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Written by the chief physicist at Johns Hopkins University Hospital, this easy-to-read short
textbook explains the physics behind multi-detector CT technology, particularly newer, more
complex technology. The focus is on principles of physics, effects of scan parameters on
image quality, and optimum radiation dosage. The book includes numerous key points
summaries and questions to assist in exam preparation.
Physics for Diagnostic Radiology, Second Edition is a complete course for radiologists
studying for the FRCR part one exam and for physicists and radiographers on specialized
graduate courses in diagnostic radiology. It follows the guidelines issued by the European
Association of Radiology for training. A comprehensive, compact primer, its analytical
approach deals in a logical order with the wide range of imaging techniques available and
explains how to use imaging equipment. It includes the background physics necessary to
understand the production of digitized images, nuclear medicine, and magnetic resonance
imaging.
An up-to-date edition of the authoritative text on the physics of medical imaging, written in an
accessible format The extensively revised fifth edition of Hendee's Medical Imaging Physics,
offers a guide to the principles, technologies, and procedures of medical imaging.
Comprehensive in scope, the text contains coverage of all aspects of image formation in
modern medical imaging modalities including radiography, fluoroscopy, computed tomography,
nuclear imaging, magnetic resonance imaging, and ultrasound. Since the publication of the
fourth edition, there have been major advances in the techniques and instrumentation used in
the ever-changing field of medical imaging. The fifth edition offers a comprehensive reflection
of these advances including digital projection imaging techniques, nuclear imaging
technologies, new CT and MR imaging methods, and ultrasound applications. The new edition
also takes a radical strategy in organization of the content, offering the fundamentals common
to most imaging methods in Part I of the book, and application of those fundamentals in
specific imaging modalities in Part II. These fundamentals also include notable updates and
new content including radiobiology, anatomy and physiology relevant to medical imaging,
imaging science, image processing, image display, and information technologies. The book
makes an attempt to make complex content in accessible format with limited mathematical
formulation. The book is aimed to be accessible by most professionals with lay readers
interested in the subject. The book is also designed to be of utility for imaging physicians and
residents, medical physics students, and medical physicists and radiologic technologists
perpetrating for certification examinations. The revised fifth edition of Hendee's Medical
Imaging Physics continues to offer the essential information and insights needed to understand
the principles, the technologies, and procedures used in medical imaging.
Covers the most important imaging modalities in radiology: projection radiography, x-ray
computed tomography, nuclear medicine, ultrasound imaging, and magnetic resonance
imaging. Organized into parts to emphasize key overall conceptual divisions.
Physics in Nuclear Medicine - by Drs. Simon R. Cherry, James A. Sorenson, and Michael E.
Phelps - provides current, comprehensive guidance on the physics underlying modern nuclear
medicine and imaging using radioactively labeled tracers. This revised and updated fourth
edition features a new full-color layout, as well as the latest information on instrumentation and
technology. Stay current on crucial developments in hybrid imaging (PET/CT and SPECT/CT),
and small animal imaging, and benefit from the new section on tracer kinetic modeling in
neuroreceptor imaging. What's more, you can reinforce your understanding with graphical
animations online at www.expertconsult.com, along with the fully searchable text and
calculation tools. Master the physics of nuclear medicine with thorough explanations of analytic
equations and illustrative graphs to make them accessible. Discover the technologies used in
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state-of-the-art nuclear medicine imaging systems Fully grasp the process of emission
computed tomography with advanced mathematical concepts presented in the appendices.
Utilize the extensive data in the day-to-day practice of nuclear medicine practice and research.
Tap into the expertise of Dr. Simon Cherry, who contributes his cutting-edge knowledge in
nuclear medicine instrumentation. Stay current on the latest developments in nuclear medicine
technology and methods New sections to learn about hybrid imaging (PET/CT and SPECT/CT)
and small animal imaging. View graphical animations online at www.expertconsult.com, where
you can also access the fully searchable text and calculation tools. Get a better view of images
and line art and find information more easily thanks to a brand-new, full-color layout. The
perfect reference or textbook to comprehensively review physics principles in nuclear
medicine.
