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Ever since the beginning of mankind's efforts to pursue scientific inquiry into the
laws of nature, visualization of the very distant and the very small has been
paramount. The examples are numerous. A century ago, the atom appeared
mysterious, a "raisin or plum pie of no structure," until it was visualized on the
appropriate length and time scales. Similarly, with telescopic observations, a
central dogma of the cosmos was changed and complexity yielded to simplicity
of the heliocentric structure and motion in our solar system.

For matter, in over a century of developments, major advances have been made
to explore the inner microscopic structures and dynamics. These advances have
benefited many fields of endeavor, but visualization was incomplete; it was
limited either to the 3D spatial structure or to the 1D temporal evolution.
However, in systems with myriads of atoms, 4D spatiotemporal visualization is
essential for dissecting their complexity. The biological world is rich with
examples, and many molecular diseases cannot be fully understood without such
direct visualization, as, for example, in the case of Alzheimer's and Parkinson's.
The same is true for phenomena in materials science, chemistry, and
nanoscience.

This anthology is an account of the collected works that have emerged over the
past decade from Caltech. Through recent publications, the volume provides
overviews of the principles, the electron-based techniques, and the applications
made. Thanks to advances in imaging principles and technology, it is now
possible with 4D electron microscopy to reach ten orders of magnitude
improvement in time resolution while simultaneously conserving the atomic
spatial resolution in visualization. This is certainly a long way from Robert
Hooke's microscopy, which was recorded in his 1665 masterpiece Micrographia.

Readership: Academics and researchers in physical chemistry, biochemistry,
chemical biology, biophysics, bioengineering, imaging, structural biology, cancer
research.
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Ever since the beginning of mankind's efforts to pursue scientific inquiry into the laws of nature,
visualization of the very distant and the very small has been paramount. The examples are numerous. A
century ago, the atom appeared mysterious, a "raisin or plum pie of no structure," until it was visualized on
the appropriate length and time scales. Similarly, with telescopic observations, a central dogma of the
cosmos was changed and complexity yielded to simplicity of the heliocentric structure and motion in our
solar system.

For matter, in over a century of developments, major advances have been made to explore the inner
microscopic structures and dynamics. These advances have benefited many fields of endeavor, but
visualization was incomplete; it was limited either to the 3D spatial structure or to the 1D temporal
evolution. However, in systems with myriads of atoms, 4D spatiotemporal visualization is essential for
dissecting their complexity. The biological world is rich with examples, and many molecular diseases cannot
be fully understood without such direct visualization, as, for example, in the case of Alzheimer's and
Parkinson's. The same is true for phenomena in materials science, chemistry, and nanoscience.

This anthology is an account of the collected works that have emerged over the past decade from Caltech.
Through recent publications, the volume provides overviews of the principles, the electron-based techniques,
and the applications made. Thanks to advances in imaging principles and technology, it is now possible with
4D electron microscopy to reach ten orders of magnitude improvement in time resolution while
simultaneously conserving the atomic spatial resolution in visualization. This is certainly a long way from
Robert Hooke's microscopy, which was recorded in his 1665 masterpiece Micrographia.

Readership: Academics and researchers in physical chemistry, biochemistry, chemical biology, biophysics,
bioengineering, imaging, structural biology, cancer research.
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Editorial Review

Review
"4D Visualization of Matter chronicles an extraordinary journey of invention and discovery by one of the
world's greatest living scientists. It reveals the structure of matter in all realms at unprecedented resolution
in both space and time. Above all, it opens the way to even greater insights and information in the years to
come." -- Professor Roger Kornberg, Nobel Laureate in Chemistry, Winzer Professor in Medicine, Stanford
University Medical School

"This monograph constitutes a uniquely powerful approach to the revelation of the cornucopia of hidden
secrets of the natural world." -- Sir John Meurig Thomas, Professor of Materials Science, University of
Cambridge

From the Inside Flap
Ever since the beginning of mankind's efforts to pursue scientific inquiry into the laws of nature,
visualization of the very distant and the very small has been paramount. The examples are numerous. A
century ago, the atom appeared mysterious, a "raisin or plum pie of no structure," until it was visualized on
the appropriate length and time scales. Similarly, with telescopic observations, a central dogma of the
cosmos was changed and complexity yielded to simplicity of the heliocentric structure and motion in our
solar system.

