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Preface 
 
 
The present subvolume II/24D2 of volume II/24 Molecular Constants mostly from Microwave, 
Molecular-Beam and Sub-Doppler Laser Spectroscopy covers polyatomic free radicals. The literature up 
to and including the year 2000 is taken into account, starting from 1992/93. Previous data on 
paramagnetic species can be found in volumes II/4, II/6, II/14, and II/19. 
 

The author presents the material in four chapters: Linear, Symmetric, Nonlinear Triatomic, and Larger 
Polyatomic free radicals. Each is headed by an introduction where the numerous intra-molecular 
interactions and their hamiltonians are extensively discussed and the coupling parameters are defined. 
The basic publications in the field are cited so the reader may use this compilation as a guide to 
spectroscopy of paramagnetic species. 
 

Polyatomic paramagnetic molecules exist in a variety of electronic spin and electronic and vibrational 
angular momentum states, and they cannot be treated in terms of a standard hamiltonian like most of the 
diamagnetic species. The molecules in this sub-volume are therefore ordered according to their structural 
similarities, rather than following Hill’s system as in the subvolumes II/24A, B, C. The author has 
included extensive listings of experimental frequencies. These will certainly be helpful to the user as 
predicting the rotational spectra of a free radical and their fine and hyperfine structures from a set of 
parameters must as yet be considered a cumbersome task. 
 

The Zeeman effect needs some special attention here as the spin and orbital electronic g-factors are 
now redefined on the grounds of a recent agreement between quite a few spectroscopists and 
theoreticians [J.M. Brown et al., Molec. Phys. 98 (2000) 1597] on a change in their sign. The author has 
adopted this suggestion so that the spin and orbital electronic g-values are treated as negative quantities in 
this subvolume. The advantage of this usage is that it includes the electron in the general rule that the sign 
of a g-value determines whether the magnetic moment vector points parallel or anti parallel to the 
corresponding angular momentum. In this way, the electron has lost its exceptional status compared to 
nuclear or molecular rotational magnetism. Care must be taken with sign changes which may now be 
necessary in all equations containing electronic g-factors. 
 

Thanks are due to the author for his competent work in a demanding, diverse field, and also to the 
editorial staff of Landolt-Börnstein, especially Dr. Christian Meier, for completing this handsome issue. 
 
 
 
Ulm, May 2005 The Editor  
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