diagnostic imaging physics

diagnostic imaging physics is a foundational discipline that underpins the technological and clinical
aspects of medical imaging. This field involves the study of the physical principles and instrumentation
used to generate images of the human body for diagnostic purposes. Understanding diagnostic
imaging physics is essential for optimizing image quality, minimizing radiation dose, and ensuring
patient safety. Imaging modalities such as X-ray, computed tomography (CT), magnetic resonance
imaging (MRI), ultrasound, and nuclear medicine all rely heavily on specific physical concepts and
techniques. This article explores the core principles of diagnostic imaging physics, the various imaging
modalities, image formation, and the role of physics in image quality and safety. Additionally, it

addresses emerging trends and challenges in this evolving field.
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Fundamental Principles of Diagnostic Imaging Physics

Diagnostic imaging physics encompasses the study of how different forms of energy interact with
tissues and materials to produce images. These principles form the scientific basis for developing and

utilizing medical imaging technologies effectively. Key physical concepts include the behavior of



electromagnetic radiation, sound waves, and radioactive decay, all of which play roles in various

imaging modalities.

Electromagnetic Radiation

Electromagnetic radiation is central to many imaging techniques, including X-rays and MRI. X-rays are
high-energy photons that penetrate the body, with varying absorption depending on tissue density. MRI
employs radiofrequency waves in a strong magnetic field to manipulate nuclear spin properties,

producing detailed soft tissue contrast.

Acoustic Waves in Ultrasound

Ultrasound imaging relies on high-frequency sound waves that reflect off tissue interfaces. The physics
of wave propagation, reflection, refraction, and attenuation are critical to understanding image

generation and quality in ultrasound diagnostics.

Radioactive Decay in Nuclear Medicine

Nuclear medicine imaging utilizes radioactive isotopes emitting gamma rays or positrons. The physics
of radioactive decay and particle detection enables visualization of physiological processes, enhancing

diagnostic capabilities.

Key Physical Parameters

Several physical parameters are crucial in diagnostic imaging physics, including:

e Energy and wavelength of radiation or sound waves

¢ Interaction mechanisms such as absorption, scattering, and emission



¢ Detector sensitivity and resolution

¢ Signal-to-noise ratio and contrast resolution

Imaging Modalities and Their Physical Basis

Various diagnostic imaging modalities utilize different physical principles to create images. Each
modality offers distinct advantages and is suited for specific clinical applications based on the

underlying physics.

X-Ray Imaging

X-ray imaging is based on the differential absorption of X-rays by tissues. Dense structures such as
bone absorb more X-rays, appearing white on radiographs, while soft tissues absorb less and appear
in varying shades of gray. The physics of X-ray generation, attenuation, and detection are fundamental

to radiography and fluoroscopy.

Computed Tomography (CT)

CT imaging uses multiple X-ray measurements taken from different angles to reconstruct cross-
sectional images of the body. The physics involves X-ray production, detector arrays, and complex

algorithms for image reconstruction, enabling high-resolution 3D visualization.

Magnetic Resonance Imaging (MRI)

MRI exploits nuclear magnetic resonance, where hydrogen nuclei in tissues align with a strong
magnetic field and respond to radiofrequency pulses. The emitted signals are processed to create

detailed images with excellent soft tissue contrast, based on relaxation times and tissue properties.



Ultrasound Imaging

Ultrasound imaging is based on the propagation and reflection of sound waves. Transducers emit high-
frequency pulses and detect echoes returning from tissue interfaces, forming real-time images

commonly used for soft tissue and vascular evaluation.

Nuclear Medicine Imaging

Nuclear medicine involves administering radioactive tracers that emit gamma rays or positrons
detected by gamma cameras or PET scanners. The physics of radioactive decay and coincidence

detection enables functional imaging of metabolic and physiological processes.

Image Formation and Quality in Diagnostic Imaging

The process of image formation in diagnostic imaging physics depends on capturing and processing
signals generated by the interaction of energy with tissues. Quality factors such as resolution, contrast,

and noise critically impact diagnostic accuracy.

Spatial Resolution

Spatial resolution refers to the ability to distinguish small structures in an image. It is influenced by
detector design, system geometry, and physical limitations of the modality. Higher spatial resolution

enhances the detection of fine anatomical details.

Contrast Resolution

Contrast resolution defines the capacity to differentiate between tissues with similar densities or
compositions. Techniques such as contrast agents and image processing improve visualization of

subtle differences in tissue characteristics.



