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Intended for nonspecialists with some knowledge of physics or engineering, The
Quantum Beat covers a wide range of salient topics relevant to atomic clocks,
treated in a broad intuitive manner with a minimum of mathematical formalism.
Detailed descriptions are given of the design principles of the rubidium, cesium,
hydrogen maser, and mercury ion standards; the revolutionary changes that the
advent of the laser has made possible, such as laser cooling, optical pumping, the
formation of 'optical molasses,' and the cesium 'fountain' standard; and the time-
based global navigation systems, Loran-C and the Global Positioning System.
Also included are topics that bear on the precision and absolute accuracy of
standards, such as noise, resonance line shape, the relativistic Doppler effect as
well as more general relativistic notions of time relevant to synchronization of
remote clocks, and time reversal symmetry. This edition retains the essentially
didactic approach to the treatment of the development of atomic clocks in the
first edition, but brings up to date the extraordinary developments in recent years,
culminating in clocks based on quantum resonance at optical frequency in
individual ions confined in miniature electromagnetic traps. These, together with
advances in the generation of wide-band coherent frequency combs spanning the
spectrum as far as the optical range, has made possible the direct measurement of
phenomena occurring at optical frequencies! As a result of these recent advances,
in addition to the time-based GPS and LORAN C navigation systems treated in
the first edition, other important applications of a fundamental scientific interest
have become feasible. These include satellite-borne tests of the theory of general
relativity and the equivalence principle on which it is based.
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Intended for nonspecialists with some knowledge of physics or engineering, The Quantum Beat covers a
wide range of salient topics relevant to atomic clocks, treated in a broad intuitive manner with a minimum of
mathematical formalism. Detailed descriptions are given of the design principles of the rubidium, cesium,
hydrogen maser, and mercury ion standards; the revolutionary changes that the advent of the laser has made
possible, such as laser cooling, optical pumping, the formation of 'optical molasses,' and the cesium 'fountain'
standard; and the time-based global navigation systems, Loran-C and the Global Positioning System. Also
included are topics that bear on the precision and absolute accuracy of standards, such as noise, resonance
line shape, the relativistic Doppler effect as well as more general relativistic notions of time relevant to
synchronization of remote clocks, and time reversal symmetry. This edition retains the essentially didactic
approach to the treatment of the development of atomic clocks in the first edition, but brings up to date the
extraordinary developments in recent years, culminating in clocks based on quantum resonance at optical
frequency in individual ions confined in miniature electromagnetic traps. These, together with advances in
the generation of wide-band coherent frequency combs spanning the spectrum as far as the optical range, has
made possible the direct measurement of phenomena occurring at optical frequencies! As a result of these
recent advances, in addition to the time-based GPS and LORAN C navigation systems treated in the first
edition, other important applications of a fundamental scientific interest have become feasible. These include
satellite-borne tests of the theory of general relativity and the equivalence principle on which it is based.
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Editorial Review

Review

From the reviews of the second edition:

"This revision is a very complete account of the evolution of frequency and time measurement with emphasis
on the development of atomic clocks. … The 20 chapters include a wide range of topics starting with a brief
history of time measurements. … Complete index, extensive references, list of suggested readings by topic.
Summing Up: Recommended. Lower-division undergraduates through professionals; two-year technical
program students." (R. L. Stearns, CHOICE, Vol. v4 (3), November, 2007)

From the Back Cover

This work attempts to convey a broad understanding of the physical principles underlying the workings of
these quantum-based atomic clocks, with introductory chapters placing them in context with the early
development of mechanical clocks and the introduction of electronic time-keeping as embodied in the
quartz-controlled clocks. While the book makes no pretense at being a history of atomic clocks, it
nevertheless takes a historical perspective in its treatment of the subject.

Intended for nonspecialists with some knowledge of physics or engineering, The Quantum Beat covers a
wide range of salient topics relevant to atomic clocks, treated in a broad intuitive manner with a minimum of
mathematical formalism. Detailed descriptions are given of the design principles of the rubidium, cesium,
hydrogen maser, and mercury ion standards; the revolutionary changes that the advent of the laser has made
possible, such as laser cooling, optical pumping, the formation of "optical molasses," and the cesium
"fountain" standard; and the time-based global navigation systems, Loran-C and the Global Positioning
System. Also included are topics that bear on the precision and absolute accuracy of standards, such as noise,
resonance line shape, the relativistic Doppler effect as well as more general relativistic notions of time
relevant to synchronization of remote clocks, and time reversal symmetry.

This edition retains the essentially didactic approach to the treatment of the development of atomic clocks in
the first edition, but brings up to date the extraordinary developments in recent years, culminating in clocks
based on quantum resonance at optical frequency in individual ions confined in miniature electromagnetic
traps. These, together with advances in the generation of wide-band coherent frequency combs spanning the
spectrum as far as the optical range, has made possible the direct measurement of phenomena occurring at
optical frequencies! As a result of these recent advances, in addition to the time-based GPS and LORAN C
navigation systems treated in the first edition, other important applications of a fundamental scientific
interest have become feasible. These include satellite-borne tests of the theory of general relativity and the
equivalence principle on which it is based.

As with the first edition, the book is intended for students and non-specialists; hence the material is not
rigidly formal, is mostly self-contained, and presented in a broad intuitive manner with a minimum of
mathematical formalism.

About the Author



Fouad G. Major pioneered the application of ion field confinement to microwave spectroscopy. He made the
first observation of microwave resonance in trapped mercury ions as a reference for a spacecraft atomic
clock at NASA laboratory(1969). Awarded the NASA "Apollo Achievement Award" 1970 and was guest
researcher at the Laboratoire de l’Horloge Atomique in Orsay, France.

Users Review

From reader reviews:

Carol Elliott:

Reading a e-book can be one of a lot of task that everyone in the world loves. Do you like reading book
consequently. There are a lot of reasons why people love it. First reading a reserve will give you a lot of new
facts. When you read a reserve you will get new information since book is one of various ways to share the
information or even their idea. Second, studying a book will make you more imaginative. When you reading
through a book especially fictional works book the author will bring one to imagine the story how the people
do it anything. Third, it is possible to share your knowledge to other people. When you read this The
Quantum Beat, you can tells your family, friends and soon about yours reserve. Your knowledge can inspire
others, make them reading a publication.

Dave Edwards:

Are you kind of hectic person, only have 10 as well as 15 minute in your time to upgrading your mind
expertise or thinking skill possibly analytical thinking? Then you are experiencing problem with the book
when compared with can satisfy your short period of time to read it because all this time you only find book
that need more time to be learn. The Quantum Beat can be your answer as it can be read by you who have
those short spare time problems.

Eric Bittinger:

You can spend your free time to see this book this reserve. This The Quantum Beat is simple bringing you
can read it in the park, in the beach, train in addition to soon. If you did not have got much space to bring
often the printed book, you can buy typically the e-book. It is make you easier to read it. You can save the
book in your smart phone. Therefore there are a lot of benefits that you will get when one buys this book.

Gene Conley:

As we know that book is essential thing to add our know-how for everything. By a publication we can know
everything you want. A book is a set of written, printed, illustrated or maybe blank sheet. Every year seemed
to be exactly added. This book The Quantum Beat was filled in relation to science. Spend your spare time to
add your knowledge about your scientific disciplines competence. Some people has diverse feel when they
reading a book. If you know how big benefit of a book, you can sense enjoy to read a e-book. In the modern
era like today, many ways to get book that you just wanted.
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