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at les houches in january 2015 experts in the field of charged particle trapping came together
for the second winter school on physics with trapped charged particles this textbook collates
the lectures delivered there covering the fundamental physics of particle traps and the
different types of applications of these devices taken as a whole the book gives an overview
of why traps for charged particles are important how they work their special features and
limitations and their application in areas such as precision measurements mass
spectrometry optical clocks plasma physics antihydrogen creation quantum simulation and
quantum information processing chapters from various world experts include those on the
basic properties of penning traps and rf traps as well as those covering important practical

aspects such as vacuum systems detection techniques and different types of particle cooling
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including laser cooling each individual chapter provides information and guidance on the
application of the above methods additionally each chapter is complemented by fully worked
problems and solutions making trapped charged particles perfect for advanced

undergraduate and postgraduate students new to this topic

accurate radiation dosimetry is a requirement of radiation oncology diagnostic radiology and
nuclear medicine it is necessary so as to satisfy the needs of patient safety therapeutic and
diagnostic optimisation and retrospective epidemiological studies of the biological effects
resulting from low absorbed doses of ionising radiation the radiation absorbed dose received
by the patient is the ultimate consequence of the transfer of kinetic energy through collisions
between energetic charged particles and atoms of the tissue being traversed thus the ability
of the medical physicist to both measure and calculate accurately patient dosimetry
demands a deep understanding of the physics of charged particle interactions with matter
interestingly the physics of charged particle energy loss has an almost exclusively theoretical
basis thus necessitating an advanced theoretical understanding of the subject in order to
apply it appropriately to the clinical regime each year about one third of the world s
population is exposed to ionising radiation as a consequence of diagnostic or therapeutic
medical practice the optimisation of the resulting radiation absorbed dose received by the
patient and the clinical outcome sought whether diagnostic or therapeutic demands accuracy
in the evaluation of the radiation absorbed doses resulting from such exposures this
requirement arrises primarily from two broadly encompassing factors the requirement in
radiation oncology for a 5 or less uncertainty in the calculation and measurement of
absorbed dose so as to optimise the therapeutic ratio of the probabilities of tumour control
and normal tissue complications and the establishment and further refinement of dose
reference levels used in diagnostic radiology and nuclear medicine to minimise the amount
of absorbed dose for a required degree of diagnostic benefit the radiation absorbed dose is
the outcome of energetic charged particles decelerating and transferring their kinetic energy
to tissue the calculation of this energy deposition characterised by the stopping power is
unique in that it is derived entirely from theoretical principles this dominant role of the
associated theory makes its understanding of fundamental to the calculation of the radiation
absorbed dose to the patient the theoretical development of charged particle energy loss
recognised in medical physics textbooks is in general limited to basic derivations based upon
classical theory generally a simplified form of the bohr theory more advanced descriptions of
for example the bethe bloch quantum result usually do not go beyond the simple
presentation of the result without full explanation of the theoretical development of the theory
and consideration of its limitations its dependencies upon the born perturbation theory and
the various correction factors needed to correct for the failures of that born theory at higher
orders this is not appropriate for a full understanding of the theory that its importance
deserves the medical radiation physicist should be aware of the details of the theoretical
derivations of charged particle energy loss in order to appreciate the levels of accuracy in
tabular data provided in reports and the calculation methodologies used in modern monte

carlo calculations of radiation dosimetry
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this textbook extends from the basics of femtosecond physics all the way to some of the
latest developments in the field in this updated edition the chapter on laser driven atoms is
augmented by the discussion of two electron atoms interacting with strong and short laser
pulses as well as by a review of ati rings and low energy structures in photo electron spectra
in the chapter on laser driven molecules a discussion of 2d infrared spectroscopy is
incorporated theoretical investigations of atoms and molecules interacting with pulsed lasers
up to atomic field strengths on the order of 10 16 w cm2 are leading to an understanding of
many challenging experimental discoveries the presentation starts with a brief introduction to
pulsed laser physics the basis for the non perturbative treatment of laser matter interaction in
the book is the time dependent schrédinger equation its analytical as well as numerical
solution are laid out in some detail the light field is treated classically and different possible
gauges for the field matter interaction are discussed physical phenomena ranging from
paradigmatic rabi oscillations in two level systems to the ionization of atoms the generation
of high order harmonics the ionization and dissociation of molecules as well as the control of
chemical reactions are presented and discussed on a fundamental level in this way the
theoretical background for state of the art experiments with strong and short laser pulses is
given the new text is augmented by several additional exercises and now contains a total of
forty eight problems whose worked out solutions are given in the last chapter in addition
some detailed calculations are performed in the appendices furthermore each chapter ends

with references to more specialized literature

deals with elastic inelastic and reactive collisions between heavy particles the impact energy
range extends from sub thermal to energies at which nuclear forces become significant
although the focus is on experiment theory is integrated with experimental discussions
scattering resonances beam monochromators particle detectors coincidence measurements
and laser photodetachment are among the topics covered includes extensive references and

problem sets

X ray absorption spectroscopy and x ray emission spectroscopy are complementary to
crystallographic methods particularly for materials science and the study of nanostructure
and systems with partial disorder and partial local order including solutions gases liquids
glasses and powders this new volume of international tables for crystallography has nine
parts and over 150 chapters contributed by a wide range of international experts part 1
provides a brief overview and introduction to the background of x ray absorption
spectroscopy xas and experimental facilities part 2 discusses the quantum theory of xas and
related approaches part 3 describes both standard and advanced experimental methods
used in xas x ray emission spectroscopy xes and related techniques part 4 covers both
standard and more advanced pre processing of data part 5 gives an extensive overview of
the analysis of experimental data part 6 provides details of the major software packages for
data collection reduction and analysis part 7 outlines the importance in science reporting and
hypothesis testing of the exchange of input and processed output data and data deposition it
also presents excerpts of tables of data and supplementary material for xas pre edge studies