Signal-to-Noise Ratio (SNR)

SNR measures the level of desired signal relative to background noise. Optimizing SNR is essential for

clear and accurate images, often balanced against radiation dose or scan time constraints.

Artifacts and Their Mitigation

Artifacts are distortions or errors in images caused by physical, technical, or patient-related factors.
Understanding their physical origins is vital for minimizing their impact through equipment calibration,

protocol adjustments, and advanced correction algorithms.

Radiation Safety and Dose Optimization

Radiation safety is a critical consideration in diagnostic imaging physics, particularly in modalities
involving ionizing radiation such as X-rays and nuclear medicine. Balancing image quality with patient

safety requires a deep understanding of dose principles and protective strategies.

Principles of Radiation Protection

The principles of radiation protection include justification, optimization, and dose limitation. Justification
ensures that imaging is clinically warranted, optimization reduces exposure while maintaining image

quality, and dose limits protect patients and staff from excessive radiation.

Measuring and Monitoring Radiation Dose

Dose quantities such as absorbed dose, equivalent dose, and effective dose quantify radiation
exposure. Monitoring these doses allows clinicians to track cumulative exposure and implement dose-

reduction strategies.



Dose Reduction Techniques

Techniques to minimize radiation dose without compromising diagnostic efficacy include:

Using appropriate imaging protocols tailored to clinical indications

Employing advanced detector technologies with higher sensitivity

Implementing iterative reconstruction algorithms in CT

Utilizing shielding and positioning to protect sensitive tissues

Advancements and Challenges in Diagnostic Imaging Physics

Ongoing advancements in diagnostic imaging physics continue to enhance image quality, reduce risks,
and expand clinical applications. However, challenges remain in balancing technological complexity,

cost, and accessibility.

Innovations in Imaging Technology

Emerging technologies such as photon-counting detectors, artificial intelligence-based image
reconstruction, and hybrid imaging systems are revolutionizing diagnostic imaging. These advances

improve resolution, reduce artifacts, and enable personalized imaging protocols.

Integration of Artificial Intelligence

Artificial intelligence (Al) and machine learning algorithms are increasingly integrated into image

analysis and quality control. Al enhances diagnostic accuracy, automates routine tasks, and assists in



optimizing imaging parameters based on physical models.

Challenges in Radiation Dose Management

Despite improvements, managing radiation dose remains challenging due to variability in patient size,
clinical indications, and equipment capabilities. Ongoing research focuses on developing standardized

protocols and real-time dose monitoring systems.

Future Directions in Diagnostic Imaging Physics

Future trends point towards personalized imaging, combining multi-modality data, and expanding
functional imaging capabilities. Advances in physics research will continue to drive safer, faster, and

more precise diagnostic imaging techniques.

Frequently Asked Questions

What is diagnostic imaging physics?

Diagnostic imaging physics is the study of the physical principles and technologies underlying medical
imaging techniques used to diagnose diseases, such as X-rays, MRI, CT scans, and ultrasound.
How does X-ray imaging work in diagnostic physics?

X-ray imaging works by passing X-ray photons through the body, which are absorbed differently by
various tissues; the transmitted rays are captured on a detector to create an image based on tissue

density differences.

What role does magnetic resonance imaging (MRI) physics play in



diagnostics?

MRI physics involves the use of strong magnetic fields and radiofrequency pulses to align and then
detect the behavior of hydrogen nuclei in the body, producing detailed soft tissue images without

ionizing radiation.

How is radiation dose managed in diagnostic imaging?

Radiation dose is managed by optimizing imaging protocols to use the lowest possible dose that
achieves adequate image quality, employing shielding, and using dose-monitoring technologies to

minimize patient exposure.

What is the importance of image resolution and contrast in diagnostic
imaging physics?

Image resolution determines the level of detail visible in an image, while contrast differentiates
between tissues; both are critical for accurate diagnosis and depend on the physics of the imaging

modality and parameters used.

How do CT scanners utilize physics principles for imaging?

CT scanners use X-ray beams rotating around the patient to collect multiple projections, which are
processed using algorithms based on physics principles to reconstruct cross-sectional images of the

body's internal structures.

What advancements in diagnostic imaging physics are improving
patient outcomes?

Advancements include the development of low-dose imaging techniques, improved detector
technology, Al-enhanced image reconstruction, and multimodal imaging combining different physical

principles for comprehensive diagnostics.



How does ultrasound imaging physics differ from other imaging
modalities?

