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Trade magazines and review articles describe MWD in casual terms, e.g., positive
versus negative pulsers, continuous wave systems, drilling channel noise and
attenuation, in very simple terms absent of technical rigor. However, few truly scientific
discussions are available on existing methods, let alone the advances necessary for
high-data-rate telemetry. Without a strong foundation building on solid acoustic
principles, rigorous mathematics, and of course, fast, inexpensive and efficient testing
of mechanical designs, low data rates will impose unacceptable quality issues to realtime formation evaluation for years to come. This all-new revised second edition of an
instant classic promises to change all of this. The lead author and M.I.T.-educated
scientist, Wilson Chin, has written the only book available that develops mud pulse
telemetry from first principles, adapting sound acoustic principles to rigorous signal
processing and efficient wind tunnel testing. In fact, the methods and telemetry
principles developed in the book were recently adopted by one of the world's largest
industrial corporations in its mission to redefine the face of MWD. The entire
engineering history for continuous wave telemetry is covered: anecdotal stories and
their fallacies, original hardware problems and their solutions, different noise
mechanisms and their signal processing solutions, apparent paradoxes encountered in
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field tests and simple explanations to complicated questions, and so on, are discussed
in complete "tell all" detail for students, research professors and professional engineers
alike. These include signal processing algorithms, signal enhancement methods, and
highly efficient "short" and "long wind tunnel" test methods, whose results can be
dynamically re-scaled to real muds flowing at any speed. A must read for all petroleum
engineering professionals!
Wave energy, together with other renewable energy resources is expected to provide a
small but significant proportion of future energy requirements without adding to pollution
and global warming. This practical and concise reference considers alternative
application methods, explains the concepts behind wave energy conversion and
investigates wave power activities across the globe. Explores the potential of using the
power generated by waves as a natural energy resource Considers the power transfer
systems needed to do this, and looks at the environmental impacts
Explore a unified treatment of the dynamics of combustor systems, including acoustics,
fluid mechanics, and combustion in a single rigorous text. This updated new edition
features an expansion of data and experimental material, updates the coverage of flow
stability, and enhanced treatment of flame dynamics. Addresses system dynamics of
clean energy and propulsion systems used in low emissions systems. Synthesizing the
fields of fluid mechanics and combustion into a coherent understanding of the
intrinsically unsteady processes in combustors. This is a perfect reference for engineers
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and researchers in fluid mechanics, combustion, and clean energy.
Materials Principles and Practice deals with materials science in the technological
context of making and using materials. Topics covered include the nature of materials
such as crystals, an atomic view of solids, temperature effects on materials, and the
mechanical and chemical properties of materials. This book is comprised of seven
chapters and begins with an overview of the properties of different kinds of material, the
ways in which materials can be shaped, and the uses to which they can be put. The
next chapter describes the state of matter as a balance between the tendencies of
atoms to stick together (by chemical bonding) or rattle apart (by thermal agitation),
paying particular attention to ionic bonds and ionic crystals, the structure and properties
of polymers, and transition metals. The reader is also introduced to how the structure of
materials, especially microstructure, can be manipulated to give desired properties via
thermal, mechanical, and chemical agents of change. This text concludes by describing
the chemistry of processing and service of various materials. Exercises and selfassessment questions with answers are given at the end of each chapter, together with
a set of objectives. This monograph will be a valuable resource for students of materials
science and the physical sciences.
Get ready to learn live sound reinforcement using the best-selling title on the subject
available! The simple language, detailed illustrations, and concrete examples in this
book are suitable for novice to intermediate-level users. "Live Sound Reinforcement"
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outlines all aspects of P.A. system operation and commonly encountered sound system
design concerns. Topics include microphones, speaker systems, equalizers, mixers,
signal processors, amplifiers, system wiring and interfaces, indoor and outdoor sound
considerations and psychoacoustics.