Expand your understanding of the physics and practical clinical applications of advanced
radiation therapy technologies with Khan's The Physics of Radiation Therapy, 5th edition, the
book that set the standard in the field. This classic full-color text helps the entire radiation
therapy team—radiation oncologists, medical physicists, dosimetrists, and radiation
therapists—develop a thorough understanding of 3D conformal radiotherapy (3D-CRT),
stereotactic radiosurgery (SRS), high dose-rate remote afterloaders (HDR), intensity
modulated radiation therapy (IMRT), image-guided radiation therapy (IGRT), Volumetric
Modulated Arc Therapy (VMAT), and proton beam therapy, as well as the physical concepts
underlying treatment planning, treatment delivery, and dosimetry. In preparing this new Fifth
Edition, Dr. Kahn and new co-author Dr. John Gibbons made chapter-by-chapter revisions in
the light of the latest developments in the field, adding new discussions, a new chapter, and
new color illustrations throughout. Now even more precise and relevant, this edition is ideal as
a reference book for practitioners, a textbook for students, and a constant companion for those
preparing for their board exams. Features Stay on top of the latest advances in the field with
new sections and/or discussions of Image Guided Radiation Therapy (IGRT), Volumetric
Modulated Arc Therapy (VMAT), and the Failure Mode Event Analysis (FMEA) approach to
quality assurance. Deepen your knowledge of Stereotactic Body Radiotherapy (SBRT) through
a completely new chapter that covers SBRT in greater detail. Expand your visual
understanding with new full color illustrations that reflect current practice and depict new
procedures. Access the authoritative information you need fast through the new companion
website which features fully searchable text and an image bank for greater convenience in
studying and teaching. This is the tablet version which does not include access to the
supplemental content mentioned in the text.
Biomedical imaging is a relatively young discipline that started with Conrad Wilhelm
Roentgen’s discovery of the x-ray in 1895. X-ray imaging was rapidly adopted in hospitals
around the world. However, it was the advent of computerized data and image processing that
made revolutionary new imaging modalities possible. Today, cross-sections and threedimensional reconstructions of the organs inside the human body is possible with
unprecedented speed, detail and quality. This book provides an introduction into the principles
of image formation of key medical imaging modalities: X-ray projection imaging, x-ray
computed tomography, magnetic resonance imaging, ultrasound imaging, and radionuclide
imaging. Recent developments in optical imaging are also covered. For each imaging modality,
the introduction into the physical principles and sources of contrast is provided, followed by the
methods of image formation, engineering aspects of the imaging devices, and a discussion of
strengths and limitations of the modality. With this book, the reader gains a broad foundation of
understanding and knowledge how today’s medical imaging devices operate. In addition, the
chapters in this book can serve as an entry point for the in-depth study of individual modalities
by providing the essential basics of each modality in a comprehensive and easy-to-understand
manner. As such, this book is equally attractive as a textbook for undergraduate or graduate
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biomedical imaging classes and as a reference and self-study guide for more specialized indepth studies.
