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Dosimetric Principles Quantities And Units
Radiation Dosimetry, Second Edition, Volume I: Fundamentals describes the significant
aspects and fundamentals of radiation dosimetry. This books deals with the concepts
and units of dosimetry; special problems of energy deposition in the microscopic
domain; interactions of x and y rays, charged particles, and neutrons with matter;
mathematical theory of radiation fields; ionization; and cavity-chamber theory. Other
topics discussed include the LET distributions, Compton and photoelectric effect, pair
production by photons, dosimetry principles, and interactions of neutrons with tissue
elements. The calculation of neutron dose in large objects; ionization in gases, liquids,
and solids; and cavity dimensions comparable with the electron ranges are also
deliberated. This publication likewise covers the measurement of absorbed dose and
exposure and application of cavity theory to devices other than the ionization chamber.
This volume is a valuable reference for radiation workers, but is also beneficial to
students and researchers interested in radiation dosimetry.
This book concentrates on radiation dosimetry which is fundamental to all radiation
processes, especially in the sterilization of medical devices and in food irradiation. It is
a development of reports from the International Commission on Radiation Units and
Measurements.
This book begins with the basic terms and definitions and takes a student, step by step,
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through all areas of medical physics. The book covers radiation therapy, diagnostic
radiology, dosimetry, radiation shielding, and nuclear medicine, all at a level suitable for
undergraduates. This title not only describes the basics concepts of the field, but also
emphasizes numerical and mathematical problems and examples. Students will find An
Introduction to Medical Physics to be an indispensible resource in preparations for
further graduate studies in the field.
Radiation dosimetry has made great progress in the last decade, mainly because
radiation therapy is much more widely used. Since the first edition, many new
developments have been made in the basic methods for dosimetry, i.e. ionization
chambers, TLD, chemical dosimeters, and photographic films. Radiation Dosimetry:
Instrumentation and Methods, Second Edition brings to the reader these latest
developments. Written at a high level for medical physicists, engineers, and advanced
dosimetrists, it concentrates only on evolvement during the last decade, relying on the
first edition to provide the basics.
Important Notice: Media content referenced within the product description or the
product text may not be available in the ebook version.
First published in 1979, this volume presents an elementary and, as far as is
practicable, non-mathematical introduction to radiation dosimetry. Where it proved
necessary to use mathematical notation, it was kept to a simple level. The volume
treats dosimetry from first principles, dealing with the interaction of the various
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radiations with matter, then defining dosimetric quantities and units and showing how
the more important ones are measured. It concludes with a brief chapter on radiation
protection. Although a number of dosimetric systems are described in some detail the
treatment is by no means encyclopaedic. SI units appear throughout, including some
which were not yet in universal use when the book was first published. Where it was
considered necessary, the older non-SI units were also defined and conversion factors
were given.
Fosters a thorough understand of radiation dosimetry concepts: detailed solutions to
the exercises in the textbook "Fundamentals of Ionizing Radiation Dosimetry"!
The thoroughly updated fifth edition of this landmark work has been extensively revised to
better represent the rapidly changing field of radiation oncology and to provide an
understanding of the many aspects of radiation oncology. This edition places greater emphasis
on use of radiation treatment in palliative and supportive care as well as therapy.
Although many radiation protection scientists and engineers use dose coefficients, few know
the origin of those dose coefficients. This is the first book in over 40 years to address the topic
of radiation protection dosimetry in intimate detail. Advanced Radiation Protection Dosimetry
covers all methods used in radiation protection dosimetry, including advanced external and
internal radiation dosimetry concepts and regulatory applications. This book is an ideal
reference for both scientists and practitioners in radiation protection and students in graduate
health physics and medical physics courses. Features: A much-needed book filling a gap in the
market in a rapidly expanding area Contains the history, evolution, and the most up-to-date
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computational dosimetry models Authored and edited by internationally recognized authorities
and subject area specialists Interrogates both the origins and methodologies of dose
coefficient calculation Incorporates the latest international guidance for radiation dosimetry and
protection
One essential characteristic of life is the exchange of matter and energy between organisms
and their environment. Radiation is a form of energy that has always been around in nature
and will forever be the companion of human beings throughout life. In order to assess the
impact of radiation exposures properly, it is essential to introduce appropriate quantities and
units which can then be used for quantification of exposures from various sources. In principle,
radiation protection is mainly aimed at controlling radiation exposure, while radiation dosimetry
deals primarily with the measurement of relevant radiation quantities especially doses. This
book is divided into two parts. The first contains up-to-date definitions of the most significant
radiation quantities including their interpretation. In the second part, the exposures of both
individuals and population at large to various types of natural and man-made sources are
compared and discussed. The concept of quantities and units as well as analysis of exposure
due to various sources in our environment is based on the latest, highly regarded authentic
sources such as ICRU, ICRP, IAEA and particularly UNSCEAR reports and recommendations.
