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Handbook of 

High-Resolution 
Spectroscopy

3-volume set

The field of High-Resolution Spectroscopy has been 
considerably extended and even redefined in some 
areas. Combining the knowledge of spectroscopy, laser 
technology, chemical computation, and experiments, 
Handbook of High-Resolution Spectroscopy provides a 
comprehensive survey of the whole field as it presents itself 
today, with emphasis on the recent developments. 

This essential handbook for advanced research students, graduate students, and 
researchers takes a systematic approach through the range of wavelengths and 
includes the latest advances in experiment and theory that will help and guide 
future applications.

l  �The first comprehensive survey in high-resolution molecular spectroscopy for over 
15 years.

l  �Brings together the knowledge of spectroscopy, laser technology, chemical 
computation and experiments.

l  �Brings the reader up-to date with the many advances that have been made in 
recent times. 

l  �Takes the reader through the range of wavelengths, covering all possible 
techniques such as Microwave Spectroscopy, Infrared Spectroscopy, Raman 
Spectroscopy, VIS, UV and VUV. 

l  �Combines theoretical, computational and experimental aspects. 

l  �Has numerous applications in a wide range of scientific domains.

l  �Edited by two leaders in this field.

l  �Provides an overview of rotational, vibration, electronic and photoelectron 
spectroscopy.
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Print 
Three-volume set
Hardback • Approx. 1,950 pages 
June 2010
ISBN: 978-0-470-06653-9

Topics covered 
in the handbook 
include:
•  �Molecular Quantum Mechanics and Molecular 

Spectra, Molecular Symmetry, and Interaction of 
Matter with Radiation

•  �Fundamentals of Molecular Rotational Spectra

•  �Molecular Vibrational-Rotational Spectra

•  �Fundamentals of Electronic Spectroscopy

•  �Conventions, Symbols, Quantities, Units and 
Constants for High-Resolution Molecular 
Spectroscopy

•  �Analytical Derivative Methods in Molecular 
Electronic Structure Theory: A New Dimension 
to Quantum Chemistry and its Applications to 
Spectroscopy

•  �Ab Initio Theory for Accurate Spectroscopic 
Constants and Molecular Properties 

•  �Predictions of Spectra from Ab Initio Theory

•  �Relativistic Electronic Structure Theory for 
Molecular Spectroscopy

•  �Global Potential Hypersurfaces for Molecular 
Spectroscopy

•  �Ab Initio Theory of Electronically Excited States

•  �Indeterminacies of Fitting Parameters in 
Molecular Spectroscopy

•  �Using Iterative Methods to Compute Vibrational 
Spectra

•  �Highest Accuracy Rovibronic Calculations on 
Small Molecules

•  �Spherical Top Theory (and Molecular Spectra)

•  �DVR Methods for Calculation on Cluster Spectra

•  �Multi-Channel Quantum Defect Theory

•  �THz and Submillimeter-Wave Spectroscopy of 
Molecular Complexes

•  �High-Resolution Spectroscopy of Free Radicals

•  �FT Microwave Spectroscopy of Doped He 
Clusters

•  �Microwave Spectroscopy of Large Molecules 
and Molecular Complexes

•  �New Techniques in Microwave Spectroscopy

•  �Fourier Transform Microwave Spectroscopy: 
Measurement and Instrumentation

•  �Millimeter and Submillimeter Wave 
Spectroscopy and Astrophysical Applications

•  �High-Resolution Fourier Transform Infrared 
Spectroscopy

•  �FTIR and Diode Laser Spectroscopy of 
Supersonic Jets

•  �High-Resolution Infrared Laser Spectroscopy 
and Gas Sensing Applications

Special Introductory Price £550* / €675* / $935*
*valid until 30th September 2010
List price £675 / €829 / $1,150

SAVE OVER 15%
Order the print set before  
30th September 2010 to save 
over 15% off the list price.