This renowned work is derived from the authors' acclaimed national review course ("Physics of
Medical Imaging") at the University of California-Davis for radiology residents. The text is a
guide to the fundamental principles of medical imaging physics, radiation protection and
radiation biology, with complex topics presented in the clear and concise manner and style for
which these authors are known. Coverage includes the production, characteristics and
interactions of ionizing radiation used in medical imaging and the imaging modalities in which
they are used, including radiography, mammography, fluoroscopy, computed tomography and
nuclear medicine. Special attention is paid to optimizing patient dose in each of these
modalities. Sections of the book address topics common to all forms of diagnostic imaging,
including image quality and medical informatics as well as the non-ionizing medical imaging
modalities of MRI and ultrasound. The basic science important to nuclear imaging, including
the nature and production of radioactivity, internal dosimetry and radiation detection and
measurement, are presented clearly and concisely. Current concepts in the fields of radiation
biology and radiation protection relevant to medical imaging, and a number of helpful
appendices complete this comprehensive textbook. The text is enhanced by numerous full
color charts, tables, images and superb illustrations that reinforce central concepts. The book
is ideal for medical imaging professionals, and teachers and students in medical physics and
biomedical engineering. Radiology residents will find this text especially useful in bolstering
their understanding of imaging physics and related topics prior to board exams. --NEW Fourcolor throughout --NEW Companion website with fully searchable text and images --Basic line
drawings help to explain concepts --Comprehensive coverage of diagnostic imaging modalities
--Superb writing style of the author team helps make a difficult subject approachable and
engaging
This entry-level textbook, covering the area of tissue optics, is based on the lecture notes for a
graduate course (Bio-optical Imaging) that has been taught six times by the authors at Texas
A&M University. After the fundamentals of photon transport in biological tissues are
established, various optical imaging techniques for biological tissues are covered. The imaging
modalities include ballistic imaging, quasi-ballistic imaging (optical coherence tomography),
diffusion imaging, and ultrasound-aided hybrid imaging. The basic physics and engineering of
each imaging technique are emphasized. A solutions manual is available for instructors; to
obtain a copy please email the editorial department at ialine@wiley.com.
From basic physics principles to the actual process of producing diagnostic-quality x-rays,
Essentials of Radiographic Physics and Imaging effectively guides you through the physics
and imaging information you need to excel on your ARRT exam and as a professional
radiographer. The text's clear language and logical organization help you easily master physics
principles as they apply to imaging, plus radiation production and characteristics, imaging
equipment, film screen image acquisition and processing, digital image acquisition and display,
basics of computed tomography, image analysis, and more. Theory to Practice discussions
help you link these principles to real-world applications and practice. An emphasis on practical
information provides just what you need to know to pass the ARRT exam and to be a
competent practitioner. Integrated coverage of digital radiography describes how to acquire,
process, and display digital images, and explains the advantages and limitations of digital vs.
conventional imaging processes. Theory to Practice succinctly explains the application of the
concept being discussed and helps you understand how to use the information in clinical
practice. Make the Connection links physics and imaging concepts to help you fully appreciate
the importance of both subjects. Math applications demonstrate how mathematical concepts
and formulas are applied in the clinical setting. Critical Concepts further explain and emphasize
key points in the chapters. Learning features highlight important information with an outline,
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key terms, and objectives at the beginning of each chapter and a chapter summary at the end.
A glossary of key terms provides a handy reference.
This book introduces the fundamental aspects of digital imaging and covers four main themes:
ultrasound techniques and imaging applications, magnetic resonance and MPJ in hospital,
digital imaging with X-rays, and emission tomography (PET and SPECT). Each topic is
developed by analyzing the underlying physics principles and their implementation, quality and
safety aspects, clinical performance, and recent advancements in the field.
The first in a three-volume set exploring Problems and Solutions in Medical Physics, this
volume explores common questions and their solutions in Diagnostic Imaging. This invaluable
study guide should be used in conjunction with other key textbooks in the field to provide
additional learning opportunities. It contains key imaging modalities, exploring X-ray,
mammography, and fluoroscopy, in addition to computed tomography, magnetic resonance
imaging, and ultrasonography. Each chapter provides examples, notes, and references for
further reading to enhance understanding. Features: Consolidates concepts and assists in the
understanding and applications of theoretical concepts in medical physics Assists lecturers and
instructors in setting assignments and tests Suitable as a revision tool for postgraduate
students sitting medical physics, oncology, and radiology sciences examinations
Covering the basics of X-rays, CT, PET, nuclear medicine, ultrasound, and MRI, this textbook
provides senior undergraduate and beginning graduate students with a broad introduction to
medical imaging. Over 130 end-of-chapter exercises are included, in addition to solved
example problems, which enable students to master the theory as well as providing them with
the tools needed to solve more difficult problems. The basic theory, instrumentation and stateof-the-art techniques and applications are covered, bringing students immediately up-to-date
with recent developments, such as combined computed tomography/positron emission
tomography, multi-slice CT, four-dimensional ultrasound, and parallel imaging MR technology.