Ultrasound imaging uses high-frequency sound waves that reflect off tissues to create images; unlike
ionizing radiation-based methods, it relies on acoustic impedance differences and is safe for repeated

use.

What is the significance of contrast agents in diagnostic imaging
physics?

Contrast agents alter the physical properties of tissues, such as X-ray attenuation or magnetic
relaxation times, enhancing image contrast and enabling better visualization of structures or

abnormalities.

How is image noise related to diagnostic imaging physics and how can
it be minimized?

Image noise, caused by statistical fluctuations in signal detection, affects image quality; it can be
minimized by optimizing acquisition parameters, using advanced detectors, and applying image

processing techniques.

Additional Resources

1. Radiologic Science for Technologists: Physics, Biology, and Protection

This comprehensive textbook covers the fundamental principles of radiologic physics, including the
nature of x-rays, image formation, and radiation protection. It is designed for students and
professionals in radiologic technology, offering clear explanations and practical applications. The book
also includes detailed discussions on radiobiology and patient safety, making it an essential resource

for understanding diagnostic imaging physics.



2. Introduction to Radiological Physics and Radiation Dosimetry

Authored by Frank Herbert Attix, this book provides an in-depth introduction to the physical principles
underlying diagnostic radiology and radiation dosimetry. It emphasizes the quantitative aspects of
radiation interactions and measurement techniques. The text is well-suited for medical physicists and

radiologists seeking a solid foundation in imaging physics and dose assessment.

3. Physics of Radiology

A classic reference in the field, this book explains the physical processes involved in the generation
and use of ionizing radiation in medical imaging. It covers topics such as radiation production,
detection, and image quality factors. The detailed theoretical approach supports a deep understanding

of diagnostic imaging systems and their optimization.

4. Medical Imaging Physics

This book offers a thorough overview of the physics principles behind various medical imaging
modalities, including x-ray, CT, MRI, and ultrasound. It balances theoretical concepts with clinical
applications, helping readers grasp how imaging technologies work and how images can be improved.

The text is widely used in medical physics education programs.

5. Diagnostic Imaging Physics: A Handbook for Teachers and Students

Published by the International Atomic Energy Agency (IAEA), this handbook is a valuable educational
resource for teaching and learning diagnostic imaging physics. It covers fundamental concepts,
equipment operation, quality assurance, and radiation protection. The book is designed to support

standardization and best practices in imaging physics education worldwide.

6. Computed Tomography: Physical Principles, Clinical Applications, and Quality Control

This book focuses specifically on the physics and technology of computed tomography (CT). It
explains image formation, system components, and factors affecting image quality. The text also
addresses clinical applications and methods for maintaining and improving CT system performance

through quality control.

7. Essentials of Radiographic Physics and Imaging



A concise and accessible text, this book introduces the key concepts of radiographic physics and
image production. It includes explanations of x-ray generation, interaction with matter, and image
receptor technologies. The book is ideal for students beginning their study of diagnostic imaging

physics and radiography.

8. Principles and Applications of Radiological Physics

This book presents the foundational physics principles relevant to diagnostic radiology and nuclear
medicine. It discusses radiation interactions, image formation, and instrumentation in detail. The text
serves as a comprehensive guide for students and practitioners aiming to deepen their understanding

of imaging physics.

9. Quality and Safety in Radiology

Focusing on the practical aspects of diagnostic imaging, this book addresses quality assurance,
radiation safety, and risk management in radiology departments. It combines physics knowledge with
regulatory and clinical considerations to promote safe and effective imaging practices. The text is a
useful reference for medical physicists, radiologists, and technologists committed to maintaining high

standards in imaging services.
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diagnostic imaging physics: Hendee's Physics of Medical Imaging Ehsan Samei, Donald J.
Peck, 2019-02-08 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
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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.

diagnostic imaging physics: The Physics of Diagnostic Imaging David Dowsett, Patrick A
Kenny, R Eugene Johnston, 2006-04-28 Over recent years there has been a vast expansion in the
variety of imaging techniques available, and developments in machine specifications continue apace.

diagnostic imaging physics: The Essential Physics of Medical Imaging Jerrold T.
Bushberg, John M. Boone, 2011-12-20 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.

diagnostic imaging physics: Problems and Solutions in Medical Physics Kwan Hoong Ng,
Jeannie Hsiu Ding Wong, Geoffrey Clarke, 2018-05-20 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

diagnostic imaging physics: Clinical Imaging Physics Ehsan Samei, Douglas E. Pfeiffer,
2020-06-30 Clinical Medical 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-of-practice 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 fast-advancing field that is becoming ever more central to
contemporary clinical medicine. Summarizes the current state of clinical medical 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 Medical 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.