For matter, in over a century of developments, major advances have been made to explore the inner
microscopic structures and dynamics. These advances have benefited many fields of endeavor, but
visualization was incomplete; it was limited either to the 3D spatial structure or to the 1D temporal
evolution. However, in systems with myriads of atoms, 4D spatiotemporal visualization is essential for
dissecting their complexity. The biological world is rich with examples, and many molecular diseases cannot
be fully understood without such direct visualization, as, for example, in the case of Alzheimer's and
Parkinson's. The same is true for phenomena in materials science, chemistry, and nanoscience.

This anthology is an account of the collected works that have emerged over the past decade from Caltech.
Through recent publications, the volume provides overviews of the principles, the electron-based techniques,
and the applications made. Thanks to advances in imaging principles and technology, it is now possible with
4D electron microscopy to reach ten orders of magnitude improvement in time resolution while
simultaneously conserving the atomic spatial resolution in visualization. This is certainly a long way from
Robert Hooke's microscopy, which was recorded in his 1665 masterpiece Micrographia.

About the Author
Ahmed Zewail is the Linus Pauling Chair professor of chemistry and physics, and director of the Center for
Physical Biology at Caltech. He is the sole recipient of the 1999 Nobel Prize for the development of the field
of Femtochemistry.

He has published some 600 articles and 14 books and is known for his effective public lectures and writings,
not only on science but also in global affairs. In 2009, President Barack Obama appointed him to the Council
of Advisors on Science and Technology, and in the same year he was named the first U.S. Science Envoy to
the Middle East.



Users Review

From reader reviews:

Nora Carter:

What do you concentrate on book? It is just for students because they are still students or that for all people
in the world, what best subject for that? Merely you can be answered for that concern above. Every person
has distinct personality and hobby for each other. Don't to be pressured someone or something that they don't
desire do that. You must know how great and also important the book 4D Visualization of Matter: Recent
Collected Works of Ahmed H Zewail, Nobel Laureate. All type of book could you see on many methods.
You can look for the internet methods or other social media.

Christopher Crow:

4D Visualization of Matter: Recent Collected Works of Ahmed H Zewail, Nobel Laureate can be one of your
beginning books that are good idea. All of us recommend that straight away because this publication has
good vocabulary that could increase your knowledge in language, easy to understand, bit entertaining but
delivering the information. The author giving his/her effort to put every word into delight arrangement in
writing 4D Visualization of Matter: Recent Collected Works of Ahmed H Zewail, Nobel Laureate
nevertheless doesn't forget the main stage, giving the reader the hottest as well as based confirm resource
details that maybe you can be one of it. This great information can drawn you into completely new stage of
crucial thinking.

Robert Rooks:

Do you one of the book lovers? If yes, do you ever feeling doubt when you find yourself in the book store?
Make an effort to pick one book that you find out the inside because don't evaluate book by its include may
doesn't work here is difficult job because you are afraid that the inside maybe not because fantastic as in the
outside look likes. Maybe you answer is usually 4D Visualization of Matter: Recent Collected Works of
Ahmed H Zewail, Nobel Laureate why because the fantastic cover that make you consider regarding the
content will not disappoint you actually. The inside or content is fantastic as the outside or maybe cover.
Your reading sixth sense will directly show you to pick up this book.

David Wysocki:

Is it you who having spare time in that case spend it whole day by watching television programs or just
resting on the bed? Do you need something totally new? This 4D Visualization of Matter: Recent Collected
Works of Ahmed H Zewail, Nobel Laureate can be the reply, oh how comes? The new book you know. You
are therefore out of date, spending your time by reading in this fresh era is common not a nerd activity. So
what these textbooks have than the others?
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