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the  fourth  edition  of  modern  spectroscopy  introduces  the  reader  to  a  wide  range  of
spectroscopies  and includes  both  the  background theory  and applications  to  structure
determination and chemical analysis it covers rotational vibrational electronic photoelectron
and auger spectroscopy as well as exafs and the theory of lasers and laser spectroscopy new
material  includes  laser  detection  and  ranging  lidar  cavity  ring  down  spectroscopy
femtosecond lasers  femtosecond spectroscopy and very high resolution fluorescence of
large molecules in addition the clarity of figures has been greatly improved and professor
ben van der veken at the university of antwerp has run some new infrared spectra especially
for this new edition a revised and updated edition of a successful clearly written textbook
modern  spectroscopy  fourth  edition  includes  the  latest  developments  in  modern  laser
techniques  contains  a  discussion  of  molecular  symmetry  provides  numerous  worked
examples calculations and questions at the end of chapters improved clarity of many of the
figures written by an author with many years teaching and research experience modern
spectroscopy fourth edition will  prove invaluable for students of chemistry physics and
chemical physics studying atomic and molecular spectroscopy lasers and laser spectroscopy
and molecular symmetry
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electron holography a two step imaging method taking advantage of light and electrons has
been  employed  for  fundamental  experiments  in  physics  as  well  as  for  high  precision
measurements in microscopy it continues to be advanced in its applications though the
speed of the development is not high but steady together with technical improvements of
both the coherent electron beam and the reconstruction system progress has been made
since the publication of the first edition of this book in 1993 and this second edi tion with
new results integrated is herewith made available i hope that the present monograph will
help develop this interesting field of electron interference further hatoyama akira tonomura
december 1998 v preface to the first edition electron holography has recently paved a new
way for observing and meas uring microscopic objects and fields that were previously
inaccessible em ploying other techniques full  use is made of the extremely short wave
length of electrons enabling electron holography to have a great impact on fields ranging
from basic science to industrial  applications this  book will  provide an overview of  the
present state of electron holography for scien tists and engineers entering the field the
principles techniques and appli cations which have already been developed as well as those
which are ex pected to arise in the near future will be discussed

transmission electron microscopy presents the theory of image and contrast formation and
the analytical modes in transmission electron microscopy the principles of particle and wave
optics  of  electrons  are  described  electron  specimen  interactions  are  discussed  for
evaluating the theory of scattering and phase contrast also discussed are the kinematic and
dynamical  theories  of  electron  diffraction  and  their  applications  for  crystal  structure
analysis and imaging of lattices and their defects x ray micronanalysis and electron energy
loss spectroscopy are treated as analytical methods this fourth edition includes discussions
of  recent  progress  especially  in  the  area  of  schottky  emission  guns  convergent  beam
electron diffraction electron tomography holography and the high resolution of  crystal
lattices

scanning  electron  microscopy  provides  a  description  of  the  physics  of  electron  probe
formation and of electron specimen interactions the different imaging and analytical modes
using secondary and backscattered electrons electron beam induced currents x ray and
auger electrons electron channelling effects  and cathodoluminescence are discussed to
evaluate specific contrasts and to obtain quantitative information

ever since the boom of spectrum analysis in the 1860s spectroscopy has become one of the
most  fruitful  research  technologies  in  analytic  chemistry  physics  astronomy and other
sciences this book is the first in depth study of the ways in which various types of spectra
especially the sun s fraunhofer lines have been recorded displayed and interpreted the book
assesses the virtues and pitfalls of various types of depictions including hand sketches
woodcuts  engravings  lithographs  and  from  the  late  1870s  onwards  photomechanical
reproductions the material of a 19th century engraver or lithographer the daily research
practice of a spectroscopist in the laboratory or a student s use of spectrum posters in the
classroom all are looked at and documented here for pioneers of photography such as john
herschel or hermann wilhelm vogel the spectrum even served as a prime test object for
gauging the color sensitivity of their processes this is a broad contextual portrayal of the
visual culture of spectroscopy in the 19th and early 20th centuries the illustrations are not
confined  to  spectra  they  show instruments  laboratories  people  at  work  and  plates  of
printing manuals  the result  is  a  multifacetted description focusing on the period from
fraunhofer up to the beginning of bohr s quantum theory a great deal of new and fascinating
material from two dozen archives has been included a must for anyone interested in the
history of modern science or in research practice using visual representations