X ray absorption near edge spectroscopy xanes and x ray absorption fine structure xafs
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studies these tables are also available in full as online supporting information part 8 explores
a wide range of applications of xas in fields including materials science physics chemistry
biology earth sciences catalysis and cultural heritage part 9 presents definitions of the terms
and quantities used as developed by the international union of crystallography s commission
on xafs the volume has been written for the worldwide xas community of thousands of
practitioners beamline scientists experts and academics and for the novice user who wishes
to know what xas and xes can do for them and how they may use these techniques for their
particular purposes the volume is therefore intended to be a self contained authoritative
reference work that can also be used for training learning or teaching providing practical
guidance for readers of all levels of experience more information on the volumes in the

series international tables for crystallography can be found at it iucr org

this compact but exhaustive textbook now in its significantly revised and expanded second
edition provides an essential introduction to the field quantization of light and matter with
applications to atomic physics and strongly correlated systems following an initial review of
the origins of special relativity and quantum mechanics individual chapters are devoted to
the second quantization of the electromagnetic field and the consequences of light field
quantization for the description of electromagnetic transitions the spin of the electron is then
analyzed with particular attention to its derivation from the dirac equation subsequent topics
include the effects of external electric and magnetic fields on the atomic spectra and the
properties of systems composed of many interacting identical particles the book also
provides a detailed explanation of the second quantization of the non relativistic matter field i
e the schrddinger field which offers a powerful tool for the investigation of many body
problems and of atomic quantum optics and entanglement finally two new chapters introduce
the finite temperature functional integration of bosonic and fermionic fields for the study of
macroscopic quantum phenomena superfluidity and superconductivity several solved
problems are included at the end of each chapter helping readers put into practice all that

they have learned

this book is about the structure of multielectron atoms and predominantly adopts a
perturbative approach to the total hamiltonian a key concept is the central field
approximation and beyond the standard Is coupling and jj coupling schemes intermediate
cases are also treated after that the book covers hyperfine structure and other nuclear
effects as well as interactions with static external fields throughout the book an analytical
approach is adopted working knowledge of basic quantum mechanics including the non
relativistic hydrogen atom basic angular momentum and perturbation theory is assumed and
it begins with a brief recap of the hydrogen orbitals before turning towards the symmetry

aspects of multi electron atoms spin orbit interaction and couplings of angular momenta

the importance of the eld of atomic physics to modern technology cannot be
overemphasized atomic physics served as a major impetus to the development of the
guantum theory of matter in the early part of the twentieth century and due to the availability
of the laser as a laboratory tool it has taken us into the twen rst century with an abundance
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of new and exciting phenomena to understand our intention in writing this book is to provide
a foundation for students to begin researchinmodernatomicphysics asthetitleimplies itisnot
norwasitintended to be an all inclusive tome covering every aspect of atomic physics any
specialized textbook necessarily re ects the predilection of the authors toward certain
aspects of the subject this one is no exception it re ects our lief that a thorough
understanding of the unique properties of the hydrogen atom is essential to an
understanding of atomic physics it also re ects our fasci tion with the distinguished position
that mother nature has bestowed on the pure coulomb and newtonian potentials and thus
hydrogen atoms and keplerian bits therefore we have devoted a large portion of this book to
the hydrogen atom toemphasizethisdistinctiveness weattempttostresstheuniquenessoftheattr
tive 1 r potential without delving into group theory it is our belief that once an understanding
of the hydrogen atom is achieved the properties of multielectron atoms can be understood
as departures from hydrogenic properties

presents a unified account of the physics of atoms and molecules at a level suitable for

undergraduate courses of physics and physical chemistry

quanta provides a non mathematical and highly visual account of the concepts of quantum
mechanics entries ordered alphabetically range in length from one paragraph to several

pages and each describes the physical significance of a topic with simplicity and precision

the retirement of professor brian bransden was marked by a meeting on atomic scattering a
distinguished group of speakers reviewed electron and positron scattering as well as ion
atom collisions the proceedings provide a timely survey of these important areas and will be

valued by postgraduate students and research workers alike

written as a collection of problems hints and solutions this book should provide help in
learning about both fundamental and applied aspects of this vast field of knowledge where

rapid and exciting developments are taking place

using a minimum of mathematics this text provides a novel approach to the teaching of
quantum mechanics which emphasizes the application of quantum theory the reader is then

offered a unified picture of atoms molecules and solids

the linear schrddinger equation is central to quantum chemistry it is presented within the
context of relativistic quantum mechanics and analysed both in time dependent and time
independent forms the riccati equation is used to study the one dimensional schrédinger
equation the authors develop the schrodinger riccati equation as an approach to determine
solutions of the time independent linear schrédinger equation

a rapidly growing area remote sensing is crucial to the effort of modeling the earth s
atmosphere and collecting such fundamental data as temperature winds pressures water
vapor distribution clouds and other active constituents this information enables us to test
existing models of the atmosphere s energy balance depletion of the ozone layer climatic

trends and other essential environmental data also discussed is the application of microwave
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remote sensing techniques to the atmospheres of planets other than the earth
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