nobel prize chemistry 2011

nobel prize chemistry 2011 was awarded to Dan Schechtman for his discovery of
quasicrystals, a groundbreaking finding that reshaped the understanding of solid matter.
This article delves into the significance of the 2011 Nobel Prize in Chemistry, exploring the
work of Dan Schechtman, the implications of quasicrystals in both scientific and industrial
contexts, and the broader impact of this discovery on the field of chemistry. Additionally,
we will discuss the history of quasicrystals, their unique properties, and future research
directions in this captivating area of study.
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Overview of the Nobel Prize in Chemistry 2011

The Nobel Prize in Chemistry for 2011 marked a pivotal moment in the discipline,
highlighting the transformative discovery of quasicrystals. This prestigious award is granted
annually to individuals who have made exceptional contributions to the field of chemistry.
In 2011, the Nobel Committee recognized Dan Schechtman for his groundbreaking work
that challenged conventional wisdom regarding crystal structures. His discovery opened up
new avenues for research and applications in materials science.

Quasicrystals are a unique form of matter that possess an ordered structure but do not
repeat periodically, which is a fundamental characteristic of traditional crystals.
Schechtman’s discovery was initially met with skepticism, but over time, it gained
acceptance and has since led to a deeper understanding of atomic arrangements in solids.
The recognition of Schechtman's work underscores the importance of innovation and
inquiry in science, as well as the potential for new discoveries to reshape established
paradigms.



Biography of Dan Schechtman

Dan Schechtman was born on January 24, 1941, in Tel Aviv, Israel. He pursued his
education at the Technion-Israel Institute of Technology, where he earned his Bachelor's
degree in 1963, followed by a Master's degree in 1965. He completed his Ph.D. at the same
institution in 1972, focusing on materials science.

Throughout his career, Schechtman has held various academic positions, including
professorships at the Technion and other institutions. He has been actively involved in
research related to materials science, metallurgy, and crystallography. His dedication to
scientific inquiry and his ability to challenge established norms have made him a respected
figure in the scientific community.

The Discovery of Quasicrystals

In 1982, while working at the National Institute of Standards and Technology (NIST) in the
United States, Schechtman made a serendipitous discovery that would alter the landscape
of crystallography. He observed a unique pattern in an alloy of aluminum and manganese
that exhibited a five-fold symmetry, which was previously thought to be impossible in
crystalline structures. This finding contradicted the long-held belief that crystals must have
periodic structures.

Schechtman’s discovery of quasicrystals was initially dismissed by many in the scientific
community. However, through persistence and further experimentation, he was able to
provide substantial evidence supporting the existence of these non-periodic structures. His
work demonstrated that quasicrystals could form under certain conditions, leading to a re-
evaluation of crystallographic principles.

Significance of Quasicrystals in Science

The significance of quasicrystals extends beyond their novel structure; they have profound
implications for the understanding of materials and their properties. Quasicrystals exhibit
unigue mechanical, thermal, and optical properties that differentiate them from traditional
crystalline materials. For example, quasicrystals possess low thermal conductivity, high
hardness, and exceptional resistance to wear.

Researchers have found that quasicrystals can exist in a variety of compositions and can be
synthesized through various methods, including rapid solidification and vapor deposition.
The study of quasicrystals has opened up new areas of research in materials science,
particularly in the understanding of atomic arrangements and the potential for discovering
new materials with tailored properties.



* Non-periodic Order: Quasicrystals possess an ordered structure that lacks
periodicity, challenging previous definitions of crystallinity.

e Unique Properties: They exhibit unusual properties such as low friction and high
strength, making them suitable for various applications.

e Broader Implications: The discovery has prompted further investigation into other
forms of matter and their potential structures.

Industrial Applications of Quasicrystals

The unique properties of quasicrystals have led to their exploration in various industrial
applications. One of the most promising areas is in the development of advanced materials
for use in coatings and alloys. Quasicrystalline materials can enhance the performance of
tools and machinery by providing improved wear resistance and reduced friction.

Another area of interest is in the field of energy efficiency. Quasicrystals have shown
potential for use in thermoelectric materials, which can convert heat into electricity. This
could lead to advancements in energy harvesting technologies, making them more efficient
and sustainable.

Future Directions in Quasicrystal Research

The field of quasicrystal research is still evolving, with numerous avenues for future
exploration. Scientists are investigating the synthesis of new quasicrystalline materials with
tailored properties for specific applications. Advances in nanotechnology and materials
science are expected to play a crucial role in this ongoing research.

Moreover, there is a growing interest in understanding the fundamental nature of
quasicrystals and their formation mechanisms. This knowledge could lead to the discovery
of new types of quasicrystals and broaden the understanding of solid-state physics. As
research continues, quasicrystals may find even more applications in industries ranging
from aerospace to electronics.

Conclusion

The Nobel Prize in Chemistry 2011 awarded to Dan Schechtman for his discovery of
quasicrystals represents a significant milestone in materials science. His work not only
transformed the understanding of crystallography but also opened new avenues for
research and industrial applications. The unique properties of quasicrystals continue to
inspire scientists and engineers, leading to innovations that could shape the future of



materials technology. As the exploration of quasicrystals expands, we can anticipate further
revelations that will enhance our understanding of the natural world and the materials we
use.

Q: What are quasicrystals?

A: Quasicrystals are a type of solid that exhibit an ordered structure but do not have a
periodic arrangement, contrasting with traditional crystals. This unique structure allows
them to have unusual properties, such as low thermal conductivity and high strength.

Q: Why was Dan Schechtman awarded the Nobel Prize?

A: Dan Schechtman was awarded the Nobel Prize in Chemistry in 2011 for his discovery of
quasicrystals, which challenged established theories in crystallography and opened up new
areas of research in materials science.

Q: What are the applications of quasicrystals?

A: Quasicrystals have potential applications in various industries, including advanced
coatings, wear-resistant materials for tools, and thermoelectric devices for energy
efficiency.

Q: How do quasicrystals differ from traditional crystals?

A: Unlike traditional crystals, which have a repeating periodic structure, quasicrystals
exhibit a non-periodic arrangement of atoms, allowing for unique properties that can be
beneficial in various applications.

Q: What is the significance of the five-fold symmetry
observed in quasicrystals?

A: The five-fold symmetry in quasicrystals is significant because it was previously believed
that such symmetry could not exist in crystalline structures. This discovery has led to a
reevaluation of crystallographic principles and an expanded understanding of solid
materials.

Q: What future research directions are being explored
in quasicrystal studies?

A: Future research in quasicrystals includes the synthesis of new materials with tailored
properties, understanding their formation mechanisms, and exploring their potential
applications in diverse fields like electronics and energy harvesting.



Q: How did the scientific community initially react to
Schechtman's discovery?

A: The scientific community was initially skeptical of Schechtman's discovery of
quasicrystals, as it contradicted established beliefs about crystalline structures. Over time,
however, further evidence validated his findings, leading to widespread acceptance.

Q: What role do quasicrystals play in materials science?

A: Quasicrystals play a crucial role in materials science by challenging existing theories and
providing new insights into atomic arrangements. Their unique properties also inspire the
development of advanced materials for various applications.

Q: Can quasicrystals be synthesized artificially?

A: Yes, quasicrystals can be synthesized artificially using methods such as rapid
solidification and vapor deposition, allowing researchers to explore their properties and
potential applications further.

Q: What impact did the Nobel Prize recognition have on
quasicrystal research?

A: The Nobel Prize recognition significantly boosted interest in quasicrystal research,
leading to increased funding, exploration of new applications, and a deeper understanding
of their fundamental properties and behaviors.
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