diagnostic imaging physics: Introduction to Medical Imaging Nadine Barrie Smith,
Andrew Webb, 2010-11-18 Covering the basics of X-rays, CT, PET, nuclear medicine, ultrasound, and
MR, 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
state-of-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.

diagnostic imaging physics: Handbook of Medical Imaging Jacob Beutel, Harold L. Kundel,
Richard L. Van Metter, 2000 This volume describes concurrent engineering developments that affect
or are expected to influence future development of digital diagnostic imaging. It also covers current
developments in Picture Archiving and Communications System (PACS) technology, with particular
emphasis on integration of emerging imaging technologies into the hospital environment.

diagnostic imaging physics: Diagnostic Radiology Physics with MATLAB® Johan
Helmenkamp, Robert Bujila, Gavin Poludniowski, 2020-11-23 Imaging modalities in radiology
produce ever-increasing amounts of data which need to be displayed, optimized, analyzed and
archived: a big data as well as an image processing problem. Computer programming skills are
rarely emphasized during the education and training of medical physicists, meaning that many
individuals enter the workplace without the ability to efficiently solve many real-world clinical
problems. This book provides a foundation for the teaching and learning of programming for medical
physicists and other professions in the field of Radiology and offers valuable content for novices and
more experienced readers alike. It focuses on providing readers with practical skills on how to
implement MATLAB® as an everyday tool, rather than on solving academic and abstract physics
problems. Further, it recognizes that MATLAB is only one tool in a medical physicist’s toolkit and
shows how it can be used as the glue to integrate other software and processes together. Yet, with
great power comes great responsibility. The pitfalls to deploying your own software in a clinical
environment are also clearly explained. This book is an ideal companion for all medical physicists
and medical professionals looking to learn how to utilize MATLAB in their work. Features
Encompasses a wide range of medical physics applications in diagnostic and interventional radiology
Advances the skill of the reader by taking them through real-world practical examples and solutions
with access to an online resource of example code The diverse examples of varying difficulty make
the book suitable for readers from a variety of backgrounds and with different levels of
programming experience.

diagnostic imaging physics: Diagnostic Radiology Physics International Atomic Energy
Agency, D. R. Dance, 2014 This publication is aimed at students and teachers involved in
programmes that train medical physicists for work in diagnostic radiology. It provides a



comprehensive overview of the basic medical physics knowledge required in the form of a syllabus
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 organizations and is the foundation for academic and
clinical courses in both diagnostic radiology physics and in emerging areas such as imaging in
radiotherapy.

diagnostic imaging physics: The Physics of Radiology and Imaging K Thayalan, Ramamoorthy
Ravichandran, 2014-05-30 This book explains the principles, instrumentation, function, application
and limitations of all radiological techniques - radiography, fluoroscopy, mammography, computed
tomography, ultrasound and magnetic resonance imaging. Beginning with an introduction to the
fundamental concepts, the following chapters provide in depth coverage of each of the techniques
from the perspective of a medical physicist. Presented in an easy to read format, this book is an
invaluable reference for postgraduate students in medical physics and radiology and candidates
training for FRCR exams. It includes nearly 280 images, illustrations and tables to enhance learning.
Key points Explains principles, instrumentation, function, application and limitations of all
radiological techniques Presented from perspective of medical physicists Includes nearly 280
images, illustrations and tables Highly useful for postgraduates in medical physics and radiology,
and FRCR candidates

diagnostic imaging physics: Physics for Medical Imaging Applications Yves Lemoigne,
Alessandra Caner, Ghita Rahal, 2007-01-05 This book introduces the fundamental aspects of digital
imaging and covers four main themes: ultrasound techniques and imaging applications, magnetic
resonance and MP] 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.

diagnostic imaging physics: Problems and Solutions in Medical Physics Kwan-Hoong Ng,
Jeannie Hsiu Ding Wong, Geoffrey David Clarke, 2018 While graduate programs in medical physics
are increasing across the globe, there is no graduate-level book currently dedicated to solving
problems in medical physics. Filling this need, the first volume of this set covers diagnostic imaging
physics. It is suitable for graduate courses in medical physics, radiological sciences, and biomedical
engineering. The book helps students understand how to apply theoretical concepts in real-world
medical physics situations--

diagnostic imaging physics: Medical Imaging Physics William R. Hendee, E. Russell
Ritenour, 2003-04-14 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.