The material reflects the latest review of the current terminology in radiation protection
dosimetry and the contemporary assessment of radiation exposures of the population,
radiation workers and patients.
Publisher's Note: Products purchased from 3rd Party sellers are not guaranteed by the
Publisher for quality, authenticity, or access to any online entitlements included with the
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product. For more than 30 years, Perez and Brady's Principles and Practice of Radiation
Oncology has been the must-have standard reference for radiation oncologists and radiation
oncology residents who need a comprehensive text covering both the biological and physical
science aspects of this complex field as well as disease site-specific information on the
integrated, multidisciplinary management of patients with cancer. The book has established
itself as the discipline’s "text-of-record," belonging on the shelf of all of those working in the
field. The Seventh Edition continues this tradition of excellence with extensive updates
throughout, many new chapters, and more than 1,400 full-color illustrations that highlight key
concepts in tumor pathogenesis, diagnosis, and targeted radiation therapy.
Complexities of the requirements for accurate radiation dosimetry evaluation in both diagnostic
and therapeutic nuclear medicine (including PET) have grown over the past decade. This is
due primarily to four factors: Growing consideration of accurate patient-specific treatment
planning for radionuclide therapy as a means of improving the therapeutic benefit,
development of more realistic anthropomorphic phantoms and their use in estimating radiation
transport and dosimetry in patients, Design and use of advanced Monte Carlo algorithms in
calculating the above-mentioned radiation transport and dosimetry which require the user to
have a thorough understanding of the theoretical principles used in such algorithms, their
appropriateness and their limitations, increasing regulatory scrutiny of the radiation dose
burden borne by nuclear medicine patients in the clinic and in the development of new
radiopharmaceuticals, thus requiring more accurate and robust dosimetry evaluations. An
element common to all four factors is the need for precise radiation dosimetry in nuclear
medicine, which is fundamental to the therapeutic success of a patient undergoing radionuclide
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therapy and to the safety of the patients undergoing diagnostic nuclear medicine and PET
procedures. As the complexity of internal radiation dosimetry applied to diagnostic and
therapeutic nuclear medicine increases, this book will provide the theoretical foundations for:
enabling the practising nuclear medicine physicist to understand the dosimetry calculations
being used and their limitations, allowing the research nuclear medicine physicist to critically
examine the internal radiation dosimetry algorithms available and under development; and
providing the developers of Monte Carlo codes for the transport of radiation resulting from
internal radioactive sources with the only comprehensive and definitive.
This book provides a comprehensive yet accessible overview of all relevant topics in the field
of radiation protection (health physics). The text is organized to introduce the reader to basic
principles of radiation emission and propagation, to review current knowledge and historical
aspects of the biological effects of radiation, and to cover important operational topics such as
radiation shielding and dosimetry. The author’s website contains materials for instructors
including PowerPoint slides for lectures and worked-out solutions to end-of-chapter exercises.
The book serves as an essential handbook for practicing health physics professionals.
This book reviews ionising radiation quantities and the relationships between them and
discusses the principles underlying their measurement. The emphasis is on the determination
of absorbed dose and related dosimetric quantities.

Intended as a reference handbook of quantities used in dosimetry of ionizing radiations.
Fields of application are radiological protection, environmental radiation, health physics,
nuclear medicine and radiotherapy, radiobiology, radiopharmacy and radiation
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chemistry. The book is in three parts. The first part deals with electrons, X-rays and
gamma
The fourth edition of this book has been widely revised. It includes additional chapters
and some sections are complemented with either new ones or an extension of their
content. In this latest edition a complete treatment of the physics and properties of
semiconductors is presented, covering transport phenomena in semiconductors,
scattering mechanisms, radiation effects and displacement damages. Furthermore, this
edition presents a comprehensive treatment of the Coulomb scattering on screened
nuclear potentials resulting from electrons, protons, light- and heavy-ions — ranging
from (very) low up to ultra-relativistic kinetic energies — and allowing one to derive the
corresponding NIEL (non-ionizing energy-loss) doses deposited in any material. The
contents are organized into two parts: Chapters 1 to 7 cover Particle Interactions and
Displacement Damage while the remaining chapters focus on Radiation Environments
and Particle Detection. This book can serve as reference for graduate students and
final-year undergraduates and also as supplement for courses in particle, astroparticle,
space physics and instrumentation. A section of the book is directed toward courses in
medical physics. Researchers in experimental particle physics at low, medium, and
high energy who are dealing with instrumentation will also find the book useful.