Clinical examples provide practical applications of physics and engineering knowledge to
medicine. Finally, helpful references to specialised texts, recent review articles, and relevant
scientific journals are provided at the end of each chapter, making this an ideal textbook for a
one-semester course in medical imaging.
This comprehensive publication covers all aspects of image formation in modern medical
imaging modalities, from radiography, fluoroscopy, and computed tomography, to magnetic
resonance imaging and ultrasound. It addresses the techniques and instrumentation used in
the rapidly changing field of medical imaging. Now in its fourth edition, this text provides the
reader with the tools necessary to be comfortable with the physical principles, equipment, and
procedures used in diagnostic imaging, as well as appreciate the capabilities and limitations of
the technologies.
Widely regarded as the cornerstone text in the field, the successful series of editions continues
to follow the tradition of a clear and comprehensive presentation of the physical principles and
operational aspects of medical imaging. The Essential Physics of Medical Imaging, 4th Edition,
is a coherent and thorough compendium of the fundamental principles of the physics, radiation
protection, and radiation biology that underlie the practice and profession of medical imaging.
Distinguished scientists and educators from the University of California, Davis, provide up-todate, readable information on the production, characteristics, and interactions of non-ionizing
and ionizing radiation, magnetic fields and ultrasound used in medical imaging and the imaging
modalities in which they are used, including radiography, mammography, fluoroscopy,
computed tomography, magnetic resonance, ultrasound, and nuclear medicine. This vibrant,
full-color text is enhanced by more than 1,000 images, charts, and graphs, including hundreds
of new illustrations. This text is a must-have resource for medical imaging professionals,
radiology residents who are preparing for Core Exams, and teachers and students in medical
physics and biomedical engineering.
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The present volume on basic physics of ultrasonographic imaging procedures provides clear
and concise information on the physics behind ultrasound examinations in diagnostic imaging.
It attempts to present the subject from a simple approach that should make it possible for the
target groups to comprehend the important concepts which form the physical basis of
ultrasonic imaging. The main target group of this manual is radiological technologists and
radiographers working with diagnostic ultrasound in developing countries. Clinicians and nurse
practitioners may also find the simple presentation appealing. A conscious effort has been
made to avoid detailed mathematical treatment of the subject. The emphasis is on simplicity.

This open access book gives a complete and comprehensive introduction to the fields
of medical imaging systems, as designed for a broad range of applications. The authors
of the book first explain the foundations of system theory and image processing, before
highlighting several modalities in a dedicated chapter. The initial focus is on modalities
that are closely related to traditional camera systems such as endoscopy and
microscopy. This is followed by more complex image formation processes: magnetic
resonance imaging, X-ray projection imaging, computed tomography, X-ray phasecontrast imaging, nuclear imaging, ultrasound, and optical coherence tomography.
Clinical Imaging Physics: Current and Emerging Practice is the first text of its kind—a
comprehensive reference work covering all imaging modalities in use in clinical
medicine today. Destined to become a classic in the field, this book provides state-ofpractice descriptions for each imaging modality, followed by special sections on new
and emerging applications, technologies, and practices. Authored by luminaries in the
field of medical physics, this resource is a sophisticated, one-volume handbook to a fastadvancing field that is becoming ever more central to contemporary clinical medicine.
Summarizes the current state of clinical imaging physics in one-volume, with a focus on
emerging technologies and applications Provides comprehensive coverage of all key
clinical imaging modalities, taking into account the new realities in healthcare practice
Features a strong focus on clinical application of principles and technology, now and in
the future Contains authoritative text compiled by world-renowned editors and
contributors responsible for guiding the development of the field Practicing radiologists
and medical physicists will appreciate Clinical Imaging Physics as a peerless everyday
reference work. Additionally, graduate students and residents in medical physics and
radiology will find this book essential as they study for their board exams.