The book presents the papers presented at the 6th international conference on
Explosion, Shock Wave and High Strain-Rate Phenomena (ESHP). Topics covered
include: Advanced Manufacturing under Impact/Shock Loading, Detonation of High
Pressure Flammable Gas in Closed Spaces, High Strain-Rate Behaviour of Auxetic
Cellular Structures, Underwater Shock Waves Generation, Magnetic Pressure Welding
of Aluminum Sheets, Shock Synthesis of Zirconium Oxides, Impact Joining of Dissimilar
Metals, High-Speed Oblique Collision of Metals, Dynamic Behavior of Dislocation Wall
Structures, Tensile Strength of Rock at High Strain Rates, Fiber Reinforced Mortar,
Impact Analysis of Carbon Fiber Reinforced Polymer, Explosive Welding , Underwater
Explosive Welding , Making Ultrafine Explosives, Aluminum-Steel Explosive Cladding,
Explosively Cladded Aluminum Hybrid Composites, Explosive Clads with Interlayers.
Coastal engineering is required for military ports and harbors and across-the-beach
amphibious operations. Examples are given for operations during World War II, the
Korean War, and the Vietnam Conflict, one very large (Normandy, France), and some
small. Examples are provided to illustrate that no two beach operations are ever the
same and that the effects of nature (storms and swell even in the absence of local
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storms) are often as important or even more important than enemy action. Both
functional and structural design for planning and operations are needed. Past military
operations have required coastal data and the development of coastal science and
engineering in subject areas such as tidal/current analysis, wave/surf forecasting, surf
characteristic estimation (including breaker type), surf effects on amphibious craft,
beach characteristic estimation (onshore and nearshore profile, sediments), wave
runup and bachwash on beaches, littoral current estimation (including alongshore and
rip currents), processes at harbor entrances, beach trafficability, wave diffraction at
breakwaters, and wave-induced forces. Some of this is described in context with
operational needs. The need for reliable coastal intelligence information is emphasized.
Thirty-six illustrations and 68 references are given.
Architectural Acoustics, Second Edition presents a thorough technical overview of the
discipline, from basic concepts to specific design advice. Beginning with a brief history, it
reviews the fundamentals of acoustics, human perception and reaction to sound, acoustic
noise measurements, noise metrics, and environmental noise characterization. In-depth
treatment is given to the theoretical principles and practical applications of wave acoustics,
sound transmission, vibration and vibration isolation, and noise transmission in floors and
mechanical systems. Chapters on specific design problems demonstrate how to apply the
theory, including treatment of multifamily dwellings, office buildings, rooms for speech, rooms
for music, multipurpose rooms, auditoriums, sanctuaries, studios, listening rooms, and the
design of sound reinforcement systems. Detailed figures illustrate the practical applications of
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acoustic principles, showing how to implement design ideas in actual structures. This
compendium of theoretical and practical design information brings the relevant concepts,
equations, techniques, and specific design problems together in one place, including both
fundamentals and more advanced material. Practicing engineers will find it an invaluable
reference for their daily work, while advanced students will appreciate its rigorous treatment of
the basic building blocks of acoustical theory. Considered the most complete resource in the
field – includes basic fundamental relations, derived from first principles, and examples needed
to solve real engineering problems. Provides a well-organized text for students first
approaching the subject as well as a reliable reference for experienced practitioners looking to
refresh their technical knowledge base. New content for developing professionals includes
case studies and coverage of specific focus areas such as audio visual design, theaters, and
concert halls.
Radio Wave Propagation: Consolidated Summary Technical Report of the Committee on
Propagation of the National Defense Research Committee presents all the scientific
information and report of experiments. This book discusses the problems encountered in the
propagation of radio waves. Organized into three volumes, this book begins with an overview
of the technical developments in the study of tropospheric propagation. This text then outlines
the general theory of standard and nonstandard propagation together with descriptions and
results of transmission experiments designed to test the theory. Other chapters consider the
more unusual problems concerning the radar behavior of targets. This book discusses as well
the problems of radio wave propagation in the standard atmosphere at frequencies above 30
megacycles. The final chapter deals with the selection and utilization of local terrain features
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that affect propagation and the performance of equipment. This book is a valuable resource for
scientists and engineers in the field of radio wave propagation.