Contents:Particle Interactions and Displacement Damage:IntroductionElectromagnetic
Interaction of Charged Particles in MatterPhoton Interaction and Electromagnetic
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Cascades in MatterNuclear Interactions in MatterPhysics and Properties of Silicon
SemiconductorTransport Phenomena in SemiconductorsRadiation Effects and
Displacement Damage in SemiconductorsRadiation Environments and Particle
Detection:Radiation Environments and Damage in SemiconductorsScintillating Media
and Scintillator DetectorsSolid State DetectorsDisplacement Damages and Interactions
in Semiconductor DevicesGas Filled ChambersPrinciples of Particle Energy
DeterminationSuperheated Droplet (Bubble) Detectors and CDM SearchMedical
Physics ApplicationsAppendices:General Properties and ConstantsMathematics and
Statistics Readership: Researchers, academics, graduate students and professionals in
accelerator, particle, astroparticle, space, applied and medical physics. Key
Features:Exceptional large coverage of the different types of detectors used in particle
and nuclear physics and their principles of detectionKeywords:Radiation Interaction in
Matter;Solid State Detectors;Scintillator Detectors;Gas Filled Chamber
Detectors;Energy Determination;Dark Matter;Double Beta Decay;Processes of Energy
Deposition;Radiation Damages;Medical Physics Applications "The fourth edition has
been extensively revised and offers additional chapters. It presents a comprehensive
treatment of the Coulomb scattering on screened nuclear potentials resulting from
electrons, positrons, protons, light- and heavy-ions and allowing one to derive the
corresponding NIEL doses deposited in any material and compound, because of atomic
displacements caused by the interaction." Professor Karel Kudela Institute of
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Experimental Physics
The authors have addressed the basic need for internationally consistent standards and
methods demanded by the new and increasing use of radioactive materials,
radiopharmaceuticals and labelled compounds. Particular emphasis is given to the
basic and practical problems that may be encountered in measuring radioactivity. The
text provides information and recommendations in the areas of radiation protection,
focusing on quality control and the precautions necessary for the preparation and
handling of radioactive substances. New information is also presented on the
applications of both traditional and innovative instruments in the fields of diagnostic and
clinical radiology, radiation protection, biomedical research, industrial and agricultural
applications, power production and waste control.
Radiation Dosimetry focuses on the advancements, processes, technologies,
techniques, and principles involved in radiation dosimetry, including counters and
calibration and standardization techniques. The selection first offers information on
radiation units and the theory of ionization dosimetry and interaction of radiation with
matter. Topics include quantities derivable from roentgens, determination of dose in
roentgens, ionization dosimetry of high-energy photons and corpuscular radiations, and
heavy charged particles. The text then examines the biological and medical effects of
radiation, as well as radiation effects in malignant tissues, levels of radiation, and
mechanism of radiation effects on living cells. The publication takes a look at ionization
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chambers, Geiger-Mueller counters and proportional counters, scintillation detectors,
and photographic film dosimetry, Discussions focus on calibration and standardization
techniques, scintillating materials and their light yield, scintillation detector dosimetry of
neutrons, and the physics of counters. The text also ponders on chemical and
colorimetric indicators and survey instruments and pocket dosimeters. The selection is
a dependable reference for readers interested in radiation dosimetry.
This book, like the first and second editions, addresses the fundamental principles of
interaction between radiation and matter and the principles of particle detection and
detectors in a wide scope of fields, from low to high energy, including space physics
and medical environment. It provides abundant information about the processes of
electromagnetic and hadronic energy deposition in matter, detecting systems,
performance of detectors and their optimization. The third edition includes additional
material covering, for instance: mechanisms of energy loss like the inverse Compton
scattering, corrections due to the LandauOCoPomeranchukOCoMigdal effect, an
extended relativistic treatment of nucleusOConucleus screened Coulomb scattering,
and transport of charged particles inside the heliosphere. Furthermore, the
displacement damage (NIEL) in semiconductors has been revisited to account for
recent experimental data and more comprehensive comparisons with results previously
obtained. This book will be of great use to graduate students and final-year
undergraduates as a reference and supplement for courses in particle, astroparticle,
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space physics and instrumentation. A part of the book is directed toward courses in
medical physics. The book can also be used by researchers in experimental particle
physics at low, medium, and high energy who are dealing with instrumentation."
