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nobel prize in chemistry 2011 was awarded to two prominent scientists, Dan Schechtman and his
groundbreaking work in quasicrystals, a discovery that transformed the understanding of materials
science. This article delves deep into the significance of the 2011 Nobel Prize in Chemistry, the
contributions of the laureates, and the implications of their discoveries in the field of chemistry and
beyond. The legacy of Schechtman's work continues to resonate in various scientific domains,
influencing both theoretical and practical applications. Additionally, we will explore the broader
context of the Nobel Prize in Chemistry, its history, and how the 2011 award fits into this prestigious
lineage.
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Overview of the Nobel Prize in Chemistry

The Nobel Prize in Chemistry is one of the most prestigious awards in the scientific community,
honoring outstanding contributions to the field. Established by the will of Alfred Nobel, the prizes
have been awarded annually since 1901. The selection process involves rigorous evaluations by the
Nobel Committee, which comprises experts who thoroughly assess the nominees' work based on its
originality, significance, and impact on humanity.

Over the years, the Nobel Prize in Chemistry has recognized numerous groundbreaking discoveries,
from the structure of DNA to the development of new materials. Each award not only celebrates
individual achievement but also highlights the evolving landscape of chemical research and the
importance of interdisciplinary collaboration. The 2011 Nobel Prize is an exemplary case,
showcasing how a single discovery can reshape scientific paradigms.

2011 Nobel Laureate: Dan Schechtman

Dan Schechtman, an Israeli scientist, received the Nobel Prize in Chemistry in 2011 for his discovery
of quasicrystals. His journey began in the early 1980s when he was conducting research at the
National Institute of Standards and Technology in the United States. During his experiments,
Schechtman observed an unusual pattern in the diffraction of aluminum and manganese, which



contradicted the accepted understanding of crystal structures.

At the time, the scientific community was largely skeptical of his findings. Traditional
crystallography dictated that crystals must exhibit periodic structures. However, Schechtman's
discovery of aperiodic order in the arrangement of atoms was revolutionary. He faced significant
resistance, but his persistence and dedication to his work ultimately led to the widespread
acceptance of quasicrystals as a legitimate class of materials.

Biographical Background

Dan Schechtman was born on January 24, 1941, in Tel Aviv, Israel. He pursued his education in
engineering and materials science, earning a degree from the Technion – Israel Institute of
Technology. Schechtman's career has spanned several decades, during which he has held various
academic and research positions, contributing significantly to the fields of materials science and
crystallography. His work has been recognized with numerous awards and honors, culminating in
the Nobel Prize in 2011.

Significance of Quasicrystals

Quasicrystals are materials that exhibit a unique atomic arrangement, characterized by a long-range
order without periodicity. This distinct structure challenges the conventional understanding of
crystallography, which has historically categorized materials based on their periodic lattice
arrangements. Schechtman's discovery of quasicrystals opened up a new branch of materials science
that has far-reaching implications.

Quasicrystals possess unusual properties that differentiate them from traditional crystals. Their
unique atomic arrangements lead to remarkable characteristics, including:

Low Thermal Conductivity: Quasicrystals can act as excellent thermal insulators.

High Hardness: They exhibit exceptional wear resistance, making them suitable for various
industrial applications.

Unique Optical Properties: Quasicrystals can exhibit diffraction patterns that are not found
in conventional materials.

Non-toxic Materials: They can be synthesized from non-toxic elements, making them
environmentally friendly.



Applications of Quasicrystals

The unique properties of quasicrystals have led to their application in various fields, including:

Coatings: Quasicrystalline coatings are used in cutting tools to enhance durability and
performance.

Alloys: They are incorporated into metal alloys to improve strength and resistance to wear.

Thermal Insulation: Quasicrystals are being explored for use in thermal insulation materials.

Luxury Goods: Their unique aesthetic appeal makes them suitable for decorative
applications, such as jewelry.

Impact of the Discovery on Science and Industry

The implications of Schechtman's discovery extend beyond the realm of materials science.
Quasicrystals have sparked interest in various scientific disciplines, including physics, chemistry,
and mathematics. Researchers are exploring the fundamental principles underlying quasicrystal
formation, which could lead to new insights into the nature of order and disorder in materials.

In industry, the adoption of quasicrystalline materials is transforming manufacturing processes.
Companies are investing in research and development to harness the unique properties of
quasicrystals for innovative applications. The ability to create materials with enhanced performance
characteristics is driving advancements in technology, particularly in fields such as aerospace,
automotive, and electronics.

Future Research Directions

The discovery of quasicrystals has opened numerous avenues for future research. Some areas of
exploration include:

Understanding Formation Mechanisms: Researchers are investigating how quasicrystals
form and the conditions that favor their growth.

Developing New Quasicrystalline Materials: Scientists are experimenting with different
elemental combinations to create novel quasicrystal structures.

Exploring Biological Applications: The potential use of quasicrystals in biological systems
and medicine is an emerging research area.



Quantum Properties: The study of quasicrystals in relation to quantum mechanics is gaining
attention, with implications for theoretical physics.

Concluding Thoughts

The nobel prize in chemistry 2011 awarded to Dan Schechtman marks a significant milestone in
the understanding of materials and their properties. His discovery of quasicrystals not only
challenged established norms in crystallography but also paved the way for innovative applications
across various industries. As research continues to evolve, the legacy of Schechtman's work will
undoubtedly inspire future generations of scientists and engineers to explore the fascinating realm
of materials science.

Understanding quasicrystals and their implications is crucial for harnessing their potential in
technology and industry. The 2011 Nobel Prize in Chemistry serves as a reminder of the importance
of curiosity, perseverance, and the willingness to challenge conventional wisdom in the pursuit of
knowledge.

Q: What is the significance of the Nobel Prize in Chemistry?
A: The Nobel Prize in Chemistry recognizes outstanding contributions to the field of chemistry,
celebrating innovations and discoveries that have significantly impacted science and society.

Q: Who won the Nobel Prize in Chemistry in 2011?
A: Dan Schechtman won the Nobel Prize in Chemistry in 2011 for his discovery of quasicrystals,
which revolutionized the understanding of material structures.

Q: What are quasicrystals?
A: Quasicrystals are materials that exhibit a unique atomic arrangement characterized by long-range
order without periodicity, challenging traditional crystallography.

Q: How do quasicrystals differ from traditional crystals?
A: Unlike traditional crystals that have a periodic arrangement of atoms, quasicrystals possess an
aperiodic structure, leading to unique physical properties not found in conventional crystals.

Q: What are some applications of quasicrystals?
A: Quasicrystals are used in various applications, including cutting tool coatings, metal alloys,
thermal insulation materials, and decorative items.



Q: What impact did Schechtman's discovery have on science?
A: Schechtman's discovery of quasicrystals has influenced multiple scientific disciplines, prompting
research into new material properties, formation mechanisms, and potential applications in
technology and biology.

Q: Why was there initial skepticism about Schechtman's work?
A: The scientific community was skeptical because Schechtman's findings contradicted the
established understanding of crystallography, which held that crystals must have periodic
structures.

Q: What future research directions are being explored related
to quasicrystals?
A: Future research includes understanding quasicrystal formation, developing new quasicrystalline
materials, exploring biological applications, and studying their quantum properties.

Q: What does the Nobel Prize in Chemistry symbolize for
scientists?
A: The Nobel Prize in Chemistry symbolizes recognition of exceptional scientific achievement and
dedication to advancing knowledge and technology in the field of chemistry.
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