The Fourth Edition of this text provides a clear understanding of the physics principles
essential to getting maximum diagnostic value from the full range of current and
emerging imaging technologies. Updated material added in areas such as x-ray
generators (solid-state devices), xerography (liquid toner), CT scanners (fast-imaging
technology) and ultrasound (color Doppler).
The Physics of Medical Imaging reviews the scientific basis and physical principles
underpinning imaging in medicine. It covers the major imaging methods of x-radiology,
nuclear medicine, ultrasound, and nuclear magnetic resonance, and considers
promising new techniques. Following these reviews are several thematic chapters that
cover the mathematics of medical imaging, image perception, computational
requirements, and techniques. Throughout the book, the author encourages readers to
consider key questions concerning imaging. This profusely illustrated and extensively
indexed text is accessible to graduate physical scientists, advanced undergraduates,
and research students. It logically complements books on applications of imaging
techniques in medicine, making it useful for clinicians as well.
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The second edition of this easy-to-understand pocket guide remains an invaluable tool
for students, assistant practitioners and radiographers. Providing an accessible
introduction to the subject in a reader-friendly format, it includes diagrams and
photographs to support the text. Each chapter provides clear learning objectives and a
series of MCQs to test reader assimilation of the material. The book opens with
overviews of image production, basic mathematics and imaging physics, followed by
detailed chapters on the physics relevant to producing diagnostic images using X-rays
and digital technologies. The content has been updated throughout and includes a new
chapter on CT imaging and additional material on radioactivity, dosimetry, and imaging
display and manipulation. Clark’s Essential Physics in Imaging for Radiographers
supports students in demonstrating an understanding of the fundamental definitions of
physics applied to radiography ... all you need to know to pass your exams!
At the heart of every medical imaging technology is a sophisticated mathematical model
of the measurement process and an algorithm to reconstruct an image from the
measured data. This book provides a firm foundation in the mathematical tools used to
model the measurements and derive the reconstruction algorithms used in most of
these modalities. The text uses X-ray computed tomography (X-ray CT) as a
'pedagogical machine' to illustrate important ideas and its extensive discussion of
background material makes the more advanced mathematical topics accessible to
people with a less formal mathematical education. This new edition contains a chapter
on magnetic resonance imaging (MRI), a revised section on the relationship between
the continuum and discrete Fourier transforms, an improved description of the gridding
method, and new sections on both Grangreat's formula and noise analysis in MRimaging. Mathematical concepts are illuminated with over 200 illustrations and
numerous exercises.
Now revised to reflect the new, clinically-focused certification exams, Review of
Radiological Physics, Fourth Edition, offers a complete review for radiology residents
and radiologic technologists preparing for certification. . This new edition covers x-ray
production and interactions, projection and tomographic imaging, image quality,
radiobiology, radiation protection, nuclear medicine, ultrasound, and magnetic
resonance – all of the important physics information you need to understand the factors
that improve or degrade image quality. Each chapter is followed by 20 questions for
immediate self-assessment, and two end-of-book practice exams, each with 100
additional questions, offer a comprehensive review of the full range of topics.
"An excellent primer on medical imaging for all members of the medical profession . . .
including non-radiological specialists. It is technically solid and filled with diagrams and
clinical images illustrating important points, but it is also easily readable . . . So many
outstanding chapters . . . The book uses little mathematics beyond simple algebra [and]
presents complex ideas in very understandable terms." —Melvin E. Clouse, MD, Vice
Chairman Emeritus, Department of Radiology, Beth Israel Deaconess Medical Center
and Deaconess Professor of Radiology, Harvard Medical School A well-known medical
physicist and author, an interventional radiologist, and an emergency room physician
with no special training in radiology have collaborated to write, in the language familiar
to physicians, an introduction to the technology and clinical applications of medical
imaging. It is intentionally brief and not overly detailed, intended to help clinicians with
very little free time rapidly gain enough command of the critically important imaging
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tools of their trade to be able to discuss them confidently with medical and technical
colleagues; to explain the general ideas accurately to students, nurses, and
technologists; and to describe them effectively to concerned patients and loved ones.