This publication is aimed at students and teachers involved in teaching programmes in
field of medical radiation physics, and it covers the basic medical physics knowledge
required in the form of a syllabus for modern radiation oncology. The information will be
useful to those preparing for professional certification exams in radiation oncology,
medical physics, dosimetry or radiotherapy technology.
This book, like the first and second editions, addresses the fundamental principles of
interaction between radiation and matter and the principles of particle detection and
detectors in a wide scope of fields, from low to high energy, including space physics
and medical environment. It provides abundant information about the processes of
electromagnetic and hadronic energy deposition in matter, detecting systems,
performance of detectors and their optimization. The third edition includes additional
material covering, for instance: mechanisms of energy loss like the inverse Compton
scattering, corrections due to the Landau–Pomeranchuk–Migdal effect, an extended
relativistic treatment of nucleus–nucleus screened Coulomb scattering, and transport of
charged particles inside the heliosphere. Furthermore, the displacement damage
(NIEL) in semiconductors has been revisited to account for recent experimental data
and more comprehensive comparisons with results previously obtained. This book will
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be of great use to graduate students and final-year undergraduates as a reference and
supplement for courses in particle, astroparticle, space physics and instrumentation. A
part of the book is directed toward courses in medical physics. The book can also be
used by researchers in experimental particle physics at low, medium, and high energy
who are dealing with instrumentation. Errata(s) Errata Contents:Electromagnetic
Interaction of Radiation in MatterNuclear Interactions in MatterRadiation Environments
and Damage in Silicon SemiconductorsScintillating Media and Scintillator
DetectorsSolid State DetectorsDisplacement Damage and Particle Interactions in
Silicon DevicesGas Filled ChambersPrinciples of Particle Energy
DeterminationSuperheated Droplet (Bubble) Detectors and CDM SearchMedical
Physics Applications Readership: Researchers, academics, graduate students and
professionals in accelerator, particle, astroparticle, space, applied and medical physics.
Keywords:Interactions Between Radiation/Particles and Matter;High;Intermediate and
Low Energy Particle Physics;Medical Physics;Radiation/Particle Detection;Space
Physics;Detectors;Semiconductors;Calorimeters;Chambers;Scintillators;Silicon
Pixels;Radiation Damage;Single Event Effects;Solar CellsKey Features:Covers state-ofthe-art detection techniques and underlying theoriesAddresses topics of considerable
use for professionals in medical physics, nuclear engineering, and environmental
studiesContains an updated reference table set of physical properties
Written by one of the world's leading experts in the field of nuclear medicine dosimetry,
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this text describes in detail the use of internal dose calculations in the practice of
nuclear medicine. While radiation therapy with external sources of radiation always
employs calculations of dose to optimize therapy for each patient, this is not routinely
conducted in nuclear medicine therapy. As the trend towards an increasing role of
dosimetry in therapy planning increases, this book reviews the available methods and
technologies available to make this a more common practice. The book begins by
covering the mathematical fundamentals of internal dose calculations, and uses sample
calculations to demonstrate key principles. The book then moves forward to describe
anthropomorphic models, dosimetric models, and types and uses of diagnostic and
therapeutic radiopharmaceuticals. The depth of coverage makes it useful reference and
guide for researchers performing dose calculations and for physicians considering
incorporating dose calculations into the treatment of their cancer patients.
This book reevaluates the health risks of ionizing radiation in light of data that have
become available since the 1980 report on this subject was published. The data include
new, much more reliable dose estimates for the A-bomb survivors, the results of an
additional 14 years of follow-up of the survivors for cancer mortality, recent results of
follow-up studies of persons irradiated for medical purposes, and results of relevant
experiments with laboratory animals and cultured cells. It analyzes the data in terms of
risk estimates for specific organs in relation to dose and time after exposure, and
compares radiation effects between Japanese and Western populations.