The present book on electrical, optical, magnetic and thermal properties of materials is in many
aspects different from other introductory texts in solid state physics. First of all, this book is
written for engineers, particularly materials and electrical engineers who want to gain a
fundamental under standing of semiconductor devices, magnetic materials, lasers, alloys, etc.
Second, it stresses concepts rather than mathematical formalism, which should make the
presentation relatively easy to understand. Thus, this book provides a thorough preparation for
advanced texts, monographs, or special ized journal articles. Third, this book is not an
encyclopedia. The selection oftopics is restricted to material which is considered to be
essential and which can be covered in a 15-week semester course. For those professors who
want to teach a two-semester course, supplemental topics can be found which deepen the
understanding. (These sections are marked by an asterisk [*]. ) Fourth, the present text leaves
the teaching of crystallography, X-ray diffrac tion, diffusion, lattice defects, etc. , to those
courses which specialize in these subjects. As a rule, engineering students learn this material
at the beginning of their upper division curriculum. The reader is, however, reminded of some
of these topics whenever the need arises. Fifth, this book is distinctly divided into five selfcontained parts which may be read independently.
This book presents the established fundamentals in the area of active sound and vibration
control and explores new and emerging technologies and techniques. The latest theoretical,
algorithmic and practical applications are covered.
Thoroughly revised and updated, this third edition offers a comprehensive and up-to-date
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overview of the social psychology of aggression, covering all the relevant major theories,
individual differences, situational factors, and applied contexts. Understanding the causes,
forms, and consequences of aggression and violence is critical for dealing with these harmful
forms of social behavior. Addressing a range of sub-topics, the first section deals with the
definition and measurement of aggression, presents major theories, examines the
development of aggression and discusses individual and gender differences in aggressive
behaviour. It covers the role of situational factors in eliciting aggression and the impact of
exposure to violence in the media. The second section examines specific forms and
manifestations of aggression, including chapters on aggression in everyday contexts and in the
family, sexual aggression, intergroup aggression, and terrorism. The new edition also includes
additional coverage of gender differences, gun violence, and terrorism, to reflect the latest
research developments in the field. Also featuring sections discussing strategies for reducing
and preventing aggression, this is essential reading for students and researchers in
psychology and related disciplines, as well as practitioners such as policy makers.
Vigorous and controversial, this book develops a sustained argument for a realist interpretation
of science, based on a new analysis of the concept of predictive novelty. Identifying a form of
success achieved in science--the successful prediction of novel empirical results--which can be
explained only by attributing some measure of truth to the theories that yield it, Jarrett Leplin
demonstrates the incapacity of nonrealist accounts to accommodate novel success and
constructs a deft realist explanation of novelty. To test the applicability of novel success as a
standard of warrant for theories, Leplin examines current directions in theoretical physics,
fashioning a powerful critique of currently developing standards of evaluation. Arguing that
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explanatory uniqueness warrants inference, and exposing flaws in contending philosophical
positions that sever explanatory power from epistemic justification, Leplin holds that abductive,
or explanatory, inference is as fundamental as enumerative or eliminative inference, and
contends that neither induction nor abduction can proceed without the other on pain of
generating paradoxes. Leplin's conception of novelty has two basic components: an
independence condition, ensuring that a result novel for a theory have no essential role, even
indirectly, in the theory's provenance; and a uniqueness condition, ensuring that no competing
theory provides a basis for predicting the same result. Showing that alternative approaches to
novelty fall short in both respects, Leplin proceeds to a series of test cases, engaging
prominent scientific theories from nineteenth-century accounts of light to modern cosmology in
an effort to demonstrate the epistemological superiority of his view. Ambitious and tightly
argued, A Novel Defense of Scientific Realism advances new positions on major topics in
philosophy of science and offers a version of realism as original as it is compelling, making it
essential reading for philosophers of science, epistemologists, and scholars in science studies.