Chapter coverage includes: Introduction: Dr. Doe's Headaches Sketches of the
Standard Imaging Modalities Image Quality and Dose Creating Subject Contrast in the
Primary X-Ray Image Twentieth-Century (Analog) Radiography and Fluoroscopy
Radiation Dose and Radiogenic Cancer Risk Twenty-First-Century (Digital) Imaging
Digital Planar Imaging Computed Tomography Nuclear Medicine (Including SPECT and
PET) Diagnostic Ultrasound (Including Doppler) MRI in One Dimension and with No
Relaxation Mapping T1 and T2 Proton Spin Relaxation in 3D Evolving and
Experimental Modalities
This book explains clearly and in detail all aspects of radiation protection in nuclear
medicine, including measurement quantities and units, detectors and dosimeters, and
radiation biology. Discussion of radiation doses to patients and to embryos, fetuses,
and children forms a central part of the book. Phantom models, biokinetic models,
calculations, and software solutions are all considered, and a further chapter is devoted
to quality assurance and reference levels. Occupational exposure also receives
detailed attention. Exposure resulting from the production, labeling, and injection of
radiopharmaceuticals and from contact with patients is discussed and shielding
calculations are explained. The book closes by considering exposure of the public and
summarizing the "rules of thumb" for radiation protection in nuclear medicine. This is an
ideal textbook for students and a ready source of useful information for nuclear
medicine specialists and medical physics experts.
Master the critical physics content you need to know with this new title in the popular
Case Review series. Imaging Physics Case Review offers a highly illustrated, casebased preparation for board review to help residents and recertifying radiologists
succeed on exams and demonstrate a clinical understanding of physics, patient safety,
and improvement of imaging accuracy and interpretation. Presents 150 high-yield case
studies organized by level of difficulty, with multiple-choice questions, answers, and
rationales that mimic the format of certification exams. Uses short, easily digestible
chapters and high-quality illustrations for efficient, effective learning and exam
preparation. Discusses current advances in all modalities, ensuring that your study is
up-to-date and clinically useful. Covers today’s key physics topics including radiation
safety and methods to prevent patient harm; how to reduce artifacts; basics of radiation
doses including dose reduction strategies; cardiac CT physics; advanced ultrasound
techniques; and how to optimize image quality using physics principles. Enhanced
eBook version included with purchase, which allows you to access all of the text,
figures, and references from the book on a variety of devices
Diagnostic Ultrasound Imaging provides a unified description of the physical principles
of ultrasound imaging, signal processing, systems and measurements. This
comprehensive reference is a core resource for both graduate students and engineers
in medical ultrasound research and design. With continuing rapid technological
development of ultrasound in medical diagnosis, it is a critical subject for biomedical
engineers, clinical and healthcare engineers and practitioners, medical physicists, and
related professionals in the fields of signal and image processing. The book contains 17
new and updated chapters covering the fundamentals and latest advances in the area,
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and includes four appendices, 450 figures (60 available in color on the companion
website), and almost 1,500 references. In addition to the continual influx of readers
entering the field of ultrasound worldwide who need the broad grounding in the core
technologies of ultrasound, this book provides those already working in these areas
with clear and comprehensive expositions of these key new topics as well as
introductions to state-of-the-art innovations in this field. Enables practicing engineers,
students and clinical professionals to understand the essential physics and signal
processing techniques behind modern imaging systems as well as introducing the latest
developments that will shape medical ultrasound in the future Suitable for both
newcomers and experienced readers, the practical, progressively organized applied
approach is supported by hands-on MATLAB® code and worked examples that enable
readers to understand the principles underlying diagnostic and therapeutic ultrasound
Covers the new important developments in the use of medical ultrasound: elastography
and high-intensity therapeutic ultrasound. Many new developments are
comprehensively reviewed and explained, including aberration correction, acoustic
measurements, acoustic radiation force imaging, alternate imaging architectures,
