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The Soft Mode in H-Bonded Ferro­
electrics Revisited 

The soft pseudo spin mode description of 
the dynamics of order-disorder transition 
and the nature of the soft tunneling mo­
des in KH2P04 type ferroelectrics is dis­
cussed . 

Infrared Band Shapes of van der Waals 
and Hydrogen Bonded Liquids. Com­
parison of Band Shaping Mechanisms 

Band shaping mechanisms are presented, 
different relaxation mechanisms are com­
pared and structure of the OH stretching 
band is discussed . 

A Statistical Description of Molecular 
Dynamical Processes in Liquids. Ap­
plication to FIR Absorption Spectro­
scopy 

Derivation and validity of the generalized 
fluctuation-dissipation theorem (FDT) in 
quantum statistics is discussed. General­
ized FDT delivers a microscopic interpret­
ation of the theorem of minimum entropy 
production (TMEP). 

The Crystal Structure of Ammonium 
Hydrogen Maleate 

Crystal structure of ammonium hydrogen 
maleate (NH/C4H30 4-) has been determin­
ed by X-ray diffraction method. It is iso­
structural with the potassium salt. Two 
types of H-bonds are present in the struc-
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ture : intermolecular bond NH .. . 0 con­
necting NHt with maleate ions and intra­
molecular bond in the maleate ion (0 ... 0 
= 0.2432(2) nm). 

[NH ... Nr Hydrogen Bonds in Cry­
stalline Salts of Monoaza- and Diaza­
-bicyclo[2.2.2]octane 
Infrared spectra of homoconjugated ca­
tions of l,4-diazabicyclo[2.2.2]octane 
(DABCO) and azabicyclo[2,2,2]octane 
(ABCO) with acids are studied. Hydrogen 
bond bands are broad and show strong 
temperature effect. Evans transmission 
windows are found and hydrogen bond 
vibration is determined at ca 100 cm-1 

Dipole Moments of H-Bonded Com­
plexes 
Equations used in determination of the 
dipole moments in liquid phase are dis­
cussed. Experimental dipole data for al­
cohols, carboxylic acids, amides, amines, 
anilines and pyridines is presented. Ex­
perimental method is discussed. 

The Electrostatic Model in the Theory 
of H-Bonds 
Proton donor and acceptor electrostatic 
interaction is treated by perturbation 
theory. Electrostatic potential of proton 
acceptor is indicator for H-bond propert­
ies. 

Application of the Intermediate Excit­
on Formalism to H2 Molecular Chains 
Intermediate exciton theory at ab-initio 
level applied to a model insulator of H2 
molecular chains shows that the correlat­
ion corrections to the forbidden energy 
gap are large. 

Hydrogen Bonding Properties of Phar­
maceuticals. Part 1. 2,3,4,5-Tetraiodo, 
Tetrabromo and Tetra-chloropyrroles 
as Medium-Strong Proton Donors 
Heteroassociation of 2,3,4,5-tetraiodopyr­
role and its bro mo and chloro analogues 
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with acetone, tetrahydrofuran, pyridine, 
dimethylsulphoxide, and hexamethyl pho­
sphoric triamide in carbon tetrachloride 
have been studied by IR spectroscopy. 
Acid base pair formation constants and 
6.v NH frequency shifts are determined 
and irregular NH-stretching absorption is 
discussed. 

The Two Fundamental H-Bond Types 
in Acid Salts Displayed in the Dimorphs 
of Potassium Hydrogen Tartronate 
Two modifications of the acid potassium 
salt of tartronic acid have been determin­
ed by X-ray analysis. One modification 
contains A-type H-bonds, whereas in the 
other one B-type H-bonds occur. . 

Possibility of a Double Well Potential 
in the Proton Bridge of Visual Pigments 
and Bacteriorhodopsin 
It is shown that if a vibration is governed 
by a double well potential, the resonance 
Raman spectrum might reflect only one 
of the two wells which may be the less 
populated one. It is suggested that such 
a situation could exist for the chromo­
phore of visual pigments. . 

Matrix Isolation Infrared Spectra of 
Hydrogen Halide and Halogen Com­
plexes with Nitrosyl Halides 
Infrared spectra of nitrosyl halide com­
plexes (XNO · HX and XNO · X2 X = Cl, 
Br) in matrices have been measured. Re­
lative frequency shifts (6.v/v) of v XH, 
v XN-0 and v X-NO modes are present­
ed. Structure and charge distribution of 
the complexes are discussed. . 

