing questions that challenge our understanding of existence itself. His exploration of the nature
of living matter, genetic coding, and the implications of quantum mechanics not only laid the
groundwork for future scientific discoveries but also ignited philosophical discussions that persist
today. As we continue to unravel the complexities of life, Schrodinger's insights remind us of the
profound interconnectedness of all scientific disciplines and the enduring quest for knowledge that
characterizes the human experience.



Frequently Asked Questions

What is Erwin Schrodinger's contribution to the
understanding of life?

Erwin Schrodinger's book 'What Is Life?' explores the relationship between physics and biology,
proposing that living organisms are governed by the same laws of physics while also exhibiting
unique properties such as order and information.

How does Schrodinger define life in his book?

Schrodinger defines life as a process that resists the decay into equilibrium, suggesting that living
organisms maintain order and structure by extracting energy from their environment.

What concept does Schrodinger introduce regarding genetic
information?

Schrodinger introduces the idea of a 'code script' or genetic blueprint, which provides the
information necessary for the organization and functioning of living systems.

Why is Schrodinger's 'What Is Life?' considered influential in
biology?

The book is influential because it laid the groundwork for molecular biology by connecting concepts
of quantum physics and thermodynamics to biological processes, inspiring future research in
genetics and biophysics.

What paradox does Schrodinger address concerning entropy
and living systems?

Schrodinger addresses the paradox of how living systems can maintain low entropy and high order
while the second law of thermodynamics suggests that systems should naturally progress towards
disorder.

What role does entropy play in Schrodinger's view of life?

In his view, life can be seen as a phenomenon that imports negative entropy from the environment,
allowing organisms to maintain their structure and function despite the natural tendency towards
disorder.

How did Schrodinger's ideas influence later scientific
developments?

His ideas paved the way for the discovery of DNA's structure and the field of molecular biology,
emphasizing the importance of information and order in living organisms.



What is the significance of Schrodinger's thoughts on the
nature of living organisms?

Schrodinger's thoughts highlight the complexity of life by suggesting that while physical laws govern
all matter, living organisms exhibit unique behaviors and information-processing capabilities that
distinguish them from inanimate objects.

Did Schrodinger propose any specific mechanisms for
biological processes?

While Schrodinger did not propose specific mechanisms, he raised critical questions about how
physical laws could interact with biological processes, which inspired further research into the
molecular basis of life.
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