bioeffects: diagnostic to therapeutic, Fourier transform imaging, multimode imaging,
plane wave compounding, research platforms, synthetic aperture, vector Doppler,
transient shear wave elastography, ultrafast imaging and Doppler, functional ultrasound
and viscoelastic models
Since its first edition in 1980, Essential Physics forRadiographers has earned an
international reputation as a clear andstraightforward introduction to the physics of
radiography. Now inits fourth edition, this book remains a core textbook for
studentradiographers. The authors have retained the pragmatic approach of
earliereditions and continue to target the book particularly at thosestudents who find
physics a difficult subject to grasp. The fourthedition builds on the major revisions
introduced in the thirdedition. The content has been updated to reflect recent advances
inimaging technology. The chapter on Radiation Safety has beencompletely rewritten in
the light of the latest changes in relevantlegislation, and a re-examination of the
physical principlesunderpinning magnetic resonance imaging forms the basis of a
newchapter. Worked examples and calculations again feature strongly,and the
innovative and popular Maths Help File, guides readersgently through the mathematical
steps and concepts involved. Thereference citations have been updated and now
include Internetsources.
This publication is aimed at students and teachers involved in programmes that train
medical physicists for work in diagnostic radiology. It provides, in the form of a syllabus,
a comprehensive overview of the basic medical physics knowledge required for the
practice of modern diagnostic radiology. This makes it particularly useful for graduate
students and residents in medical physics programmes. The material presented in the
publication has been endorsed by the major international organisations and is the
foundation for academic and clinical courses in both diagnostic radiology physics and in
emerging areas such as imaging in radiotherapy.
Over recent years there has been a vast expansion in the variety of imaging techniques
available, and developments in machine specifications continue apace. If radiologists
and radiographers are to obtain optimal image quality while minimising exposure times,
a good understanding of the fundamentals of the radiological science underpinning
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diagnostic imaging is essential. The second edition of this well-received textbook
continues to cover all technical aspects of diagnostic radiology, and remains an ideal
companion during examination preparation and beyond. The content includes a review
of basic science aspects of imaging, followed by a detailed explanation of radiological
sciences, conventional x-ray image formation and other imaging techniques. The
enormous technical advances in computed tomography, including multislice acquisition
and 3D image reconstruction, digital imaging in the form of image plate and direct
radiography, magnetic resonance imaging, colour flow imaging in ultrasound and
positron radiopharmaceuticals in nuclear medicine, are all considered here. A chapter
devoted to computers in radiology considers advances in radiology information systems
and computer applications in image storage and communication systems. The text
concludes with a series of general topics relating to diagnostic imaging. The content
has been revised and updated throughout to ensure it remains in line with the
Fellowship of the Royal College of Radiologists (FRCR) examination, while European
and American perspectives on technology, guidelines and regulations ensure
international relevance.
This timely overview of dose, benefit, and risk in medical imaging explains to readers
how to apply this information for informed decision-making that improves patient
outcomes. The chapters cover patient and physician perspectives, referral guidelines,
appropriateness criteria, and quantifying medical imaging benefits. The authors have
included essential discussion about radiologic physics in medical imaging,
fundamentals of dose and image quality, risk assessment, and techniques for
optimization and dose reduction. The book highlights practical implementation aspects
with useful case studies and checklists for treatment planning. Clinicians, students,
residents, and professionals in medical physics, biomedical engineering, radiology,
oncology, and allied disciplines will find this book an essential resource with the
following key features: Discusses risk, benefit, dose optimization, safety, regulation,
radiological protection, and shared & informed decision-making. Covers regulatory
oversight by government agencies, manufacturers, and societies. Highlights best
practices for improving patient safety and outcomes. Gives guidelines on doses
associated with specific procedures.