The fun and easy way to teach a dog new tricks Dog Tricks & Agility For Dummies (previously
titled Dog Tricks For Dummies) makes trick and agility training fun for both you and your dog.
You will learn to teach simple tricks, like tail wagging or barking on command to more complex
tricks like fetching keys, your dog's dinner bowl, or the laundry. This hands-on guide provides
the lowdown on the coolest dog tricks and offers expanded coverage on infusing the thrill of
agility (whether for fun or competition) into your dog's life. Push a cart or stroller, run an agility
course, play Frisbee and fly ball, and put the toys away Navigate all types of agility obstacles
big and small, narrow and wide Prepare your dog for canine good citizen certification
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Determine if your dog can get involved in pet therapy and what's involved (i.e. nursing homes,
children's centers, prisons, etc.) Make your own agility obstacles at home and set up a course
Officially enter agility trials
Explosion Blast Response of Composites contains key information on the effects of explosions,
shock waves, and detonation products (e.g. fragments, shrapnel) on the deformation and
damage to composites. The book considers the blast response of laminates and sandwich
composites, along with blast mitigation of composites (including coating systems and energy
absorbing materials). Broken down under the following key themes: Introduction to explosive
blast response of composites, Air explosion blast response of composites, Underwater
explosion blast response of composites, and High strain rate and dynamic properties of
composites, the book deals with an important and contemporary topic due to the extensive use
of composites in applications where explosive blasts are an ever-present threat, such as
military aircraft, armoured vehicles, naval ships and submarines, body armour, and other
defense applications. In addition, the growing use of IEDs and other types of bombs used by
terrorists to attack civilian and military targets highlights the need for this book. Many terrorist
attacks occur in subways, trains, buses, aircraft, buildings, and other civil infrastructure made
of composite materials. Designers, engineers and terrorist experts need the essential
information to protect civilians, military personnel, and assets from explosive blasts. Focuses
on key aspects, including both modeling, analysis, and experimental work Written by leading
international experts from academia, defense agencies, and other organizations Timely book
due to the extensive use of composites in areas where explosive blasts are an ever-present
threat in military applications
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The objective of this book is to treat the behavior of ultrasonic waves as they interact with
layered, anisotropic materials incorporating those structural aspects unique to composite
laminates addressing both experimental and modeling methodologies. Anisotropic material
interfaces, guided waves, waves in layered media and laminated plates are treated. The
influence of finite-aperture transducers on electronic signals and the field of air-coupled
ultrasonics end the work.
This book collects the results of clinical experience and research, as well as the opionions of
the specialists who have studied in depth several rare and complex syndromes associated with
"Continuous Spikes and Waves During Slow Sleep", the Landau-Kleffner syndrome, and
related conditions. It also presents a wide-ranging collection of cases presented by the
participants in the meeting, and analysed in its various clinical, electrophysiological and psychointellectual aspects. The purpose of the book is to provide a thorough updated on specialised
knowledge about the syndromes characterised by the presence of CSWS on the EEG, to bring
out the many, still unanswered -- questions, and to stimulate further interdisciplinary research
to verify the validity of present hypotheses, in order to clarify which preventive and therapeutic
methods can best attain the control of such syndromes.
The Science of Phototherapy reviews the current status of established and emerging
phototherapies, including recent information about the mechanisms of action. The major topics
are developed from basic principles in order to be most useful to readers with different
backgrounds. The book describes the operation of phototherapy instrumentation, including
conventional and laser light sources, photodetectors, radiometers, and optical fibers and
features a comprehensive treatment of tissue optics ranging from basic principles to clinical
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applications. The applications of phototherapy to light dosimetry, optical diagnosis, and laser
surgery are further developed with worked examples, and the more quantitative topics are
explained with the use of illustrations. The book includes an extensive bibliography.