diagnostic imaging physics: Physics for Diagnostic Radiology, Third Edition Philip Palin
Dendy, Brian Heaton, 1999-05-01 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.

diagnostic imaging physics: Christensen's Physics of Diagnostic Radiology Thomas S. Curry,
James E. Dowdey, Robert C. Murry, 1990 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).

diagnostic imaging physics: The Expanding Role of Medical Physics in Diagnostic Imaging
Donald G. Frey, Perry Sprawls, 1998-03-31 With the increasing importance of ultrasound and
computed tomography in radiologic imaging, it is essential that medical physicists understand not
only these new technologies, but the relationships between these modalities and other imaging
techniques.

diagnostic imaging physics: Handbook of X-ray Imaging Paolo Russo, 2017-12-14
Containing chapter contributions from over 130 experts, this unique publication is the first
handbook dedicated to the physics and technology of X-ray imaging, offering extensive coverage of
the field. This highly comprehensive work is edited by one of the world’s leading experts in X-ray
imaging physics and technology and has been created with guidance from a Scientific Board
containing respected and renowned scientists from around the world. The book's scope includes 2D
and 3D X-ray imaging techniques from soft-X-ray to megavoltage energies, including computed
tomography, fluoroscopy, dental imaging and small animal imaging, with several chapters dedicated
to breast imaging techniques. 2D and 3D industrial imaging is incorporated, including imaging of
artworks. Specific attention is dedicated to techniques of phase contrast X-ray imaging. The
approach undertaken is one that illustrates the theory as well as the techniques and the devices
routinely used in the various fields. Computational aspects are fully covered, including 3D
reconstruction algorithms, hard/software phantoms, and computer-aided diagnosis. Theories of
image quality are fully illustrated. Historical, radioprotection, radiation dosimetry, quality assurance
and educational aspects are also covered. This handbook will be suitable for a very broad audience,
including graduate students in medical physics and biomedical engineering; medical physics
residents; radiographers; physicists and engineers in the field of imaging and non-destructive
industrial testing using X-rays; and scientists interested in understanding and using X-ray imaging
techniques. The handbook's editor, Dr. Paolo Russo, has over 30 years’ experience in the academic
teaching of medical physics and X-ray imaging research. He has authored several book chapters in
the field of X-ray imaging, is Editor-in-Chief of an international scientific journal in medical physics,
and has responsibilities in the publication committees of international scientific organizations in
medical physics. Features: Comprehensive coverage of the use of X-rays both in medical radiology
and industrial testing The first handbook published to be dedicated to the physics and technology of
X-rays Handbook edited by world authority, with contributions from experts in each field

diagnostic imaging physics: Clinical Diagnostic and Interventional Radiology Physics with
Matlab Robert Bujila, 2020-11-24 Imaging modalities in radiology produce ever-increasing amounts
of data which need to be displayed, optimized, analyzed and archived: a big data as well as an image
processing problem. Computer programming skills are rarely emphasized during the education and
training of medical physicists, meaning that many individuals enter the workplace without the ability
to efficiently solve many real-world clinical problems. This book provides a foundation for the
teaching and learning of programming for medical physicists and other professions in the field of
Radiology and offers valuable content for novices and more experienced readers alike. It focuses on
providing readers with practical skills on how to implement MATLAB(R) as an everyday tool, rather
than on solving academic and abstract physics problems. Further, it recognizes that MATLAB(R) is
only one tool in a medical physicist's toolkit and shows how it can be used as the glue to integrate
other software and processes together. Yet with great power comes great responsibility. The pitfalls
to deploying your own software in a clinical environment are also clearly explained. This book is an
ideal companion for all medical physicists and medical professionals looking to learn how to utilise
MATLAB(R) in their work. Features: Encompasses a wide range of medical physics applications in
diagnostic and interventional radiology Advances the skill of the reader by taking them through real
world practical examples and solutions with access to an online resource of example code The
diverse examples of varying difficulty makes the book suitable for readers from a variety of



backgrounds and with different levels of programming experience

diagnostic imaging physics: The Essential Physics of Medical Imaging, Jerrold Bushberg,
2020-11

diagnostic imaging physics: The Essential Physics of Medical Imaging Jerrold T.
Bushberg, J. Anthony Seibert, Edwin M. Leidholdt, Jr., John M. Boone, 2020-11-04 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-to-date, 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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