While there are many excellent texts focused on clinical medical imaging, there are few
books that approach in vivo imaging technologies from the perspective of a scientist or
physician-scientist using, or interested in using, these techniques in research. It is for
these individuals that Essentials of In Vivo Biomedical Imaging is written.Featurin

This renowned work is derived from the authors' acclaimed national review
course (“Physics of Medical Imaging") at the University of California-Davis for
radiology residents. The text is a guide to the fundamental principles of medical
imaging physics, radiation protection and radiation biology, with complex topics
presented in the clear and concise manner and style for which these authors are
known. Coverage includes the production, characteristics and interactions of
ionizing radiation used in medical imaging and the imaging modalities in which
they are used, including radiography, mammography, fluoroscopy, computed
tomography and nuclear medicine. Special attention is paid to optimizing patient
dose in each of these modalities. Sections of the book address topics common to
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all forms of diagnostic imaging, including image quality and medical informatics
as well as the non-ionizing medical imaging modalities of MRI and ultrasound.
The basic science important to nuclear imaging, including the nature and
production of radioactivity, internal dosimetry and radiation detection and
measurement, are presented clearly and concisely. Current concepts in the fields
of radiation biology and radiation protection relevant to medical imaging, and a
number of helpful appendices complete this comprehensive textbook. The text is
enhanced by numerous full color charts, tables, images and superb illustrations
that reinforce central concepts. The book is ideal for medical imaging
professionals, and teachers and students in medical physics and biomedical
engineering. Radiology residents will find this text especially useful in bolstering
their understanding of imaging physics and related topics prior to board exams.
This text explores medical imaging, one of the most significant areas of recent
mathematical applications, in a concise manner accessible to undergraduate
students. The author emphasizes the mathematical aspects of medical imaging,
including not only the theoretical background, but also the role of approximation
methods and the computer implementation of the inversion algorithms. In twentyfirst century health care, CAT scans, ultrasounds, and MRIs are commonplace.
Significant computational advances, along with the development, design, and
improvement of the machines themselves, can only occur in conjunction with a
proper understanding of the mathematics. This book is inherently interdisciplinary
in nature, and therefore is appropriate for students of engineering, physics, and
computer science, in addition to mathematics.
The fifth edition of this respected book encompasses all the advances and
changes that have been made since it was last revised. It not only presents new
ideas and information, it shifts its emphases to accurately reflect the inevitably
changing perspectives in the field engendered by progress in the understanding
of radiological physics. The rapid development of computing technology in the
three decades since the publication of the fourth edition has enabled the equally
rapid expansion of radiology, radiation oncology, nuclear medicine and
radiobiology. The understanding of these clinical disciplines is dependent on an
appreciation of the underlying physics. The basic radiation physics of relevance
to clinical oncology, radiology and nuclear medicine has undergone little change
over the last 70 years, so much of the material in the introductory chapters
retains the essential flavour of the fourth edition, updated as required. This book
is written to help the practitioners in these fields understand the physical science,
as well as to serve as a basic tool for physics students who intend working as
medical radiation physicists in these clinical fields. It is the authors’ hope that
students and practitioners alike will find the fifth edition of The Physics of
Radiology lucid and straightforward.
A straightforward presentation of the broad concepts underlying radiological
physics and radiation dosimetry for the graduate-level student. Covers photon
and neutron attenuation, radiation and charged particle equilibrium, interactions
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of photons and charged particles with matter, radiotherapy dosimetry, as well as
photographic, calorimetric, chemical, and thermoluminescence dosimetry.
Includes many new derivations, such as Kramers X-ray spectrum, as well as
topics that have not been thoroughly analyzed in other texts, such as broadbeam attenuation and geometrics, and the reciprocity theorem. Subjects are
layed out in a logical sequence, making the topics easier for students to follow.
Supplemented with numerous diagrams and tables.
Previous ed. published as: Physics for medical imaging / R.F. Farr. c1997.
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