Explains how bold efforts at profound progressive change provoked a powerful reactionary
backlash that led to the imposition of brutal, regressive dictatorships.
“Joe Feldman shows us how we can use grading to help students become the leaders of their
own learning and lift the veil on how to succeed. . . . This must-have book will help teachers
learn to implement improved, equity-focused grading for impact.” --Zaretta Hammond, Author
of Culturally Responsive Teaching & The Brain Crack open the grading conversation Here at
last—and none too soon—is a resource that delivers the research base, tools, and courage to
tackle one of the most challenging and emotionally charged conversations in today’s schools:
our inconsistent grading practices and the ways they can inadvertently perpetuate the
achievement and opportunity gaps among our students. With Grading for Equity, Joe Feldman
cuts to the core of the conversation, revealing how grading practices that are accurate, biasresistant, and motivational will improve learning, minimize grade inflation, reduce failure rates,
and become a lever for creating stronger teacher-student relationships and more caring
classrooms. Essential reading for schoolwide and individual book study or for student
advocates, Grading for Equity provides A critical historical backdrop, describing how our
inherited system of grading was originally set up as a sorting mechanism to provide or deny
opportunity, control students, and endorse a “fixed mindset” about students’ academic
potential—practices that are still in place a century later A summary of the research on
motivation and equitable teaching and learning, establishing a rock-solid foundation and a
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“true north” orientation toward equitable grading practices Specific grading practices that are
more equitable, along with teacher examples, strategies to solve common hiccups and
concerns, and evidence of effectiveness Reflection tools for facilitating individual or group
engagement and understanding As Joe writes, “Grading practices are a mirror not just for
students, but for us as their teachers.” Each one of us should start by asking, “What do my
grading practices say about who I am and what I believe?” Then, let’s make the choice to do
things differently . . . with Grading for Equity as a dog-eared reference.
The authors study dynamical effects of incident compressional and distortional elastic waves
on a layer of planar, cylindrical, or spherical geometry, especially focusing on the stress fields
surrounding the layer. These results are derived from the exact solutions for elastic wave
scattering from such interfaces developped in the first part of the book. Comparisons of
numerical solutions of special problems with the analytical solutions are given and it is shown
how the latter help to simplify the numerical treatment. The material presented in this
monograph will help in developing composite materials with improved chemical and physical
properties and in non-destructive testing of such materials. Engineers, physicists, and workers
in applied mathematics will welcome this well written text. It may also be used for additional
reading in a course on elasto-mechanics.
The significantly expanded and updated new edition of a widely used text on reinforcement
learning, one of the most active research areas in artificial intelligence. Reinforcement learning,
one of the most active research areas in artificial intelligence, is a computational approach to
learning whereby an agent tries to maximize the total amount of reward it receives while
interacting with a complex, uncertain environment. In Reinforcement Learning, Richard Sutton
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and Andrew Barto provide a clear and simple account of the field's key ideas and algorithms.
This second edition has been significantly expanded and updated, presenting new topics and
updating coverage of other topics. Like the first edition, this second edition focuses on core
online learning algorithms, with the more mathematical material set off in shaded boxes. Part I
covers as much of reinforcement learning as possible without going beyond the tabular case
for which exact solutions can be found. Many algorithms presented in this part are new to the
second edition, including UCB, Expected Sarsa, and Double Learning. Part II extends these
ideas to function approximation, with new sections on such topics as artificial neural networks
and the Fourier basis, and offers expanded treatment of off-policy learning and policy-gradient
methods. Part III has new chapters on reinforcement learning's relationships to psychology and
neuroscience, as well as an updated case-studies chapter including AlphaGo and AlphaGo
Zero, Atari game playing, and IBM Watson's wagering strategy. The final chapter discusses the
future societal impacts of reinforcement learning.
