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the book has 15 chapters in all the first two chapters are related to atomic structure and atomic
spectra the next chapter is devoted to nature of chemical bonds as looked upon through quantum
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mechanics followed by all  types of  spectroscopy every aspect is  explained with some typical
spectra the underlying theory so developed will help students to carry out spectral analysis only
simple quantum mechanics relevant to simple molecular structure has been given attempt has
been made to relate the characteristic chemical behavior of these molecules with its mo and thus
to molecular spectra one will not find such relationship in any book but this will make chemistry
as such still more interesting application of infrared and ultra violet spectroscopy nmr and mass
spectra  in  structure  determination of  organic  molecules  are  very  elegantly  presented in  the
fourteenth chapter lasers and their applications to various types of second third and fourth order
scattering spectroscopy have been developed the book has minimum but essential mathematics
with very easy format in its text such an approach will give a clear understanding of the subject
and provides knowledge to excel at any level university examination competitive examination and
before interview boards

atomic and molecular spectroscopy is a wide ranging review of modern spectroscopic techniques
such as x ray photoelectron optical and laser spectroscopy and radiofrequency and microwave
techniques  on  the  fundamental  side  it  focuses  on  physical  principles  and  the  impact  of
spectroscopy  on  our  understanding  of  the  building  blocks  of  matter  while  in  the  area  of
applications particular attention is given to those in chemical analysis photochemistry surface
characterisation environmental  and medical  diagnostics  remote  sensing and astrophyscis  the
fourth edition also provides the reader with an update on laser cooling and trapping bose einstein
condensation ultra fast spectroscopy high power laser matter interaction satellite based astronomy
and spectroscopic aspects of laser medicine important references are also brought up to date

this  book reviews various aspects  of  molecular spectroscopy and its  application in materials
science chemistry physics medicine the arts and the earth sciences written by an international
group  of  recognized  experts  it  examines  how  complementary  applications  of  diverse
spectroscopic methods can be used to study the structure and properties of different materials the
chapters cover the whole spectrum of topics related to theoretical and computational methods as
well as the practical application of spectroscopic techniques to study the structure and dynamics of
molecular systems solid state crystalline and amorphous materials surfaces and interfaces and
biological  systems  as  such  the  book  offers  an  invaluable  resource  for  all  researchers  and
postgraduate  students  interested  in  the  latest  developments  in  the  theory  experimentation
measurement  and  application  of  various  advanced  spectroscopic  methods  for  the  study  of
materials

the latest in the tutorial chemistry texts series basic atomic and molecular spectroscopy contains
chapters  on  quantization  in  polyelectronic  atoms  molecular  vibrations  and  electronic
spectroscopy

this comprehensive text clearly explains quantum theory wave mechanics structure of atoms and



Molecular Spectroscopy

3 Molecular Spectroscopy

molecules and spectroscopy the book is in three parts namely wave mechanics structure of atoms
and molecules and spectroscopy and resonance techniques in a simple and systematic manner the
book explains the quantum mechanical approach to structure along with the basic principles and
application  of  spectroscopic  methods  for  molecular  structure  determination  the  book  also
incorporates the electric and magnetic properties of matter the symmetry group theory and its
applications each chapter includes many solved examples and problems for a better understanding
of the subject with its exhaustive coverage and systematic approach this is an invaluable text for b
sc hons and m sc chemistry students

molecular  spectroscopy  has  achieved  rapid  and significant  progress  in  recent  years  the  low
temperature techniques in particular having proved very useful for the study of reactive species
phase  transitions  molecular  clusters  and  crystals  superconductors  and  semiconductors
biochemical  systems astrophysical  problems etc the widening range of  applications has been
accompanied  by  significant  improvements  in  experimental  methods  and  low  temperature
molecular spectroscopy has been revealed as the best technique in many cases to establish the
connection between experiment and theoretical  calculations this in turn has led to a rapidly
increasing ability to predict molecular spectroscopic properties the combination of an advanced
tutorial  standpoint  with  an  emphasis  on  recent  advances  and  new  perspectives  in  both
experimental and theoretical molecular spectroscopy contained in this book offers the reader
insight into a wide range of techniques particular emphasis being given to supersonic jet and
matrix isolation techniques spectroscopy in cryogenic solutions including liquid noble gases and
in both crystalline and amorphous states suitable quantum chemical methods are also considered
as are empirically based force field methods for calculating spectra of large molecular systems the
wide range of topics covered includes molecular dynamics and reactivity time resolved and high
resolution spectroscopy conformational analysis hydrogen bonding and solvent effects structure
and  dynamics  of  weakly  bound  complexes  transition  metal  and  organic  photochemistry
spectroscopy of  excited states  ab initio prediction of  molecular  spectra and biochemical  and
astrophysical applications

this book brings together several branches of molecular spectroscopy and a range of applications
of modern computer methods particularly those dependent on data handling and information
technology to address problems that have become more accessible through increasing computer
power it follows on from an earlier rsc publication entitled computer methods in uv visible and ir
spectroscopy published in 1990 and brings the subject  up to date computing applications in
molecular spectroscopy is  written by leading experts  in the field and provides coherent and
progressive coverage of the topic it fulfils a need for systematic presentation of the facts where the
information generally available is highly fragmented and also provides examples of the use of
computer power to improve the understanding of basic theory interest in interfacing computing
and spectroscopy is wide spanning industry government and academia the world over computing
applications  in  molecular  spectroscopy  will  provide  graduates  researchers  and  professionals
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involved in areas such as applied spectroscopy chemometrics  forensic science environmental
chemistry and pollution research with a valuable insight into the spectroscopic applications of the
latest computer methods

molecular spectroscopy provides a straightforward introduction to the spectroscopy of diatomic
molecules and is written at the level of intermediate undergraduate courses in physical chemistry
and chemical  physics  following a  general  introduction to the subject  chapter 2 lays  out  the
essential  quantum mechanical  tools  required to  understand spectroscopy chapter  3  uses  this
quantum mechanical  framework to  establish  the  selection rules  which  govern spectroscopic
transitions chapters  4  8  describe the various branches  of  spectroscopy covered by the book
rotational  rotational  vibrational  raman electronic  and  photoelectron  spectroscopy  very  little
previous knowledge is assumed and mathematics is kept to a minimum the author uses a range of
examples to describe how spectra arise and what information on the structure of the molecules
can be acquired from their study

the book includes various spectroscopic techniques including atomic spectroscopy pure rotational
spectroscopy vibrational spectroscopy of diatomic and polyatomic molecules raman spectroscopy
and electronic spectroscopy solved and unsolved exercises are provided throughout the book for
easy understanding and better assessment
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