Quantitative IR Spectroscopy of 
H-Bonds: Intensities of Vs Bands 
The measurements of the intensities of Vs 

bands (X-H ... Y) of H-bonds show an 
anomalous behaviour upon deuteration, 
which can be an indication of the peculiar 
electronic structure of H-bonds. 
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Microwave Spectroscopic Investigations 
of Hydrogen-Bonded Dimers and the 
Directional Character of Hydrogen 
Bonds 

Geometry and bending force constants 
obtained from microwave spectra are used 
to explore the directional character of 
hydrogen bonds. Lone-pair directions cor­
relate with observed geometries of gas­
-phase dimers, but not for hydrogen bond­
ed structures in the solid state. These con­
trasting results can be understood in terms 
of bending potential functions. 

Intermolecular Hydrogen Bond Vibrat­
ions 

Hydrogen bond stretching frequencies and 
force constants are given as well as cor­
relations with AH stretching frequencies. 
The role of AH ... B vibrations on breadth 
and structure of AH-stretching band is 
discussed and behaviour of the v OH ... 0 
Raman bands during phase transition of 
squaric acid and cesium dihydrogen pho­
sphate is studied. . 

The Electron Density of the Hydrogen 
Bond 

Electron distribution in hydrogen bonds 
of weak and intermediate strengths and 
the electron densities of the monomer are 
discussed. A modification of the monomer 
densities is noticeable in very strong hy­
drogen bonds. . 

Matrix Isolation and Molecular Orbital 
Studies of Water 

A review of the infrared evidence and 
theoretical predictions on association of 
water; dimers and trimers with open chain 
structures and higher multimers in cyclic 
forms are expected to be present. . 
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Vibrational Spectroscopic Studies of 
Phase Transitions in Organic Molecular 
Crystals and Dicarboxylic Acids 

Order disorder transitions in 2,3-benzo­
thiophene and cyclopentyl-1-thiaethane 
and vibronic effects in the phase transit­
ions of the alkali metal salts of TCNQ 
have been investigated. Crystalline forms 
of methylcyclohexane have been establish­
ed by infrared spectroscopy. Transitions in 
malonic, succinic and glutaric acids lead 
to changes in frequencies and intensities 
of IR and Raman bands. . 

Mode Coupling in Molecular Complexes 

A-Z and A ... B mode interactions (A-Z 
... B system) is described by a coupling 
parameter. Some empirical findings and 
regularities are interpreted quantitatively 
by this parameter. 

Basic Salts with »Very Short« Hydro­
gen Bonds; the Crystal Structure of 
a-Picoline-N-oxide Hemyhydrochloride 
Sesquihydrate (Dunlop's Salt) 

The structure of BHB+ c1- · 3H20, Dun­
lop's Salt, has been determined by X-ray 
diffraction (1040 reflexions, R = 3.7°/o). 
The cation contains a strong hydrogen 
bond (0 ... 0 = 241.4(3) pm) across a cry­
stallographic centre of symmetry; whilst 
the c1- is strongly bonded to a water mo­
lecule (Cl- ... 0 = 297(1) pm), symmetris­
ed by disorder, between c1- ... H-OH/ 
HO-H ... c1-, across a twofold axis. The 
IR spectrum is almost identical with that 
of the hemihydrobromide BHB+ Br-. . 

Vibrational Spectroscopy of Compounds 
with Very Short Hydrogen Bonds. The 
Aqueous Bisformate Ion. Comparison 
with Two Solid Salts and Some Com­
ments on Broad OH Absorption Cont­
inua 

The infrared and Raman spectra of aque­
ous bisformate ions (HC02hH-, (HC02hD-, 
(DC02)zH-, (DC02)zD-, the isotopic mixture 
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(HC02) (DC02)H- and corresponding Na+ 
and K+ salts in solid state have been 
investigated and compared with the re­
sults of ab-initio molecular orbital cal­
culations. The continuum character of the 
OH band, reflecting high variability of the 
potential energy curves that make up the 
potential energy hyper surface, is discus­
sed. 249-269 
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