Earthen levees are extensively used to protect the population and infrastructure from periodic
floods and high water due to storm surges. The causes of failure of levees include overtopping,
surface erosion, internal erosion, and slope instability. Overtopping may occur during periods
of flooding due to insufficient freeboard. The most problematic situation involves the levee
being overtopped by both surge and waves when the surge level exceeds the levee crest
elevation with accompanying wave overtopping. Overtopping of levees produces fast-flowing,
turbulent water velocities on the landward-side slope that can potentially damage the protective
grass covering and expose the underlying soil to erosion. If overtopping continues long
enough, the erosion may eventually result in loss of levee crest elevation and possibly
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breaching of the protective structure. Hence, protecting levees from erosion by surge overflow
and wave overtopping is necessary to assure a viable and safe levee system. This book
presents a cutting-edge approach to understanding overtopping hydraulics under negative free
board of earthen levees, and to the study of levee reinforcing methods. Combining soil erosion
test, full-scale laboratory overtopping hydraulics test, and numerical modeling for the turbulent
overtopping hydraulics. It provides an analysis that integrates the mechanical and hydraulic
processes governing levee overtopping occurrences and engineering approaches to reinforce
overtopped levees. Topics covered: surge overflow, wave overtopping and their combination,
full-scale hydraulic tests, erosion tests, overtopping hydraulics, overtopping discharge, and
turbulent analysis. This is an invaluable resource for graduate students and researchers
working on levee design, water resource engineering, hydraulic engineering, and coastal
engineering, and for professionals in the field of civil and environmental engineering, and
natural hazard analysis.
Structure and Fabric Part 2 consolidates and develops the construction principles introduced in
Part 1. With generous use of illustrations this book provides a thorough treatment of the
techniques used in the construction of various types of building. This new edition has been
thoroughly reviewed and updated with reference to recent changes in building regulations,
national and European standards and related research papers. The comprehensive
presentation provides guidance on established and current practice, including the
administrative procedures necessary for the construction of buildings.
The non-destructive evaluation of civil engineering structures in reinforced concrete is
becoming an increasingly important issue in this field of engineering. This book proposes
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innovative ways to deal with this problem, through the characterization of concrete durability
indicators by the use of non-destructive techniques. It presents the description of the various
non-destructive techniques and their combination for the evaluation of indicators. The
processing of data issued from the combination of NDE methods is also illustrated through
examples of data fusion methods. The identification of conversion models linking observables,
obtained from non-destructive measurements, to concrete durability indicators, as well as the
consideration of different sources of variability in the assessment process, are also described.
An analysis of in situ applications is carried out in order to highlight the practical aspects of the
methodology. At the end of the book the authors provide a methodological guide detailing the
proposed non-destructive evaluation methodology of concrete indicators. Presents the latest
developments performed in the community of NDT on different aspects Provides a
methodology developed in laboratory and transferred onsite for the evaluation of concrete
properties which are not usually addressed by NDT methods Includes the use of data fusion
for merging the measurements provided by several NDT methods Includes examples of
current and potential applications
Lists citations with abstracts for aerospace related reports obtained from world wide sources
and announces documents that have recently been entered into the NASA Scientific and
Technical Information Database.
Radio Wave PropagationConsolidated Summary Technical Report of the Committee on
Propagation of the National Defense Research CommitteeRadio Wave
PropagationConsolidated Summary Technical Report of the Committee on Propagation of the
National Defense Research CommitteeAcademic Press
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"Provides a thorough, up-to-date survey of techniques for elemental analysis--including atomic
absorption spectroscopy, atomic fluorescence, flame photometry, emission spectroscopy, and
plasma emission. Second Edition includes expanded material on interfaced plasma-mass
spectrometry (ICP-MS), diode arrays, and other emerging spectroscopic fields."