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A new, comprehensively updated edition of the acclaimed textbook by F.H. Attix
(Introduction to Radiological Physics and Radiation Dosimetry) taking into account the
substantial developments in dosimetry since its first edition. This monograph covers
charged and uncharged particle interactions at a level consistent with the advanced use
of the Monte Carlo method in dosimetry; radiation quantities, macroscopic behaviour
and the characterization of radiation fields and beams are covered in detail. A number
of chapters include addenda presenting derivations and discussions that offer new
insight into established dosimetric principles and concepts. The theoretical aspects of
dosimetry are given in the comprehensive chapter on cavity theory, followed by the
description of primary measurement standards, ionization chambers, chemical
dosimeters and solid state detectors. Chapters on applications include reference
dosimetry for standard and small fields in radiotherapy, diagnostic radiology and
interventional procedures, dosimetry of unsealed and sealed radionuclide sources, and
neutron beam dosimetry. The topics are presented in a logical, easy-to-follow sequence
and the text is supplemented by numerous illustrative diagrams, tables and appendices.
For senior undergraduate- or graduate-level students and professionals.
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
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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.
DNA is the most important biomolecule ever discovered. Indeed, this molecule bears
genetic information from one generation to another. In this regard, DNA bases have a
key role in transferring genetic information and data safely. However, there are cellular,
genetic, and environmental factors that may damage the different parts of DNA
molecules. These damages may result in mutations and cell death. As such, several
DNA repair mechanisms have evolved. Over three sections, this book examines many
of these mechanisms.
One of the aims of this book was to focus the attention of specialists to the diversity of
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the effects of the ionising radiation on biological and physical systems. Special
emphasis has been placed on the exquisite complexities/differences introduced by high
ionisation density versus low ionisation density irradiation in both biological and
physical systems (Scholz – Chapter 1, Horowitz – Chapter 2, Olko – Chapter 3). As well
we wanted to point out the need for novel experimental and theoretical approaches
required to advance the important fields of micro and nanodosimetry. Important first
steps have already been taken, for example, the accelerated application of
semiconductor detectors in their various forms to microdosimetry and as well to
practical, important applications in the radiation dosimetry of oncological procedures
(Rosenfeld – Chapter 6). The vast number of applications of TLD to radiation dosimetry
are not neglected; a special chapter is devoted to the application of TLDs to medical
dosimetry applications (Mobit and Kron – Chapter 7) as well as a tutorial approach in an
additional chapter to the cavity theories required to extrapolate dose from the detector
medium to the tissue medium (Mobit and Sandison - Chapter 5). One of the major
features of this book is the intensive, in depth, coverage of the theory and modelling of
TL both from the solid state physics point of view (Chen – Chapter 4) and the
microdosimetic point of view (Horowitz – Chapter 2 and Olko – Chapter 3). The many
puzzling, quaint, quizzical features of TL science can now be understood in the
framework of these advanced theoretical models, explained in straightforward,
understandable terms. · Quantifies/unifies the effects of ionising radiation in both the
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biological and physical systems · Authoritative treatment of applications of
semiconductor detectors and thermoluminescence dosemeters in medica l radiation
dosimetry · Basic and advanced aspects of microdosimetry applied to both biological
and physical systems · In-depth review of the effects of the density of ionising radiation
in tsl and osl · Concise and elegant treatment of cavity theory in medical oncological
dosimetry · Comprehensive review of this important interdisciplinary field including
hundreds of ilustrations and references
This book describes the interaction of living matter with photons, neutrons, charged
particles, electrons and ions. The authors are specialists in the field of radiation
protection. The book synthesizes many years of experiments with external radiation
exposure in the fields of dosimetry and radiation shielding in medical, industrial and
research fields. It presents the basic physical concepts including dosimetry and offers a
number of tools to be used by students, engineers and technicians to assess the
radiological risk and the means to avoid them by calculating the appropriate shields.