www.wiley.com/go/hhrs



Volume 1 

Introduction: 
Fundamentals 
of Molecular 
Spectroscopy

Volume 2 

High-Resolution 
Molecular 
Spectroscopy: 
Methods & Results

Volume 3 

Special Methods & 
Applications

Editors-in-Chief

Prof. Martin Quack 
and Prof. Frédéric 
Merkt  
Both of ETH Zürich, 
Laboratorium für 
Physikalische Chemie, 
Switzerland 

Tucker Carrington
Queen’s University, Ontario,  
Canada

Yasuki Endo
The University of Tokyo, Japan

Robert W. Field
Massachusetts Institute of 
Technology, MA, USA

Jean-Marie Flaud
University of Paris, France

Terry A. Miller
The Ohio State University, OH, USA

Walter Thiel
Max-Planck-Institut für 
Kohlenforschung, Germany

Richard Zare
Stanford University, CA, USA

Editorial board

•  �High-Resolution Raman Spectroscopy of Gases

•  �High-Resolution IR-Laser Jet Spectroscopy of the 
Formic Acid Dimer

•  �Mass – and Isotope – Selective Infrared 
Specroscopy

•  �High-Resolution Microwave and Infrared 
Spectroscopy of Molecular Cations

•  �Electronic Spectroscopy of Transient Molecules

•  �Electronic Spectroscopy in the Gas Phase

•  �High-Resolution Rotational Raman Coherence 
Spectroscopy using Femtosecond Pulses

•  �Rotationally Resolved Electronic Spectroscopy 
and Automatic Assignment Techniques Using 
Evolutionary Algorithms

•  �XUV Laser Spectroscopy

•  �Theory of the Jahn-Teller Effect

•  �Effective Hamiltonians for Electronic Fine 
Structure and Polyatomic Vibrations

•  �Helium Droplets as Nanocryostats for Molecular 
Spectroscopy – from the Visible to the 
Microwave Range

•  �High-Resolution Valence-Shell Photoionization

•  �High-Resolution Inner-Shell Photoionization, 
Photoelectron and Coincidence Spectroscopy

•  �Cation Spectroscopy

•  �Clusters and Non-Covalent Bonds Probed by 
Photoionization/Photoelectron Spectroscopy

•  �Spectroscopy of Anion Dynamics

•  �Photoelectron Spectroscopy

•  �Group Theory for High-Resolution Spectroscopy 
of Nonrigid Molecules

•  �Orders of Magnitude and Symmetry in Molecular 
Spectroscopy 

•  �Fundamental Symmetries and Symmetry 
Violations in High-Resolution Spectroscopy

•  �Precision Laser Spectroscopy in the Extreme UV

•  �Doppler-Free Laser Spectroscopy

•  �Attosecond Spectroscopy

•  �Femtosecond and Attosecond Light Sources and 
Techniques for Spectroscopy

•  �2D-Infrared Spectroscopy

•  �State-Selected Gas-Surface Reactions Probed by 
Spectroscopy 

•  �High-Resolution Photofragment Translational 
Spectroscopy Using Rydberg Tagging Methods

•  �Photodissociation Dynamics of Polyatomic 
Molecules: Diffuse Structures and Nonadiabatic 
Coupling

•  �Spectroscopy of the Earth’s Atmosphere

•  �Multiphoton Resonance Spectroscopy of 
Biological Molecules

•  �High-Resolution IR-UV Double Resonance 
Spectroscopy of Biological Molecules

•  �High-Resolution Spectroscopy of Acetylene
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Also  
available  
online

Benefits of Online Access

•  �Sophisticated full-text searches can 
be performed

•  �All articles available in html AND pdf, 
allowing easy printing

•  �CrossRef enables direct linking from 
references to full articles

•  �Articles can easily be downloaded and printed

•  �Separate windows allow viewing of the search results and 
the text simultaneously

•  �Full-text searching gives highlighted hits in the text with 
hyper-linking to the next and previous hits

www.wiley.com/go/hhrs
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Whilst every effort is made to ensure that the contents of this leaflet are 
accurate, all information is subject to change without notice. 