Following three printings of the First Edition (1978), the publisher has asked for a
Second Edition to bring the contents up to date. In doing so the authors aim to
show how the newer microscopies are related to the older types with respect to
theoretical resolving power (what you pay for) and resolution (what you get). The
book is an introduction to students, technicians, technologists, and scientists in
biology, medicine, science, and engineering. It should be useful in academic and
industrial research, consulting, and forensics; how ever, the book is not intended
to be encyclopedic. The authors are greatly indebted to the College of Textiles of
North Carolina State University at Raleigh for support from the administration
there for typing, word processing, stationery, mailing, drafting diagrams, and
general assistance. We personally thank Joann Fish for word process ing,
Teresa M. Langley and Grace Parnell for typing services, Mark Bowen for
drawing graphs and diagrams, Chuck Gardner for photographic ser vices,
Deepak Bhattavahalli for his work with the proofs, and all the other people who
have given us their assistance. The authors wish to acknowledge the many
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valuable suggestions given by Eugene G. Rochow and the significant editorial
contributions made by Elizabeth Cook Rochow.
A review of the existing applications of geosynthetics and geosystems in
hydraulic and coastal engineering, with an overview on material specifications,
structural components, relevant tools during conceptual and detail design,
possible applications, and execution aspects. A more detailed description is
given of new or lesser-known systems and applications. Additional basic
information on design methodology and geosynthetics is included to provide a
basic framework of information for design purposes.
A guide to NDE of composite materials by acoustic wave propagation, including
advanced ultrasound methods, for detailed identification and measurement of
defects, and characterization of microstructure and properties. ""The major
objective is to present the basic concepts of wave propagation in anisotropic
media, and to show how these concepts can be applied to the quantitative,
nondestructive evaluation of composite media.
Many people look upon a microscope as a mere instrument(l); to them
microscopy is instrumentation. Other people consider a microscope to be simply
an aid to the eye; to them microscopy is primarily an expan sion of macroscopy.
In actuality, microscopy is both objective and sub jective; it is seeing through an
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instrument by means of the eye, and more importantly, the brain. The function of
the brain is to interpret the eye's image in terms of the object's structure. Thought
and experience are required to distinguish structure from artifact. It is said that
Galileo (1564-1642) had his associates first look through his telescope
microscope at very familiar objects to convince them that the image was a true
representation of the object. Then he would have them proceed to hitherto
unknown worlds too far or too small to be seen with the un aided eye. Since
Galileo's time, light microscopes have been improved so much that performance
is now very close to theoretical limits. Electron microscopes have been
developed in the last four decades to exhibit thousands of times the resolving
power of the light microscope. Through the news media everyone is made aware
of the marvelous microscopical accomplishments in imagery. However, little or no
hint is given as to what parts of the image are derived from the specimen itself
and what parts are from the instrumentation, to say nothing of the changes made
during preparation of the specimen.
At the Root of Things: The Subatomic World is a journey into the world of
elementary particles—the basic constituents of all matter in the universe—and the
nature of the interactions among them. The book begins with a summary of prequantum physics and later tackles quantum physics, which is essential for the
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study of elementary particles. The book discusses the emergence of quantum
theory from studies in heat radiation and the photoelectric effect as well as
developments that led to the concept of duality between particles and waves.
Also discussed is how quantum theory helped to better understand the structure
of atoms and the discovery of particles that were not constituents of atoms, such
as the positron and the muon. Dozens of particles that were discovered
experimentally in the 1950s and the 1960s are described along with fundamental
particles—quarks and leptons. The book concludes with a discussion on
fundamental interactions, the basic nature of quantum theories surrounding these
interactions, and a discussion of how these interactions might be unified. At the
Root of Things: The Subatomic World is written in non-technical language
making it accessible to a broad audience. It helps outsiders understand the
subject in a non-mathematical manner and inspires them to learn more about this
interesting field.
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