The theory of radiation interaction in matter is presented together with empirical
formulas and abacus. Numerous numerical applications are treated to illustrate the
different topics. The state of the art in radiation protection and dosimetry is presented in
detail, especially in the field of simulation codes for external exposure to radiation,
medical projects and advanced research. Moreover, important data spread in different
up to date references are presented in this book. The book deals also with accelerators,
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X-rays facilities, sealed sources, dosimetry, Monte Carlo simulation and radiation
regulation. Each chapter is split in two parts depending on the level of details the
readers want to focus on. The first part, accessible to a large public, provides a lot of
simple examples to help understanding the physics concepts under radiation external
exposure. The second part, called “Additional Information” is not mandatory; it aims on
explaining topics more deeply, often using mathematical formulations. The book treats
fundamental radiometric and dosimetric quantities to describe the interaction in
materials under the aspects of absorbed dose processes in tissues. Definitions and
applications on limited and operational radiation protection quantities are given. An
important aspect are practical engineering tools in industrial, medical and research
domains. Source characterization and shielding design are addressed. Also more
”exotic” topics, such as ultra intense laser and new generation accelerators, are
treated. The state of the art is presented to help the reader to work with the book in a
self-consistent way. The basic knowledge necessary to apply Monte Carlo methods in
the field of radiation protection and dosimetry for external radiation exposure is
provided. Coverage of topics such as variance reduction, pseudo-random number
generation and statistic estimators make the book useful even to experienced Monte
Carlo practitioners. Solved problems help the reader to understand the Monte Carlo
process. The book is meant to be used by researchers, engineers and medical
physicist. It is also valuable to technicians and students.
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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
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.
From background physics and biological models to the latest imaging and
treatment modalities, the Handbook of Radiotherapy Physics: Theory and
Practice covers all theoretical and practical aspects of radiotherapy physics. In
this comprehensive reference, each part focuses on a major area of
radiotherapy, beginning with an introduction by the editors and then subdividing
into self-contained chapters. The first three parts present the fundamentals of the
underlying physics, radiobiology, and technology involved. The ensuing sections
discuss the support requirements of external beam radiotherapy, such as dose
measurements, properties of clinical beams, patient dose computation, treatment
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planning, and quality assurance, followed by a part that explores exciting new
advances that include developments in photon and particle therapy. Subsequent
sections examine brachytherapy using sealed and unsealed sources and provide
the framework of radiation protection, including an appendix that describes the
detailed application of UK legislation. The final part contains handy tables of both
physical constants and attenuation data. To achieve safe and effective
radiotherapy, there needs to be a close understanding among various disciplines.
With contributions from renowned specialists, the Handbook of Radiotherapy
Physics: Theory and Practice provides essential theoretical and practical
knowledge for medical physicists, researchers, radiation oncologists, and
radiation technologists.
This is the first book covering an interdisciplinary field between microwave
spectroscopy of electron paramagnetic resonance (EPR) or electron spin
resonance (ESR) and chronology science, radiation dosimetry and ESR (EPR)
imaging in material sciences. The main object is to determine the elapsed time
with ESR from forensic medicine to the age and radiation dose in earth and
space science. This book is written primarily for earth scientists as well as for
archaeologists and for physicists and chemists interested in new applications of
the method. This book can serve as an undergraduate and graduate school
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textbook on applications of ESR to geological and archaeological dating,
radiation dosimetry and microscopic magnetic resonance imaging (MRI).
Introduction to ESR and chronology science and principle of ESR dating and
dosimetry are described with applications to actual problems according to
materials. Contents:Clocks of Elapsed Time — The Place of ESR
DatingIntroduction to ESR — What is ESR?ESR Dating and Dosimetry: Principles
and ProceduresAssessment of Radiation DoseCaCO3: Cave DepositsCaCO3:
Biocarbonates (Fossils)Evaporites: Sulfates and Other MineralsPhosphates:
Bioapatite for AnthropologySiO2: Rocks, Faults and SedimentsSilica and
Silicates: Geotherm and VolcanismSolid H2 and CO2: Space and Environmental
SciencesChemical ESR Dating: Organic MaterialsESR Dosimetry: Dosimeter, ABomb and ChernobylAccident and FoodstuffsESR Microscopy: Scanning
Imaging of Spin DensityCVD-Poly Si Film Readership: Students, researchers in
physics, chemistry, geochronology, geology, archaeology, magnetic resonance,
radiation dosimetry, magnetic resonance imaging (MRI) as well as for engineers
in material sciences. keywords:ESR;Dating;Dosimetry;Imaging;Geology;Archaeol
ogy;Radiation;Mineral;Radical;EPR “… there is a lack of books describing nontraditional applications of the electron paramagnetic resonance such as dating,
radiation dosimetry and electron paramagnetic resonance imaging. This book is
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directed to those who are interested in these possibilities of EPR … this book will
stimulate further expansion of EPR to new ways of its application, stimulate
collaborative interdisciplinary work.” Applied Magnetic Resonance
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