gas  phase  molecular  spectroscopy is  a  powerful  tool  for  obtaining information on the
geometry and internal structure of isolated molecules as well as on the interactions that
they undergo it enables the study of fundamental parameters and processes and is also used
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for the sounding of gas media through optical techniques it has been facing always renewed
challenges  due  to  the  considerable  improvement  of  experimental  techniques  and  the
increasing demand for accuracy and scope of remote sensing applications in practice the
radiating  molecule  is  usually  not  isolated  but  diluted  in  a  mixture  at  significant  total
pressure the collisions among the molecules composing the gas can have a large influence
on the spectral shape affecting all wavelength regions through various mechanisms these
must be taken into account for the correct analysis and prediction of the resulting spectra
this book reviews our current experimental and theoretical knowledge and the practical
consequences of collisional effects on molecular spectral shapes in neutral gases general
expressions are first given they are formal of difficult use for practical calculations often but
enable  discussion  of  the  approximations  leading  to  simplified  situations  the  first  case
examined is that of isolated transitions with the usual pressure broadening and shifting but
also  refined  effects  due  to  speed  dependence  and  collision  induced  velocity  changes
collisional line mixing which invalidates the notion of isolated transitions and has spectral
consequences  when  lines  are  closely  spaced  is  then  discussed  within  the  impact
approximation  regions  where  the  contributions  of  many  distant  lines  overlap  such  as
troughs between transitions and band wings are considered next for a description of these
far  wings  the  finite  duration  of  collisions  and  concomitant  breakdown  of  the  impact
approximation must be taken into account finally for long paths or elevated pressures the
dipole  or  polarizability  induced  by  intermolecular  interactions  can  make  significant
contributions specific models for the description of these collision induced absorption and
light scattering processes are presented the above mentioned topics are reviewed and
discussed from a threefold point of view the various models the available data and the
consequences for applications including heat transfer remote sensing and optical sounding
the extensive bibliography and discussion of some remaining problems complete the text
state of the art on the subject a bibliography of nearly 1 000 references tools for practical
calculations consequences for other scientific fields numerous illustrative examples fulfilling
a need since there is no equivalent monograph on the subject

this book written from an industrial vantage point provides a detailed discussion of solid
state iasers tbeir characteristics design and construction and practical problems the title
solid  state  laser  engineering  has  been  chosen  because  tbe  emphasis  is  placed  on
engineering and practical considerations of solid state iasers i have tried to enhance tbe
description of the engineering aspects of iaser construction and operation by including
numerical  and  technical  data  tables  and  curves  the  book  is  mainly  intended  for  tbe
practicing scientist or engineer who is interested in tbe design or use of solid state iasers
but tbe response from readers has shown tbat tbe comprehensive treatment of the subject
makes tbe work useful also to students of iaser physics who want to supplement tbeir
tbeoretical knowledge witb tbe engineering aspects of iasers although not written in the of a
college textbook tbe book might be used in an advanced college course form on iaser
technology the aim was to present the subject as clearly as possible phenomenological
descriptions using models were preferred to an abstract matbematical presenta tion even
tbough many simplifications bad tben to be accepted results are given in most cases witbout
proof since i have tried to stress tbe application of tbe results rather than the derivation of
the formulas an extensive iist of references is cited for each chapter to permit tbe interested
reader to learn more about a particular subject

the main aim of this unique book is to introduce the student to spectroscopy in a clear
manner which avoids as far as possible the mathematical aspects of the subject it is thus
intended  for  first  or  second  year  undergraduates  particularly  those  with  minimal
mathematics qualifications after explaining the theory behind spectroscopy the book then
goes on to look at the different techniques such as rotational vibrational and electronic
spectroscopy it encompasses both high resolution structural and low resolution analytical
spectroscopy demonstrating their close interrelationship the many worked problems make
this book particularly appealing for independent study
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the  definitive  resource  the  first  truly  comprehensive  work  on  vibrational  spectroscopy
providing  a  one  stop  reference  for  infrared  near  infrared  and  raman  spectroscopy
authoritative with contributions from acknowledged leaders in the field the calibre of the
editors  and  authors  speaks  for  itself  volume  1  theory  and  instrumentation  volume  2
sampling techniques volume 3 sample characterization and spectral data processing volume
4 applications in industry materials and the physical sciences volume 5 applications in life
pharmaceutical and natural sciences comprehensive covering all aspects of infrared near
infrared and raman spectroscopy the five volumes also include coverage of  associated
techniques such as inelastic neutron scattering electron energy loss and cavity ringdown
spectroscopy and on your wavelength each of the extensively referenced articles comprises
a brief introduction as well as in depth coverage of the subject the result a resource that
will be useful for both the beginner to the field as well as the expert

dieser band schließt eine lücke in keinem der verfügbaren werke zur physikalischen chemie
spektroskopie  oder  instrumentellen  ausrüstung  wird  das  gebiet  der  laserchemie  so
gründlich und auf dem aktuellsten stand behandelt die autoren führen grundsätzlich in die
anwendung  von  lasern  in  der  spektroskopie  und  in  der  untersuchung  der  dynamik
chemischer  reaktionen  ein  im  vordergrund  steht  dabei  der  didaktische  anspruch  die
studenten  sollen  in  die  lage  versetzte  werden  die  rasche  entwicklung  des  gebiets
selbstständig weiter zu verfolgen
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